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R WITHERS
COMMUNICATIONS

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS (QUINTON, BIRMINGHAM) WEST MIDS.
Tel: 021-421 8201/2 (24 HR ANSWERPHONE)

RWC SPECIALOFFERS n2m .. i
PLEASE ASK ABOUT THE RWC CREDITCARD JUNCT | 7 ‘-‘ &
AVAILABLE NOW VIA LOMBARD TRICITY 3 ;{ \Y

\g/

FULL RANGE OF MOST
BRANDS IN STOCK! see all
the other ads! then ask us

about our service back up!

Q.

YAESU

TH_ORISED
Iy,
\&/

RAY G4 KZH

G6 KZH

THESE PRODUCTS ARE EXCLUSIVE TO RWC

10 Mtr MOD BOARD - Remember who did it first!

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

PRICE £22.50 + £1.00 post and packing

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

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

RAYCOM MODULAR RF AMPLIFIERS

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

PRICE from £39.50 for the 13W vhf model + £2.00 post
UHF UNITS (430-440MHz)
ORDER CODE

arch 1985 for full circuit

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

(FULL RANGE OF POWER MODULES IN STOCK)

VHF UNITS (144-149MHz)

ORDER CODE PRICE
45 FM/CW VA5F £62.30
35 FM/CW/SSB/AM vasL. £59.30
25 FM/GW V25F £48.50
15 FM/CW/SSB/AM GES £49.50
15 FM/CW 15F £39.50

A.R.M. MULTI P6 ANTENNA i

This is one of the most exciting new products to be
launcted by RWC and is the result of many months
of develogment by Antenna Research Manufacture
based in Devon.

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

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

Colinear element £4.73

S

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

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

PRICE £352.30 + £2.50 carrlage (price subject to Increase when
oxisting stocks are sold) — Hurry unrepeatable offer!

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

COMING VERY SOON ...

RWC WAVEMETER
RWC PHASING HARNESS,
RWC DUAL BAND BASE ANTENNA (VHF-UNF) &

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

R i
This new product is aimed at the world M’-

market and is a mofication for the popular YAESU FT757GX.

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

The modification serves two major purposes:

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

BRIEF DESCRIPTION

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

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

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

(Instant fitting service available, please telephone)

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

R WITHERS COMMUNICATIONS LTD

* Dl R
ggﬁ/:&ygﬁgggglfsumﬁs 584 Hagley Road West, Oldbury, Warley B68 0BS oublgfggﬁziu%%ﬁ;;z
4 RAYCOMLTD Tel: 021 421 8201 (PBX) Telex: 334303 G TXAGWM GERMAN & JAPANESE
TRADE ENQUIRIES INVITED DEALER AND EXPORT ENQUIRIES ARE WELCOME  &LOCAL DIALECT + AUSTRALIAN
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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 voitages are involved. Avoid even
the slightest risk - satety in the shack
please, at all times. -

Whiist every care is taken when accepting
advertisements we cannot accept

fity for y b
We will, however, thoroughly investigate any
compisints.
. The views expressed by contributors are not
’ Hy those of the
Every care is taken to ensure that the
ot this i ,
assume no responsidility for any etffect from
errors or omissions.
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PRODUCT NEWS

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

on new products for inclusion in Product News.

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

For both iaboratories and
production test purposes, the
measurement of insertion
loss or gain of components
and assemblies is made sim-
pler using Boonton's dual-
channel option for its adv-
anced 9200A millivoltmeter.
The second-channel option
duplicates the instrument's
front panel input on the back
panel, and using a second
sensor allows the instrument
to display directly channel 1,
channel 2 and channel 1-2
differential voltages.

When measuring the inser-
tion loss or gain of a compo-
nent powered from an RF
source, one probe can be
connected to the input using
a power splitter. The other
probe measures the output
voltage. The insertion loss/
gain figure is then read dire-
ctly from the 9200A’s display
in dB.

Quite apart from the
improvement in operational
convenience of taking the
measurements simul-
taneously instead of taking

BOOWTON
Sow o
Wiy, t

two readings, Euro Electro-
nics Ltd claim that the
differential measurement
gives more accurate results.
Since the voltage probes
differ only slightly in their
high frequency response, the

=3 1868°'= =

AF MILLIVOLTMETER

differential measurement

approach reduces measure- .

ment errors of separately
levelled measurements.

The actual measurement
accuracy depends on three

main factors: the basic instru- .

ment uncertainty, the probe
performance and the temper-
ature effect. For example, the
basic uncertainty of the 9200A
from 3 to 3000mV is given as
one per cent of reading + one
count.

Using an optional 50 ohm
terminated sensor (model
952009), frequency response
of the 9200A extends to
25GHz, and since the probe
measures voltage across a 50
ohm resistor, power levels
can be read using the instru-
ment’'s dBm mode.

Data for all probes and
sensors is stored in a non-
volatile memory. This

includes both sensitivity and
range linearisation require-
ments. Replacement probe
information can be entered
into the memory by the user
by operating an internal
switch. No further calibration
is required.

Euro Electronics Ltd,
Lancaster Gate House,
319 Pinner Road, Harrow,
Middlesex HA1 4HF.

Tel: (01) 863 0811.

15MHz OSCILLOSCOPE

Electronic Brokers offer
from stock the new Philips
PM3206, a low cost 15MHz
oscilloscope. The instrument
features a 5mV sensitivity
across the full 15MHz band-
width. Sensitivity is the same
for both X and Y channels,
with X-deflection input to the
A-input, thus providing
identical loading for each

02506 18 mny

input signal.

Automatic triggering
ensures that a stable trace is
locked onto the screen and
also enables adjustment of
the trigger level between the
peaks of the signal. TV
triggering is a standard fea-
ture for TV and video service
engineers.

Other features include trig-

ger selection from either
channel A or channel B and
externally, and also an exter-
nal Z-modulation facility,
which by blanking parts of the
display at predefined time
intervals allows the user to
put a third parameter on the
screen. This latter feature is
especially useful in the X-Y
mode when neither variable
is a time measurement.

The PM3206's 8 x 10cm
screen has an internal grati-
cule to eliminate parallax
errors, with 0%, 10%, 90% and
100% indications.

With an accuracy of +5%,
the oscilloscope has a 23
nanosecond (nS) rise time, an
input impedance of 1MQ/
35pF, and a maximum input
voltage of 400V dc or ac peak.

The oscilloscope costs £286
and meets CSA, IEC and VDE
safety requirements.

Electronic Brokers Ltd,
140-146 Camden Street,
London NW1 9PB.
Tel: (01) 267 7070.

MEASUREMENT INTERFACE

A new Z80-based scientific
measurement interface has
been announced by IMS Elec-
tronics of Littlehampton, Sus-
sex. The CM1600 has sixteen
input/output channels and a
computer interface (IEEE-488
or RS232C).

The 1/O channels are
arranged in four banks of
four, eachbankin factbeinga
module. Modules may be
selected from the following
types: analogue input, ther-
mocouple input, analogue
output and mains relay. The
CM1600 therefore combines
most of the flexibility of arack
system with the convenience
of a bench-top instrument.
Analogue conversions are
carried out to 16-bit resolu-
tion.

The priceincluding any four
modules and either computer
interface is £795. Optional
extras include a dot matrix
panel printer and a 32K RAM
extension to assist in high
speed data acquisition.

4 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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: COUNTER-TIMER SERIES :

Now available from GSC is
the Sovereign 6003/T series of
counter-timers, which pro-
vide a wide choice of meas-
urement modes at a low cost.

Designed for almost any
application, the 6003/T has
five universal measuring
modes including frequency,
frequency ratio, period, multi-
ple period and totalising. In
all modes, results are dis-
played with a 7-digit light-
emitting diode (LED) display
with automatic decimal point
positioning and a display
‘latch’ register to ensure the
read-out is flicker-free.

Other features include an
ac coupled input, an input
impedance which is 1MQ in

parallel with 25pF, and the
facility to switch the input
attenuator for a 1 or 20
attenuation factor. In addi-
tion, the trigger level can be
continuously varied from — 1V
to +1V, and a low-pass filter
with an upper frequency of
1kHzisbuiltintoavoidtrigger
failure at low frequency sig-
nal with high noise or radio
frequency.

Supplied in a rugged, com-
pact metal case to prevent
physical damage and provide
effective EMI shielding, the
6003 series is easily portable,
weighing only 2.2kg. Options
include a binary-coded deci-
mal (BCD) output, and 1GHz
and 1.2GHz prescalers.

Saffron Walden,
Essex CB11 3AQ.
Tel: (0799) 21682.

Global Specialties
Corporation,
Shire Hill Industrial Estate,

INTERFACE TEST EQUIPMEN

An advanced serial inter-
face tester is now available
from Modular Technology,
part of Zygal Dynamics plc.

Called the Interfaker i, the
equipment will be of particu-
lar interest to engineers
requiring precise diagnostic
and trouble-shooting test
equipment for CCITT V24/V28
or EIA RS232C datacom inter-
faces.

The Interfaker 11l will not
‘electrically load’ any lines

being monitored or tested. In
this way, the equipment does
not introduce any extraneous

' electrical load into the circuit

under test.

In practice, the Interfaker
ll1is normally used to test and
check conditions and con-
nections between a computer
and a modem or terminal.

Modular Technology,
Zygal House, Telford Road,
Bicester, Oxford OX6 0XB.

. Tel: (0869) 253361.
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WAVEFORM SYNTHESISER

Analogic has announced a
polynomial waveform synth-
esiser that allows the user to

§ » ‘draw’ the output waveform
¢ required.

The new model 2020 instru-
ment offers 12-bit precision
and half-cycle periods from 40
nanoseconds to 379 days. A
range from 10nS to two years
at 8-bit resolution is avaitable
as an option.

Standard waveforms avail-
able include triangle, ramp
and sawtooth, in addition to

‘white noise. There are ten
. built-in four-pole linear filters
with centre frequencies
between 20kHz and 20MHz.

User-defined waveforms
can be input via the front
panel or the |EEE-488 inter-
face, as polynomials of the

I form y = F(t). The ‘Etch-A-
Sketch’ facility can be used
either to create new wave-
forms or edit existing ones. In
this mode the output wave-
form is displayed on an exter-
nal oscilloscope, together
with a cursor, allowing the

2% BEcTaonics

IMS Electronics,
Unit RS,
Riverside Industrial Estate,

Littlehampton,
West Sussex BN17 5DF.
Tel: (0903) 723492,

user to redefine the wave-
form amplitude at any point.

Waveforms can be stored
under user-defined file-
names as a series of key-
strokes, entered via the front
panel or the IEEE-488 bus.
The keystroke memory is
36,000 (optionally 100,000)
keystrokes, a typical wave-
form being defined by ten
keystrokes.

The output can be active
(up to =10V) or inactive. It is
short circuit proof and pro-
tected up to 150V ac or 210V
dc. The double-buffered
IEEE-488 interface allows
downloading at up to approx-
imately 2Kbytes per second,
orup to 200Kbytes per second
with high-speed DMA.

A variant, the model 2000,
configured especially as a
pattern generatorforautoma-
tic test systems, is expected
to be launched shortly.

Analogic Ltd,

The Centre, 68 High Street,
Weybridge KT13 88N.

Tel: (0932) 56011.
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Thanet E!

ICOM ICOM

l(.'” 'I'h This new HF transceiver from ICOM is compact enough to make mobile or portable use a
J ] e possibility. The IC-735 covers all Amateur frequencies from 1.8MHz to 30MHz including the three new
bands 10. 18 and 2dMHz. Modes include SSB, CW, AM and FM. all circuits are solid-state and output is

Complete 35500

. Tuning ranges from 100kHz to 30MHz, made continuous by using a high-side IF and a CPU
"’ nadl0 control system. RTTY operation is also possible. Dynamic range is 105dB with a 70.451 MHz first IF
circuit. The direct feed mixer rejects spurious response and gives higher sensitivity and wider dynamic
range. Pass-band tuning and a sharp IF notch filter provide clear reception even under duress.
7 Preamp is 10dB and attenuator 20dB.
— The new IC-735 from ICOM is easy to operate and versatile, it has various scanning functions,
comprehensive LCD and 12 memories. Computer remote control is possible via the RS-232C jack.
Options include: the AT-150 automatic antenna tuner and shown here the PS-55 AC power
supply and SM-8 desk mic.
Please contact Thanet Electronics or your local ICOM dealer for even more information on this
latest HF transceiver — the IC-735.

- Pe — . o . - » Rp— presm
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priority channel to check your most important frequency
automatically. Programmabile offsets are included for odd
repeater splits, tuning is 5SKHz or 1KHz.

The squelch on SSB silently scans for signals, while 2
VFQO’s with equalising capability mark your signal frequency
with the touch of a button. Other features include: RIT,

1 KHz or 100Hz tuning/CW sidetone, AGC slow or fast in
SSB and CW, Noise blanker to suppress pulse type noises
on SSB/CW.

You can scan the whole band between VFQ's/scan
memones and VFQO's. Adjustable scan rate 144 to 146 MHz,
remote tuning with IC-HM10 and HM11 microphones. Digital
frequency display, Hi’/LLow power switch. Optional Nicad
battery system allows retention of memory.

81115 sl

— 290D is the state of the art 2 meter mobile, it has 5
l(.lgnn/ 190 [ Mnb.le memories and VFO's to store your favourite repeaters and a

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement SEPTEMBER 1985
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ICOM

ICOM

K‘Ol[l l('04[
Handheld

The direct entry microprocessor controlled
IC-02E is a 2 meter handheld, features include:
scanning, 10 memories, duplex offset storage in
memory and odd offsets also stored in memory.
Intemal Lithium battery backup and repeater tone
are included. Keyboard entry is made through the
16 button pad allowing easy access to frequencies,
duplex, memories, memory scan and priority.

The IC-02E has an LCD readout indicating
frequency, memory channel, signal strength,
transmitter output and scanning functions.

HS-10 Headset also available, with
earphone and boom microphone, which operates
with either of the following:- HS 10-SB Switch box
with pre-ampilifier giving biased toggle on, off and
continuous transmit. HS 10-SA Voice operated
switch box, with pre-amplifier, mic gain. vox gain
and delay. The IC-2E and 4E continue to be
available.

You can get what you want
just by picking up the telephone.
Our mail-order dept. offers you:
free, same-day despatch
whenever possible, instant credit,
interest-free H.P.. telephone
Barclaycard and Access facility
and a 24 hour answering service.

Please note that we have a
retail branch at 95, Mortimer
Street, Herne Bay, Kent. Tel:
369464. Give it a visit, BCNU.

o S
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Authorised lcom dealers in the UK

Alexian Electronics Ltd. Edinburgh. 031-554 2591.

Alyntronics, Newcastle. 0632-761002

Amateur Radio Exchange. London (Ealing). 01-992 5765
Amcomm. London (S. Harrow). 01-422 9585

Arrow Electronics Ltd.. Chelmsford Essex. 0245-381673 26.
Beamrite. Cardiff. 0222-486884.

Booth Holding (Bath) Ltd.. Bristol. 02217-2402.

Bredhurst Electronics Ltd.. W. Sussex. 0444-400786.

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

D.W. Electronics. Widnes Cheshire. 051-420 2559
Hobbytronics. Knutsford Cheshire. 0565-4040 Until 10pm daily.
Photo Acoustics Ltd . Buckinghamshire. 0908-610625
Radcomm Electronics. Co. Cork. Ireland. 01035321-632725
Radio Shack Ltd.. London NW6.01-624 7174

Scotcomms. Edinburgh. 031-657 2430.

Tyrone Amateur Electronics. Co. Tyrone. N Ireland. 0662-2043
Reg Ward & Co. Ltd.. S W. England. 0297-34918

Waters & Stanton Electronics. Hockley Essex. 0702-206835.

Listed here are authorised dealers who can demonstrate
ICOM equip t all year r d. This list covers most areas of the
U.K., but if you have difficulty finding a dealer near you, contact
Thanet Electronics and we will be able to help you. )

This must be the smallest, 2M, FM mobile available today.
measuring only 38mm H x 144mm W x 177mm D. It has all the
features that you probably require included in this microprocessor
controlled unit. In addition, if you feel lonely and can't find anybody on
the band, just press “speech’ and the optional built in speech synthesizer
will tell you the frequency you are tuned to. This is a boon to the blind
operator or to those that tuck their rigs out of sight.

Brief features:- 25/1 Watt output, green LED readout, scanning
(memories and programmabile limit band scan), priority scan,
programmable duplex splits, 25 and 5Khz tuning steps. 10 memory
channels with lithium back up cell, normal and reverse repeater switch,
dual VFO, internal speaker and optional speech synthesizer.

Just ask for a leaflet and we'll be glad to send you one.

X
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PRODUCT NEWS

COLOUR MONITORS

Electrohome have just
announced two new colour
display monitors - the
48.26cm (19 inch) ECD 1904X
and the 63.5cm (25 inch) ECD
2504X. They are ruggedly con-
structed and are designed to
meet a mean time between
failure (MTBF) rate of 20,000
hours. Major applications are
in public information display
systems, business graphics,
education and with desktop
computers.

Both monitors feature the
latest in advanced circuitry
and have 560 x 240 pixel
resolution. The user controls,
which include horizontal
phase control, are front
mounted and located behind
a lockable door.

A plug-in module is avail-

able which accepts a choice
of IBM PC, RGC RS170, or
PAC RGB RS170 switchabie
inputs, allowing the user to
configure the monitor to meet
a wide range of system
requirements.

The monitors have a hori-
zontal frequency of 15.75kHz,
(20kHz with factory modifica-
tion), 8MHz bandwidth and a
retrace time of 13uS max-
imum. The linearity is 8%
(nominal).

The ECD 1904X and 2504X
are housed in attractively
styled all metal enclosures.

Electrohome Ltd,
7 Civic Way,

Ellesmere Port, South Wirral,

Cheshire L65 0AX.
Tel: (051) 3561365.

Anewrange of brushlessdc
motors designed specifically
to suit the stringent demands
of modern computer disk
drives have recently been
announced by Papst Motors
Limited.

All five motors in the range
utilise the latest Papst 12 volt
four pole electronically com-
mutated dc external rotor
motor and are designed to
meet the ever increasing
demand for compactness,
essential for modern day stor-

age products which have a
high packing density in a
small package size.

The 44.04 measures only
22mm in overall height and is
designed to drive two 3.5in
hard disks. It has an average
starting torque of 3.180z
inches with a starting current
of 1.8 amps. This motor pro-
duces a high precision elec-
tronic pulse which can be
used to check on the rotor
position when searching for
sectors of hard disks.

The new WS3000 professio-
nal modem range from Mira-
cle Technology (UK)
offers the facility of fuli
upgradeability from V21/23
use to 1200 or 2400 full duplex.

The base model, WS3000
V2123, offers fully intelligent
Hayes compatible autodial,
autoanswer data communica-
tions at 300, 600, 1200/75 and
75/1200 baud for £295.00. The
price includes a built-in Cen-
tronics printer port, 64 num-
ber internal phone directory
and speed buffered RS232
port.

The WS3000 V22 is an
upgrade of the V2123, adding
the V22 1200 baud full dupiex
standard. All the features of
the V2123 are retained, giving

a modem with low and
medium-speed use, plus
Viewtext for Prestel, for
£495.00.

The WS3000 V22bis adds the

Ltd §

2400 baud full duplex CCITT
V22bis standard, whilst again
retaining all the lower stan-
dards including V22 for
£650.00.

The new range makes it
possible to buy one modem
type for low, medium or high-
speed use, from one com-
pany. All are operated and
presentedinthe same way - if
you can use one you can use
them all.

Miracle Technology (UK) Ltd,
St Peter’s Street,
Ipswich IP1 1XB.
Tel: (0473) 50304.

" The 54.04 and 53.06 are of
similar size and are both
designed to drive single

5.25in disks. The 54.04 has an

average starting torque of
480z inches at 28 amps
compared with 3.390z inches
of the 53.06 which has a lower
starting current and power
consumption.

The 46.04 and the 45.04 both
measure less than 33mm in
total height and are designed
to drive two 5.25in disks. The
46.04 has a starting torque of
2.90z inches with a current of
1.4 amps, whiist the 45.04 is an
upgraded version with a star-
ting torque of 4.10z inches
and a starting current of 2
amps.

All the products in this new
range are fitted with preci-
sion ball bearings with an

anticipated operating life in -

excess of 20,000 hours at the
maximum operating tempera-
ture of 55°C.

Although initially designed
for Winchester drive applica-
tions, other uses are being

found for this family of motors .

such as optical reflecting
systems for laser
instrumentation where the
high speed accuracy is a very

. necessary requirement.

Papst Motors Ltd,

East Portway, Andover,
Hampshire SP10 3RT.
Tel: (0264) 53655.

INTERFERENCE PROTECTION

Spikebloc is a new mains
protector that prevents elec-
tromagnetic and radio-fre-
quency interference causing

" expensive damage to sensi-

tive electronic equipment.

Available from Rendar,
Spikebloc combines RFI
filtering with high-current
surge protection and can
absorb induced lightning
surges up to 2,500A. Used for
EMC applications Spikebloc
stops interference from pulse
circuit equipment affecting
displays and microprocessor-
based units.

Equipment, particularly if
microprocessor-based, is
susceptible to interference
from other machinery,
environmental hazards such
as lightning, and ‘noisy’
power supplies.

Fitted to sensitive electro-
nic equipment, Spikebloc fil-
ters spikes and RF interfer-
ence from power lines, allow-
ing ‘clean’ power to be sup-
plied in an electrically noisy
environment. Fitted to elec-
trically noisy devices,
Spikebloc prevents noise
from being output to power
lines.

Rendar Ltd,

Durban Road, South Bersted,
Bognor Regis,

West Sussex PO22 9RL.

Tel: (0243) 825811
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NEW FIBRE-OPTICS

The Fibre Optics Division of
Norbain Electro-Optics
Limited has launched a new
fibre-optic RS232C data link
for use in applications where
computer terminals are
remotely located up to one
kilometre away and where
electrical noise and interfer-
ence causes problems with
cable routing.

Manufactured by Hon-
eywell and designated the
HFM5000 Series, the new
fibre-optic links, which can be
plugged directly into 25-pin
connectors on computers,
provide good EMI/RFI resist-
ance and data transmission
security. Additional features
include reduced error rate,
the elimination of ground
loops over long distances and
plug compatibility with most 4

and 9 pin hard wire RS232C

extension cables.

Supporting full  duplex
asynchronous datarates from
dc to 56Kb/S, the modules are
capable of operation from
~20°C to +85°C with less than
+4uS pulsewidth distortion
over the temperature range.

Additional advantages of
the new fibre-optic links are
the ability to significantly
reduce the susceptibility to
RF  radiation and the
incorporation of a DCE/DTE
switch providing the user with
one moduie type for both DTE
and DCE equipment.

Norbain Electro-Optics Ltd,
Norbain House,

Boulton Road,

Reading,

Berks RG2 OLT.

Tel: (0734) 864411.

A 100% machine code prog-
ram to enable the Amstrad
CPC464 microcomputer to
receive and transmit RTTY
(radio-teletype) messages
when used in conjunction
with a suitable terminal unit
and radio receiver or trans-
ceiver has been introduced
by PNP Communications.

The program incorporates
split screen operation. The
top 14 lines by 72 characters
are used to display the
received text. The next four
lines by 72 characters display
the current state of the trans-
mitted text and the bottom
three lines by 72 characters
display the last 288 characters
of the 1024 character type-
ahead buffer. The remaining
screen area is used to display
the current status of the

RTTY FOR THE AMSTRAD

program (ie Tx/Rx switching,
baud rate, etc).

User selectable baud rates
of 4545, 50, 60 and 75 are
selected from the keyboard
and may be changed at any
time. No external UART or
baud rate clock is required.

Ten user-programmable
memories are provided, each
of 5§12 characters. These may
be programmed using the
simple editor and saved on
cassette or disc for future
use.

Standard pre-programmed
messages suchas ‘CQCQCQ
de..., 'RYRYRYRYRYRYRY’,
‘THE QUICK BROWN FOX-
...'etc are incorporated. The
CQ facility uses the program-

med-in callsign and this
option is available from
switch-on.

POSITIONING SYSTEM

Dynetic Systems Corpora-
tion has announced the
availability of their new
industrial model DR10 dual
axis rotation system, which
may be of interest to our
American readers. Available
for prompt delivery, the DR10
system provides both azimuth
and elevation motion for
camera lighting, microwave
or antenna equipment loads
(balanced) of 50 pounds or
less (see the cover pic).

The DR10 has undergone
extensive testing in sub-zero
conditions and in other hos-

_PRODUCT NEWS

tile environments, with very
good performance. Although
aimed at light to medium duty
systems, the rotator uses
precision industrial grade
gear motors manufactured by
Dynetic Systems, which out-
put 2000 inch pounds of rated
torque.

Dynetic Systems ensures
each user the best available
performance and conveni-
ence with the DR10 by featur-
ing a dual scale control meter
and a self contained ac power
supply in the control unit, and
a top mount rotor which is
serviceable without removing

. the equipment.

Dynetic Systems,
19128 Industrial Blvd,
Elk River,

Minnesota 55330, USA.

NAVY SPECIAL

Glenstar first introduced its

‘Navy Special’ range of
mobile antennas last summer
and the company have
reported a very good
response.

Now Glenstar have

developed a compact system
of home base station anten-
nas which simply slip on to the
top of a 1% inch OD alloy
mast. These antennas are
based on the well-tried Navy
Special mobile resonators.
They can be stacked in a
relatively small space on the
same pole to form an effec-
‘tive miniature multi-band
antenna system.

i They are ideal for amateurs
I with limited space, and Glen-
star envisage a slim vertical
pole rising from the cabbage
patch adorned at the top with
apair of Navy Special dipoles,
one for 20 metres and one for
40 metres, both fed with a

P

single 50 ohm coaxial cable
and using a smail tuner FC707
or similar.

This would make the 10, 12,
15, 17, 20, 30 and 40m bands
available.

Glenstar,

Newtown Road,
Henley-on-Thames,
Oxon RG9 1HQ.

An AFSK Morse callsign
ident is provided to comply
with the requirements of
some licensing authorities.

If the length of the transmit-
ted line is likely to exceed 72
characters, automatic car-
riage return/line feed is avail-
able. The program ‘looks
ahead'and will avoid (asfar as

the end of a line.
able USOS (un-shift on

space) facility on receive. A
‘figures shift’ character is

always sent after any space in
a group of figures.

The remaining unused
memory, after the program
and memory space, is used to
store all QSO transactions.
This area may be reviewed at
a later date and any part
selected for printing to pro-

' vide *hard-copy’.
possible) splitting words at .

* PNP Communications,
There is a software switch- -

62 Lawes Avenue,
Newhaven,

East Sussex BN9 9SB.
Tel: (0273) 514465.
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PRODUCT NEWS

GTO THYRISTORS

Motorola has added a new
series of medium-current
gate turn-off thyristors (GTO)
aimed at the switching power
supply and motor drive mar-
kets. The GTO family com-
bines the turn-on/turn-off
features of a bipolar power
transistor with the high-cur-
rent/high-voltage character-

istics of the conventional
SCR.

The GTO family is rated at
18 amps and has blocking
voltage ratings from 1000 to
1400 volts. It has faster switch-
ing times than conventional
SCRs, with a typical turn-on
delaytime of 0.6uS. itrequires

only a 300mA trigger current,’

has high surge current capa-
bilities up to 200 amps, and
low forward conduction los-
ses at relatively high anode
currents.

Compared with transistors,
these asymmetric three-
terminal devices can mini-
mise drive losses because
they require only a moment-
ary pulse to turn on, unlike
power transistors which need
a constant drive source. They
differ from standard SCRs in
that the new devices can also
be turned off, with a minimal
reverse pulse on the gate.

Motorola Semiconductor
Products Inc,

PO Box 20912,

Phoenix,

Arizona 85036, USA.

-

CRYSTAL DEVICES

IQD Ltd have announced
two additions to their range of
quartz crystal devices.

The CX1 type micro-minia-
ture quartz crystals from ETA
Quarz, Switzerland are made
to the same specifications as
the Statek range. ETA Quarz
is the crystal division of
ASUAG Components, former
proprietors of the Statek
Corporation.

IQPXO0 programmable mini-
ature quartz  oscillators,
which correspond with the
Statek PXO range, are also
available.

1QD Ltd,

North Street, Crewkerne,
Somerset TA18 7AR.

Tel: (0460) 74433.

FOUR-PIN MOS DEVICES

Siliconix has announced
the second product range
group in its new FETlington
series, the family of low-cost
Mospower products
designed to replace Darling-
ton configurations with one
compact device. These new
FETDIP packages, auto-
insertable 4-pin DIPs, are
JEDEC registered as 2N7004,
2N7005 and 2N7006 with

respective breakdown volt-
ages of 100 volts, 200 volts and
350 volits. These devices offer
on-resistance (Rysony) ratings
of 0.6 ohms, 1.5 ohms and 5.0
ohms respectively. These
low-profile power packages
have current ratings as high
as 8.0 peak amperes with a
steady-state dissipation
capability of one watt. By
using the adjacent circuit
board copper conductor area
as heatsinking, the con-
tinuous power dissipation
capability can be enhanced to
nearly 2 watts,

While delivering over 30
watts peak power rating, this
compact, low-profile device
occupies only 0.060 square
inches of board space.
Environmental testing -
including HTRB, pressure
pot, temperature cycling and
thermal shock - has shown
these devices to be superior
to many other plastic pack-
ages.

These Mospower products
are built with the Siliconix
Duramos process, which pro-
vides a tested gate-to-source
breakdown voltage above 40
watts.

Applications for the 2N7004,
2N7005 and 2N7006 include

LOUDSPEAKER UNITS

Denmark
have appointed Wilmslow
Audio Ltd as exclusive UK

Scanspeak of

distributors of Scanspeak
loudspeaker drive units.

The bass and midrange
units in the new range have
several interesting and exclu-
sive features. Scanspeak
Symmetric Drive ensures that
forward and backward cone
excursion is identical, thus
eliminating one obvious
source of distortion, and also
thevoice coils are wound with
hexagonal section wire
(manufactured under a

" Scanspeak patented pro-

cess). The hexagonal wound
coil is claimed to handle

much more power than con-
ventional voice coils even at
very high temperatures.

Three speaker designs are
offered for the home con-
structor, all of which have the
Scanspeak Flow Resistance
type of loading. Kits are
available  which include
cabinets in flatpack form.

Full details are contained in
the Scanspeak Handbook
which is available free of
charge on receipt of a 12in x
9in SAE.

Wilmslow Audio Ltd,
35-39 Church Street,
Wilmslow,

" Cheshire SK9 1AS.

switching power supplies,
motor drives, pulse forming
networks, lamp drivers, and
relay and solenoid drivers.

Siliconix Ltd,
Morriston,
Swansea SA6 6NE.
Tel: (0792) 74681.

Available exclusively in the
UK from House of Instru-
ments is the Trio PD series of
regulated dc power supplies.
Three models are available:
the PD35-20, the PD18-30 and
the PD18-20.

The instruments utilise a
phase-control technique to

provide a transient response

of typically 100us, as well as
excellent regulation and a
current output of up to 20 or
30A, model dependent. Use of
achoke input circuit provides
low input current, low line
noise, and ensures high effi-
ciency. The phase-control
technique together with a
filtering circuit give a regula-
tion of 0.005% +1mV with
respect to a £10% change in
input.

Model dependent, the PD
series has an output voltage
of 0-18V or 0-35V, which is set
using a smooth 10-turn
potentiometer which offers
high setting regulation.

Remote sensing has been
added to the PD series to
enable compensation for the
voitage drop occurring in the
wiring between the power
supply and the load. Both
output voltage and current
may be changed using an
external dc voltage or resist-
ance.

Other features include a
protective circuit which shuts
down power to protect the
load from overvoltage, as well
as the facility to preset and
check set values when using
voltage and current limiting.

The PD series can be con-
nected in either series or
parallel with one of the power
supplies being used for all
control functions in a mas-
ter/slave arrangement.

House of Instruments,
Raynham Road,
Bishop's Stortford,
Herts CM23 5PF.

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

SEPTEMBER 1985



This month we feature some fantastic
Our standard range of

bargains.
profe:
decks
new li

lnd many other lines.
ALL BARGAIN lTEMS INCLUDE VAT & POST.

EX PO DIGITAL TIMER TRT 340

Mains/12v DC powered precision timer with tull 4-digitdisplay. 3 ranges
up to 9999 mS. Sharp LED display holds unti reset or cancels after user
variable display time. Timing start and stop Independently controliable
by any of 4 types of input. Display test button on rear. Complete unit is
housed inan elegant case with carryinghandie/stand. These costthe PO
many hundreds of pounds. our pricetoyou . .. .. ... ... .. only£29.78

LIQUID CRYSTAL DISPLAY WATCH MODULE
Wwith LCD display, 2 preces of Polansing matenal, backlight diffuser,
micro lamp, precision crystal, trimmer, uanery contacts and open
microcircuit. Untested. 5for£1

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter umit tor mains borne interference. Max current 1.5A. Our Price,
brand new 5 only£2.27
Same ltem, Store solled . onty £1.61

10w POWER AMPLIFIER MODULE
Mullard LP1173 Amplifier module. Needs 24v DC Supply to gives 10
watts into 4 ohm speaker Size 112 x 70 X 29mm. Complete with heat
sink. .. . .. ..Only£2.40compietewithData.

TOP LOADING STEREO CASSETTE MODULES

Limited quantity of brand new stereo cassette units, as used in hifi music
centres etc. All have auto stop.

Decktype 8588.12vDC motor. 3-digitcounter. . . .. .€29.32.
Deck type B11C. As above but with Dolby noise reduction. Fully wired
with twin VU meter, level controls, pilot lights and DIN socket. €44.73
Deck type 820A. Deck mechanism only as used in both above produced
by one of Japan's top manufacturers. Fitted highquahty stereo R/P head
andFerrite erase. 12v DC electronically governed motar . €11.27
CassetteDoortofitany above. . . . . €4.02
Deck type 111D. Complete module with recora and play electromcs 3-
digit counter. AC drive motor and cassette door

COMPLETE STEREO TUNER MODULE
3Band. LW/MW/FM Stereo Tuner tully assembled on PCB 165 x 85mm.
Supplied with Ferrite Rod Aertal, stereo LED and band switch fully wired.
12v DC Supply. TU560 —Tuner. . .PriceOnly £7.99
Drive accessornies with2 knobs, tuning drum, window andscale. . . £2.99
Special price forbothitems boughttogether £9.70

PANEL METERS
Speciat front design that can be mounted on, or behind a tront plate.
Front 60mm x 45mm Two types. FSD 50v DC&1A OC ideal for power
supply. Boththe sameprice £6.218ach.

CLOCK/TIMER/FREQUENCY METER PARTS
Specialoffer of the fabulous MSMS524 clock. imer and frequency
meter chip. MSL2318 prescaler chip and 6LT09 5-Digit fiuores-
centdispiay. These are the 3 primary components for a compiete
timing and frequency display system covering the fong, med:um,

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack trebia? 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 suppliers and seel
The following is a list of our most popular heads, all are suitable
for use on Dolby machines and are ax-stock.
HC20 Permatloy Stereo Head. This is the standard head fitted as
or inal equipment on most decks £5.11
190 High Beta Permalloy Head. A hard wearmg, higher per-
formance head with metal capability £8.06
HS16 Sendust Alloy Super Head. the best head we can ﬁnd
Longer life than Permalioy, higher ou(pu( than Ferrite, fantastic
frequency response
HQ551 4-Track Head for auto-reverse or quadrophomc use. FuII
specification record and playback head .. .£9.7
Please consult our list for technical data on these and othel
Special Purpose Heads.
MA481 Latest version Doubie Mono (2/2) Record/Play head.
Replaces R484 .£8.90
SM166 Standard Mounting 2/2 Erase head. Companble with
above or HQ551 4 Track head. £5.
H524 Standard Erase Head. Semi double gap hvgh effi-
ciency B ... £1.50
H561 Metal Tape Erase Head. Fundoubae gap .£4.90

HART TRIPLE-PURPOSE TEST
CASSETTE TC1

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

Tape Heed De-magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback

Curved Pole Type for inaccessible haads £4.85

short and FM wavebands. Total cost of these pars is normally
over £25. OUR SPECIAL OFFER PRICE ONLY £13.68
INF230 Data on MSM5524 and MSL2318

INF260 Application Circuit

Crystal 3276.8 KHz

B VIDEO HEADS
Heads to suit all VHS, BETA and PHILIPS video cassette recor-
ders. Do not take chances with ‘near equivaients’ there are nine

ALPS FF317U FM FRONT END
Beautiful, precision made High Qualty variable capacitor tuned FM
Front End with Dual-gate MosF et. Covers full FMrange of 87 to 109 MHz
t2vsupply . ... ONLY £5.15Crrcult if required 35p.

Send for your free copy of our LISTS. Overseas please send 2
IRCs to cover surface Post or 5 IRCs for Airmail

Piease add part cost of post, packing and insurance as follows:
INLAND OVERSEAS

Ordersup to £10 ~ 50p  Please send sufficient to cover
Orders £10t0 £49 — £1 g f5ce or Arr Post as

20p
£2.18

CAR RADIO FM IF AND STEREO DECODER
Miniature PCB with 10.7MHz ceramic fillers, 2-ransformer ratio

detector, AX010 noise suppression IC and TCA4500A advanced stereo difterent VHS heads and seven BETAMAX. Write or ring with the Orders over £50 — £1.50 reauired
decoder IC. Only needs front end to make FM tuner or car radic. make and model numbper ot your recorder for quotation Prices
Complete withcircuit. Incredible value at Only£1.99 start at £47.25 for VHS and £57.75 for Beta. Plus Vat ‘)
h M
Personal callers are always very welcome but 24hr SALES LINE ALL PRICES EXCLUDE VAT et iev
please note that we are closed all day Saturday UNLESS STATED RN L e

(383 q\) 0"s
vt Spen DM ool

(0691) 652894

oW

COMMUNICATION
RECEIVER

TVRO Terminals
for Intelsat and ECS

SMATV
Systems for
Hotels and Clubs

Design and Consultancy uniden MODEL CR-2021
A compact communications receiver with full professional

service available for a specifications and facilities.
range Of Satel I ite 0 fgjqol:;ran}-lquency coverage of 150KHz to 29.999 MHz and 78
Receiving Systems Maximum sensitivity on AM/SSB/CW, aiso FM, with
Export Enquiries invited

Narow/Wide filter.

Memory for any 6 AM/SSB and 6 FM frequencies, plus
automatic scanning between any two frequencies.
Keyboard entry of frequency shown on LCD display.
External sockets for aerial, earth, headphones, and
loudspeaker.

Operation from internal batteries, 12VDC, or 240 VDC.
Only £189.75 inc VAT and P&P.

LECMAR ELECTONICS

113 High Street, Cowes, Isles of Wight
Tel (0983) 293996

Dealer Enquiries Invited. Barclaycard. Access

oo oo o o

L & S Bear Electronics Ltd
Unit ‘E’ Yeo Lane, Colley Lane
Industrial Estate
Bridgewater, Somerset.

(0278) 421719
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Spreading the word

As even those of aetheist
tendencies will have noticed,
American evangelist Billy
Graham recently chose to
bless our shores with his
presence. For the irreligious
amongst us, perhaps the most
interesting aspect of his visit
was the technology involved
in the project.

Billy Graham was speaking
at a football ground in Shef-
field, although by virtue of a
satellite link-up could be
seen and heard at 48 other
sites across the British Isles.
British Telecom, in associa-
tion with Megasat Ltd and
Multipoint Communications,
set up the necessary transmit
and receive units, which
apparently formed the largest
outside broadcast network
ever set up in the UK.

The uplink was in the 14GHz
band to the European Com-
munications Satellite (Eutel-
sat Flight 2) in geosynchro-
nous orbit above West Africa.
Downlink was on 11GHz to
1.8m dishes at the various
receive stations.

Of particular interest is the
antenna used for the uplink.
This was a 4.5m wide elliptical
dish made by GEC McMichael
Ltd, mounted on a trailer. The
design was produced by
GEC McMichael in order

s

to combine efficiency and
ease of transport with the
increasingly stringent per-
formance requirements
becoming necessary (it's get-
ting a bit crowded up there
amongst the satellites!).
These dishes are produced
in arange of sizes, from a few
metres in width for satellite
news gathering (SNG, see
News Desk December '84) to

One of the transportable satellite earth terminals from GEC McMichael

5.6m for TV broadcast links.

Whatever you may think of
the subject covered in this
particular use of BT's hi-tech,
this event serves as a very
good indicator of the increas-
ing use of commercial satel-
lite communications. DBS
may be a lame duck at the
moment, but there's still
money in some quarters of
the satellite industry!

Cellular radlo war

The propaganda war
between BT and Racal in their
struggle to grab the larger
share of the cellular radio
market continues at its fren-
zied pace. News has reached
us of the 10,000th Cellnet
subscriber, an event caterer
cailed Savoir Fare. The sys-
tem was installed in June.

This latest news item is no
doubt intended to convince
us of the glowingly heaithy
state of the cellular system,
but perhaps all the hype
conceals a few cracks.
Apparently, for all the full
colour double page ads in the
Sunday supplements, the new
customers are not exactly
flocking in, hence the over-
time being put in by the PR
departments of Vodafone and
Cellnet. Market resistance is
greater than originally pre-

dicted.

The PR people at the two
companies have been doing
an impressive job. For
instance, how much has been
reported about the technical
problems involved in setting
up these two entirely new
networks? The only hint of
any hiccoughs has been the
tit for tat claim and counter-
claim of one’'s superiority
over another (eg Cellnet
saying Racal’'s aerial system
will not cover the cells effi-
ciently enough, and Racal
claiming faulty switching of
the Cellnet set-up). Each
company denies the ciaims of
the other (of courset).

Ceilular radio has great
potential, and despite the
misconceptions of many is far
more than another fairly
limited and expensive
radiophone system, but the

day of the carphone being as
commonplace as the car cas-
sette player is some time
away yet.

Eureka! Well, maybe...

At arecent meeting in Paris
to discuss European co-
operationin President Mitter-
rand’s ‘Eureka’ project, the
French leader announced an
£83M French credit for
development of projects in
1986. Attending the meeting
were representatives of the
EEC countries plus Austria,
Norway, Sweden and Switzer-
land.

The aim of Eureka is to
present a serious European
challenge to the American
and Japanese grip on the high
technology market. This will
be achieved by firms col-
laborating in the fields of
microelectronics, computing,

robotics, telecommunic-
ations, etc.

At the time of writing no
firm decisions had become
apparent, although the Brit-
ish opinion seems to be that
the emphasis should be on
exploiting available technoi-
ogy rather than investing in
pure research and develop-
ment. Eureka should aim at
identifying and exploiting
suitable market sectors, with
investment and development
depending entirely upon the

. areas deemed desirable.

While it certainly makes
sense to try and build a firm
commercial base for Eureka,
the approach suggested by
British representatives does
seem to be a little short-
sighted. Surely it makes
sense to devote money to
R&D, which after all will
provide a healthy industry in
the future?

One thing is certain: after
the development of suitable
projects during 1986, using
President Mitterrand’s
proposed £83M, considerably
more money will be needed. i
wonder just how much will be
forthcoming from the British
government, whose present
stance (not to mention its
track record in European
financial affairs) indicates a
certain reluctance to spend
money? |t would be tragic if
Eureka fails to realise its
impressive potential merely
because of disagreement
over its financing.

Tatung expands

Early in July a new factory
was openedin Telford, Shrop-
shire, for the manufacture of
colour TVs, computers, moni-
tors and specialist circuit
boards. This now forms the
UK base of the Tatung com-
pany, who were previously
based at Bridgnorth, twelve
miles from Telford. Tatung
had been at Bridgnorth since
1981, at which time they took
over Decca Radio and Tele-
vision Ltd. )

The new production line is
geared for utmost efficiency,
with on-site facilities for
photographic work and
etching of PCBs, as well as for
the production of automatic
test equipment to be used in-
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house.

The potential for expansion
at the new site allows Tatung
to investigate the possibility
of launching new products in
the home entertainment and
computing markets (current
production of the Einstein
computer is running at a rate
of 60,000 a year).

Berlin fair

Some interesting develop-
ments have been promised
for the International Audio
and Video Fair (Berlin, 30
August - 8 September). One
such development is a new
service being offered by ARD
and ZDF, the German
broadcasters. Called VPS
(Video Programme System),
the service involves the trans-
mission of a signal at the start
and finish of TV programmes
which will allow preprogram-
med video recorders to
switch on and off with the
beginning and end of the
programme of interest.

Also on show will be video
recorders compatible with
cable transmissions, and
VCRs capable of handling any
transmission standard (PAL,
SECAM or NTSC) and every
type of domestic power
supply.

There will, of course, be
companies showing off their
prowess in the new 8mm
video format. It will be inter-
esting to see if the quality of
vision and sound available is
good enough to carve a
market for this latest venture

in video technology (we hope
to cover 8mm video in more
detail very shortly).

£4m export contract
Marconi Secure Radio Sys-
tems has been awarded a
£4M contract to supply its
Minstrel radio system to a
Middle Eastern customer.
The order, which consists of
many hundreds of hand-held
radios, associated vehicle-
appliqué units, control and
remote talk-through facili-
ties, will give the customer a
flexible communications sys-
tem with the added advantage
of integral high grade digital
speech  encryption. The
entire system has to be sup-
plied before the end of 1985,
The heart of the Minstrel
radio system is the hand-held
radio. By using farge scale
integrated circuitry and care-
ful packaging acompact radio
has been designed giving
integral high-grade digital
encryption, a frequency
range from 68 to 470MHz and
power outputs of 0.5 or 1.5
watts. Ten preset channels
can be selected to operate in
either single or two fre-
quency simplex modes.
Incorporation of the hand-
held radios into vehicle appli-
qué or desk-top units
enhances power output to 20
watts, and with the addition of
40 watt base station and talk-
through facilities a total com-
munications system is
achieved. The systemis easily
tailorable to suit any

customer requirement.

The Secure Systems Divi-
sion has also been awarded a
£2M contract by the Ministry
of Defence to supply a high
technology hybrid device for
use within a wide range of

modern communications
equipments. This contract
follows completion of a

development contract placed
by the Ministry of Defence

Digital headphones
Mitsubishi Electric
Corporation has made pro-
totype headphones that con-
vert digital electric signails
directly into analogue acous-
tic output audible to the
human ear. The newly
developed headphones per-
form the dual function of
digital-to-analogue (D/A)
converter and electroacous-

tic transducer, thus being
able to do away with the
electromagnets used in con-
ventional headphones and
speakers.

As pulse code modulation
(PCM) tape recorders and
compact disc players gain
popularity, audio equipment
today is increasingly digital-
ised, resulting in significantly
reduced deterioration of

sound quality in transmission.
When digital signals are
received at headphones or
speakers, the incoming bits
have to be converted into
analogue signals with a D/A
transducer before being con-
verted into sounds by an
electroacoustic transducer.

The direct conversion from
digital electric signals to
acoustic output was made
possible by the adoption of
the piezoelectric transducer
composed of a piezoelectric
polymer element and an
acoustic system which func-
tions as a desampling acous-
tic filter for the 8-bit PCM
signals.

Piezoelectric material con-
verts the electrical potential
difference into mechanical
stress and vice versa.

two years ago.

The developed hybrid
relies heavily upon the use of
silicon-on-sapphire (SOS)
large scale integrated cir-
cuits (LSIs). This SOS LS|
technology was developed
for use initially within the
Scimitar family of frequency
hopping secure combat net
radios. It has proved success-
ful in reducing the size, cost
and power consumption of
the radios but at the same
time increasing their capabil-
ity and performance. The SOS
technique produces an LSl
which is nuclear hardened
and is thus able to withstand
damaging electromagnetic
pulse which would render
conventional equipments
useless.

Technical Surplus
A new shop, Technical Sur-

" plus, has opened in Birming-

ham, selling a wide range of
technical surplus equipment
such as radio, electronics, CB
and military bits and pieces -
all most useful for the con-
structor.

The new shop is open from

. 9.00am to 5.00pm, Monday to
' Saturday, and is situated at:

576 Hagley Road West, Quin-
ton, Birmingham.
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TBA720A 2.45 { TDA2581 2.8
|NTEGRATED C|RCU|TS 13:;320 a:: ;g:zzsgg ;:: NEW BRANDED CATHODE RAY TUBES- Please aliow additional £3 per tube for carriage
593 2.
AN124  2.80 | MC1350P 098 | STK439 7.98 | TBASIOAS1.85 DA 6.50 [A1865/20 88.00, D14-173GR T 85.00 [ M19-103W 65.00 | M50-120GV 65.00
AN214Q  2.80 MC1351P 1.80 STKa61 11.80 TBASIOP t1.88 TDA2610 2.80 AW36.11 25.00 D14-181GH/98 88.00 | M23-110GH 88,00 | M50-120LC 88.00
AN239 2,80 | MC13s7 238 | TAT0GIAP 1.50 | TBAG20M 0.78 | TDA2611A1.95 |Cmeszow 19.00 | D14-181GJ 88,00 | M23-112GM 56.00 | M61-120W 78.00
AN240P 2.80 MC1358 1.88 TA7T106P 1.80 TBA820Q 1.458 TDA2640 3. CMES22GH 28.00 | D14-181GM $3.00 | M23-112GV 85.00 | S6AB 45.00
AN264 2,80 MC14518CP TA7T120P 1.88 | TBAB 2.80 | TDA26B0A2.78 | Cpme148GH 48,00 | D14-181GMs0 59.00 | M23-112GW 58,00 | SE4/D-P7 45.00
AN612  2.18 . TA7120P 2.50 | TBA920 1.88 | TDA2690 2.45 | C\yriaopw 39,00 | D14-182GH 59.00 | M23-112KA 88,00 | SE42BP31AL 63.00
AN3G2L 2.80 | MC1495 3.00 [ TA7130P 1.80 | TBA950/2X TDA3310 2.98 | CmErs2aw 30.00 | D14-200BE 89.00 | M23-112LD 88,00 | SE42BP31 88.00
AN7140 3.80 | MC14%6 128 | TA7137P 1.00 2.35 | TDA4600 2.80 | C\E1431GH 39,00 | D14-200GA/50 88.00 | M24-120GM 59.00 | SE52AP31AL 65.00
AN7145 3.50 MC145106P TA7176AP 2.98 | TBA90 1.49 | TDA9S03 3.8 |cpriaaiw 39.00 | D14-200GM 78.00 | M24-120LC 59.00 | SE5Fp3t 88.00
AN7145M 3.98 7.95 | TA7193P 3.98 | TBASQ 1.49 | TDA3S60 3.88 |cmEacaGH 45.00 | D14-210GH 75.00 | M24-120WAR 69.00 | To37 65.00
AN7150 2,98 | MC1723 0.80 | TA7203 2.8 | TCA270 1.80 | TEA1009 1.35 |Cpea004w 45.00 | D14-270GH/50 75.00 | M24-121GH 88.00 | T948N 65.00
BA521  3.38 | MC3357 2.78 | TA7204P 2.18 | TCA270SQ UPC566H 2.98 | CME2305W 48.00 | D14-310W 110.00 | M28-12GH 88,00 | To48H 65.00
CA1352E 1.78 | MC3401L 2.80 | TA7205AP 1.18 1.80 | UPC575C2 CMEI128W 45.00 | D14-320GH/82 85.00 | M28-13LC 49.00 |va150LC 58.00
3086 0.48 | ML231B 1.78 | TA7222AP 1.80 | TCAB50 2.50 2.7 CME132GH 45.00 | D14-340GH/KM 48.00 |M28-13LG 49.00 |v5004GR 69.00
CA3123E 1.96 | ML232B 2,50 | TA7227P 4.28 | TCA800 298 | UPC1025H CME155W 45.00 | D14-340KA 48,00 | M28-13GR 49.00 |y5004LD 59.00
CA3140T 1.18 | MSM5807 8.78 | TA7310P 1.80 | TCAB30S 1.88 . CRE1400 25.00 | D16-100GH 68.00 | M28-131GR 88.00 | V6001GH 68.00
ETT6016 2.50 | PLLO2A 8,78 | TA7313AP 2.08 | TCA90 2.50 | UPC1028H Cvaze 80.00 | D16-100GH/65 69.00 | M28-133GH 88.00 | \6007DP31 89.00
HA1339A 2.98 | SAAS00A 3.80 | TA7314P 2.08 | TCAS 1.68 1. Sv14s0 35,00 | D16-100GH/67 68.00 | M31-101GH 88.00 | v6008GH 59.00
HA1366W 2.78 SAA1025 7.28 TA7137P 1.00 | TDA440 2.20 | UPC1032H CV1526 19.00 | D16-100GH/79 69.00 ; M31-182GR 88.00 | V6034WA §9.00
HA1377  3.80 SAS560S 1.785 TA7314P 2,88 | TDA1001 1.98 1. Cv2185 18.00 | D16-10GH97 68.00 | M31-182GV 83.00 | V604CLA 69.00
HA1156W 1.80 | SAS570S 1.78 | TA7321P 2.28 | TDA1002A 1.98 | UPC1156H Cva2iel 19.00 | D18-160GH 69.00 | M31-184W 68.00 | ve604s) 49.00
HA1551 2.98 | SAS580 2.88 | TA7609P 3.98 | TDA1003A 3.98 Eva1m 18.00 | D21-10GH 68.00 | M31-184GH 68.00 !V6052GR 65.00
LA1230 .98 | SA/SB/T/U TA7611AP 2.98 | TDA1004A5.98 | UPC1158H CV5119 88,00 | D87.36 38.00 | M31-184P31 68.00 | V60648 P31 85.00
LA4102 2,95 1 TAAJI0A 1.95 | TDA1006A 2.80 Evsaz0 85.00 | DB7:36 88,00 | M31-186W 69.00 | v6064CLA 85.00
LA4140 2,96 §L901B  7.88 TAA320A 1,95 | TDA1010 2.18 | UPC1167C2 CVX389 88.00 | DG75 88.00 | M31-190GH 88.00 | v6069GH 88.00
LA4031P 1.98 SL9178  6.68 TAA3S0A 1,98 | TDA1035 2.50 1. DS-110GH 39.80 | DG7.32 48.00 | M31-130GR 85.00 | v6070P31 49.00
LA4420 1.98 | SL1310 1.80 | TAAss0 0.28 | TDA1637 1.88 | UPC1181H D10-210GH 45,00 | DH391 88,00 | M31-190LA 88.00 | v7016A .00
LA4430 2.80 | SL1327 1.0 | TAA570 1.88 | TDA1044 2.16 g D10-210G He8B 88,00 | DH791 48,00 | M31-191GV 88.00 |v7030 59.00
LA4400 4.18 | SL1327Q 1.10 | TAAG61B 1.98 | TDA1170 1.88 | UPC1182H D10-230GH 35.00 | DP7.5 38.00 | M31-220W 89.00 } v7031GH 89.00
LA4422 2.50 | SN76003N 3.88 | TAA700 1.70 | TDA1190 2.18 D10-230GM 38.00 | DP7.6 38.00 | M31-270GY 85.00 | v7031/67A 59.00
LA4461 3.98 | SN76013N 3.95 | TBA120AS/B/- TDA1270Q3.98 | UPC1185H D10/293G Y/90 5.00 | DN13.78 38.00 | M31-271P31 68.00 | v7035A 49.00
LC7120 3.28 | SN76023N 3.98 1.00 DA1327 1.70 3. D13-30GH 49.50 | F16-101GM 78.00 | M31-271GW 68.00 |v7037GH 45.00
LC7130 3.80 SN76033N 3.98 | TBA3S5 1.50 DA2002 $.88 | UPC1191V1.80 |p13.33GM 49.00 | F16-101LD 78.00 [ M31-271W 68.00 | v8004GR 85.00
LC7131 B.80 | SN76110N 0.89 | TBA3% 0.78 | TDA2003 2.88 | UPC13s0C D1347GH/26 69.00 | F21-130GR 78.00 | M35-141W 75.00 | VBOOSGH 65.00
LC7137 8.80 | SN76115N 1.28 | TBA44ON 2.85 | TDA2010 1.98 2. D13-47GH 88.00 | F21-130LC 76.00 | M35-170LG 75.00 | VBO10A 88.00
LM1011  3.18 SN76131N 1.30 TBA480Q 1.28 | TDA2020 2.98 | UPC1353C D13-51GL/26 85.00 | F31-10GM 76.00 | M38-103GR 68.00 | VCR139A 11.50
LM324N 0,48 | SN76226DN TBA510 2.80 | TDA2030 2.80 D13-51GM/26 a8.00 | F31-10GR 78.00 | M38-120W 65,00 | 2BP1 9.00
LM380N8 1.80 TBAS10Q 2.50 | TDA2140 3.96 | UPC1365C D13-450GH/01 88.00 | F31-10LC 75.00 | M38-120WA 88.00 |3BP1 11.80
LM380NS 1.78 | SN76227N 1.08 | TBAS20 1.0 | TDA2151 1.95 D13-471GH/26 88.00 | F3110L0 76.00 | M38-121GHR 88.00 | 3DP1 11.50
LM383T 2.98 | SN76533N 1.88 | TBA520Q 1.10 | TDA2160 2.80 | UPC2002H D13-600GM 89.00 | F31-12LC 78.00 | M38-121LA 88.00 | 4EP1 30,00
LM390N 3.50 | SN76544N 2,68 | TBA530 1.10 | TDA21S0 3.98 1.98 | 013 610GH 89.00 | F31-12LD 78.00 | M38-122GW 88.00 | 3H/0BM 55.00
M51513L 2.30 | SN76570N 1.00 | TBAS30Q 1.10 ! TDA2521 3.28 | 555 0.38 | D13611GH 89.00 | F31-13GR 75.00 | M38-140LA 85.00 | 3WP1 18.50
M5155L 2,95 | SN76650N 1.18 | TBA540 1.26 | TDA2522 1.98 | 55 0.80 | 013611GM 89,00 | F31-13LD 75.00 ) M38-142LA 88.00 | sBPt 9.00
M51521L 1,80 | SN76660N 0.80 | TBA540Q 1.38 | TDA2523 2.88 | 723 0.80 |13 630GH 59.00 | F31-13LG 78.00 | M38.341P31 65.00 | 5BHP1 30.00
MB3712 2.00 | STKO14 7.88 | TBAS50Q 1.95 | TDA2524 1,96 | 741 0.38 | Ny4150GH 78.00 | F41-123LC 185.00 | M38-344P39 88.00 | 5BHPIFF 30.00
MB3756 2.80 | STKO15 8.88 | TBAS60C 1.48 | TDA2530 1.88 ; 747 0.50 | N4 150GM 78.00 | F41-141LG 185.00 | M40-120W 89.00 | 5BHP31 30.00
MC1307P 1.00 | STK043 9.80 | TBAS60Q 1.48 | TDA2532 1.98 | 748 0.38 | 0y4-172GH/84 89,00 | F41-142LC 1885.00 | M43-12LG/0! 88,00 | 5CP1 10.00
MC1310P 1,95 | STK415 7.98 | TBA570 1.00 | TDA2540 1.98 | 7808 0.80 | nyg175GR 88.00 | M7-120W 19.00 | M4s-120LC 88.00 | 6EP7/S 39.00
MC1327 0.8 | STK433 5.98 | TBAG41A12 TDA2541 2.15 | 7805 0.85 | Nyt 175GV 88.00 | M14-100GM 00 | M44-120GR 88.00 | 138P1 13.50
MC1327Q o_g' STK435  7.98 3.80 | TDA2560 2.18 | 7812 0.88 | nyy173GH s8.00 | M14100LC 48.00 | M50-120GH 68.00 | 138P4 17.50
MC1349P STK437  7.98 TBA65IR 2.80 | TDA257t 2.98 | 7815 0.88 | 01y 173GM 53.00 mgzgg\éﬂ :;g.oo M50-120GR 65.00 17DWP4 ::z
SEMICONDUCTORS VIDEO SPARES 18.00
" VIDEO BELY 39.00
anviz 025 | Bcie2z 010 | oz o040 | S 028 HeEADS s ' 28.00
AC126 0.48 | BC182LB 0.10 BD242 085 | grys: o2 Suitable for Ferguson 3v00, 3vo1, [S8ks0nd 16 0 78.00
AC127 0.20 BC183 0.10 BD246 0.78 3V0§ 3V1G 3v22°3V23, 3V24, V29, v
AC128 028 | B BFY52 028 330, 3V31, 8903 and many JVC, Akai. JVCHR 50 Y
R ClesL (009 BD376 032 | gryey  0.77 Nordmende Telefunken. 4.00 | 95447GM 78.00
C128K  0.32 BC184LB 0.09 BD410 0.68 BLY48 1.78 . " £3.75 | 95449 78.00
:cw AT BD4ss 0.8 | BRio 026 stsazuo'z%o 3000, 7000, 7200 7500, nic NV 7 ?,57,8 (200631 2ese
CliK 034 | BC2078 0.13 | BD&7  0.78 | gRio1  0.49 8170, 8400, 8600,  BG1OF. 8620 NV 80008 /86 108V 1 | TAPE HEADS
AC142K 0.30 BC2088 0.13 BD438 0.78 d -
AC176 o022 | BC212 009 | BD BR103  0.88 |TIP125 0.68 3HSS Blau unkt RTV 100€, 200, 202 211, £3.75 | Mono Head 180
AGI76K 031 | BC212L 009 | Bbess oies | SAX3 098 TPz 178 £25.50 2 ATX100. 2000228 B7e | StaoReverse ]
AC187 028 | BC212lA 0.00 | BDss7 0.8 | proa’ 143 [TPs 278 S“"able IR e (e g | Srereottond s
ACI87K 028 | BC213  0.09 BD701  1.26 BT!O%SA/O?:::: I:ggés zo.:: 8080 Toshiba V5470, VBE0O, VB700. .75
AG188 i . 4HSS £3.75
AC188K g'gg :gg:i" :_:: :g;g; ;::: BT106  1.49 | Tip3gss 0.88 £34.80 % Video head cleaning tape (VHS 375 ?‘g
AD142  0.79 BC214C  0.09 BDX32 1.50 SP :G 1.20 | TiS91 0.20 AutoWet/Dry) ... ... e ;g 29.00
AD143 0.82 | BC214L 0.09 BF115 0.38 119 348 | Tvis2  1.50 P83B % VideoHead Aerosol Cleaner. mas ny SL 8000 450 24.00
AD149 070 | BC2378 0.08 | BF119  0.88 :Lm :'“ ZREO112 18,80 £40.30 X Vidoo Copying | lead and connec- 0nySLC7/J7 4.00 38.00
AD61 0.39 | BC238  0.09 BF127  0.39 BU:% ‘:= gm;gg ?ﬁ torkit'2V'. -.£7.95 0shiba V7540 '4.50 28.00
AD162 0.39 BC239 0.12 BF154 0.20 BU124 128 -
AD161/2 0.90 | BC251A 0.12 | BFiss 0.22 i 030 | DIODES BASES
AFi06 080 | BC252A 0.48 | B0 0.7 | g i35 |2Nz20  oas AWatt2Re-10K 0.20
AF114 196 | BC258  0.25 | BF167  0.27 | plsos 188 | noos 940 [ Aan9  0.08 BY21080033 1N2B 295 35D .80 | 7WattR47-22K 0.20
AF121 060 | BC258A 0.3%9 | BF173 022 | gl 130 | 0ol 940 | BAls 043 BY23 090 IN2C 298 .28 |11 watt 1R5- 15K 028
AF124  0.88 | BC284 0.30 BF177 038 | nlUsse 139 | nousd 059 | Ba145 0,16 BY298-4000.22 IN23ER 2.95 7G SKTDO.28  [17wWatt 1R-15K 0.30
AF125 038 | BC30 0.30 BF178  0.26 | pUsen 182 2N30s5 082 | BA14s 0.7 BY299-8000.22 IN2IWE 2,95 38G .35
AF126  0.32 | BC301 0.30 BF179  0.34 U208A 1 2M3702  0.12 | BAIS4 0,08 BYXI0 0.20 IN4001  0.08 38H .70
AF127  0.88 | BC303 0.26 BF180  0.29 SBgD :% 2N3703  0.412 | BAIS6  0.15 BYX36-150R IN4D03  0.04 3ﬁ L ﬁ ZENER DIODES | THERMISTORS
AF139 0.40 | BC3078 0.09 BF181 029 | Bisms 180 2N3704  0.12 BA157  0.30 0.20 IN4004  0.08 9G '78 BZX68t 0.15 VA1040 0.23
AF150  0.60 | BOI2?  0.10 BF1B2  0.29 g 2N3705 0.20 | BAX13 0.04 BYX38-600R IN4005 0,08 08 20 " 28
BU407  1.24 | oN3706 0.12 | BAX16  0.08 0.80 IN4007  0.08 i 6V2 7V5 8V2 9V1 10V
AF178 108 | BC328 0.10 | BFlas  0.29 2 138 .50 VA1104 0.70
AF239 042 | BC3?  o.10 BF1a4 o028 | BUS0 228 |oN3708 0.2 | BBI0SB 030 BYX55-6000.30 IN4148  0.02 14A 3.00 | 11v 12V 13V 15V 16V AT 0.48
AUTs 480 | BC36 008 | Brise  o2a| BUSBA 1.98 |oN373 980 | BTIST 079 BYX71-6001.10 IN4448  0.10 2PinCRT oV 20V 72V v 2TV | vatee? 0.28
AUzl [aisol | ecaira. lares Briad o qg| BUS 190 |oN37;m 278 | BY126  0.40 BZX61 048 INsa1  0.12 ) .08 | 2V 33 36V 39
AUiio  laisal || sceer lorss g BUBD? 2.28 | oN3a7o2  t1.38 | BY127 041 BZYB8  0.10 INS5402  O.14 Nuvistor 2.98
. - BF195  0.11 | guysn 2,48 | N4z 380 | BY!®  0.45 BZY95C300.38 INS403  0.12 Qctal .38
AY102 2.95 BC478 0.20 BF196 0.1t BUYSIB 1.70 5 BY164 048 CS4B 4.80 IN5406 0.13 SK610 38.00
BCI07A O.11 | BC527  0.20 1 2N4427 1,08 UXs 78
% BF197  0.41 | Mi3000 1.98 | 2Nsass 145 | BY176  1.20 CS10B 8.45 N5«7 0.16 0 ‘78 BATTERIEES
BC1078 0.11 | BC547  0.10 BF198  0.16 | M)£340 0.40 | oNszo4 042 | BY'79 083 OA47 009 NS48 0.8 | ol .o o BZY88 0.07
BC108  0.10 | BCs48 0,10 BF199  0.14 | \iraqg oN5206 O.48 | BY®B2 088 O0A% 0.05 17744 0.04 8PinDil 0.14 7V Power Mike
BC108A 0.11 | BCS549A 0.10 BF200  0.40 | miFszo 0.48 oo | BY®4 035 oOnst 0.08 (77923 0.18 T4PInDil 018 | 2Y]3V3V33veava4va batteries
BC108B 0.12 | BCSS0 014 | BF2a1  0.18 | ri)eaess 2Ns2e - O Brim 040 OASS 008 T2 040 | 6PNl 047 4V7 5V1 5V6 6V2 68 TR175 £2.25 ea
BC109  0.10 | BCSS7  0.08 | BF245 030 | wpsars oze | 2\3M5 048 014 OAX2  0.10 18PInDIl 0.18 | 137 S3¢ Soy 19y say | other prices on
BC1098 0.2 | BCos7B 0.08 | BF2s7  0.28 | mpoass 030 | nere 298 Bvase-8000.33 NAIDR .88 | 24varvaov fequest
BCitan 0.0 | BGowI0 030 | bray  oag | MAF2 486 |asans o080
BC116A  0.15 BCY33A 1.50 BF271 0.26 MRFW“ 98 25C495  0.80 UNE OUTPUT
BC117  0.40 | BD115 030 | BF2713 0.8 | wRrss (7.80 | o0 %  0.80 TRANSFORMERS EHT MULTIPLIERS SPARES & AIDS
8C119 024 | BD124p 0.89 BF336  0.34 | wRF4ss 26.50 25C931D 0.98 DECCA 100 7.95 ITTCVC20 5,38 JHEAT SINK COMPOUND 1.00
BC125 028 | BD131 042 | BF337 0.2 y 25C1006 0.80 | e SCh 1700 MONO 9.95 ITTCVC30 8.38 FREEZE IT 0.95
BC13 020 | BD132 042 | Brass 032 | “Aress 1780 | 25C1106 280 | peccaaao 8.95 PHILIPS G8550 6.96 SOLDAMOP 0.84
BC140 031 | BD1a3 040 | grass oa7 | MAF475 280 | 25C1172Y 2.20 DEGCA 2230 825 RANK T20A 6.91 SWITCHCLEANER 0.85
BC41 028 | BD135 0.30 | Braez o038 | MRFA77 10.00 | 25C1173 1.18 GEC 2040 8.95 THORN 3000/3500 7.57 D40 1.28
BC142 021 | BDI136 0.30 BF363 0,85 | ooV 188 | 25c1306 1.00 GRUNDIG 1500 15.45 THORN 8500 5.50 PUSH PUSH MAINS SWITCH
BCW3 024 | BD17 032 | BFI71 028 | oos a9 | 25C1%07 180 | GRUNDIC 5010-6010 THORN 9000 8.00 (DECCA, GEC. RANK, THORN
BC147A 042 | BD1%  0.30 ord o%e | 0C2 228 | 55c1364 080 2222 5011-6011 13.45 UNIVERSAL TRIPLER 5.48 ETC 1.02
BC147B 0.92 | BD1%  ©.32 ot ’ 0C¥% 228 | >5C1449 0.80 ITTCVC20 8.20 PYE {F GAINMODULE 5,09
g g BF422 032 | 0Cs2 078 | 25C1678 1.25 T CVE30 8.28 ANODE CAP (27KV) 0.69
agusA 0.09 | BD140 0.30 BF423 028 | 0G4 0.78 | 2501909 1.48 BHIiPags 5180 mcaaAE::rcznl.scmuvm
BC148B 0.09 | BD144  t.10 q y ' ORS
Bo149  0.08 | BDISOC o029 | BFY7 :-:: 0C45 085 | 25C1945 2.88 | PHILIPSCY 8.99 DECCA 30(400-400/350V) 2.88 PUSH BUTTON UNITS
g BF458 . OC70  0.48 | 75C1953 0.98 PHILIPS G 11 13.39 DECCA 80/100 (400/350V 2.09
BCI1S3  0.30 BD15S  0.68 BF467 0.88 00671 0.88 4, 10.95 CC. ( ) DECCA,ITT. CVC206 WAY 785
BC157 ©.12 | BD60  1.80 BFess  ©0.23 o oes 25C1957 0.80 - EZTZS A g DECCA 1700 (200-200-400- 350V)3 55 ITTCVC57 WAY 10.19
BC1s8 o0 | BDIs oss | aroo o33 | 9% 95 | 25C1%69 1.98 | RBMTIOA - 1240 GEC2110(600/300V) PHILIPS G8 (550) 6 WAY 14.40
BC159 009 | BDI79 0.72 23 ocer 0. 25C2028 1.18 e 1A 11. ITT CVC20(220/400V) 1.ao
BGl61 o028 | BDIB2 o070 | BER% O OC16W  2.80 | 25C2029 1.96 | TELEFUNKENTIY 11.18 PHILIPS GB (600/300V) 228 VARICAP TUNERS
BC1708 045 | BDzo1  0:83 | Dine 933 | R2088 148 | 250073 1.48 | THORN 1590 o0 PHILIPS G8 (2200/63V) 1.19 £L.C1043/05 MULLARD 8.65
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he DTl announcement that 50-

50.5MHz will be set aside forthe radio
amateur service is good news indeed.
However, the new radio amateur alloca-
tion was only part of the wide ranging
June announcement concerning the
future of Bands | and IIl.

The close down of VHF transmitters in
the UK at the beginning of 1985 meant
that two large chunks of spectrum would
eventually be available for users other
than TV broadcasters. TV broadcasters
had dominated Band | (41-68MHz) since
the opening of post-war 405-line trans-
missions. In 1955 ITV transmissions
started in Band IIl (174-214MHz). Until
recently these frequencies have been
the exclusive domain of broadcasters.

Band | (41-68MHz2)

As well as the new amateur allocation,
the DTI have also announced that the
band 49.82-49.90MHz will be used for low
power devices such as toys and
telemetry equipment. An undefined
500kHz slice of Band | will be allocated to
on-site paging services.

Broadcasters will be getting a 4MHz
wide piece of Band | as well as two other
aliocations of 0.35MHz each for use with
broadcast ancillary services such as
programme links, talk-back and radio
microphones. If the frequencies finally
allocated to broadcasters are those
proposed in a joint RRD/BBC/IBA study
published in July 1984, then the broad-
cast ancillary allocations will be two
0.35MHz bands spaced 5MHz apart
somewhere in the range of 50.5 to 58MHz,
aswell as the 60-64MHz band for use with
radio microphones.

The DTl announcement says thatonly a
limited number of frequencies in Band |
will be allocated at the moment, while
other claims are being considered.

Band il

Services have been announced for the
middle of the three Band lit sub-bands
(mobile transmit: 192.5-199.5MHz and
base transmit:200.5-207.5MHz). These
include both a national mobile radio
service as well as five trunked networks
in the London area. invitations have
been issued for companies to apply for
licences.

Without specifying exact frequencies,
the DT! announcement aiso included
office cordless PBXs which will be
allocated five blocks of 1MHz each.
Similarly, broadcasters’ radio mic-
rophones will be getting six biocks of
0.7MHz each in Band li.

Wide-area paging

As part of the same package of
anouncements, the DTI have said that
new national wide-area paging services
should be introduced at 153MHz and at
454MHz. In the interests of competition
BT will not be atiowed to apply for these
new wide-area paging licences.

New equipments from Marconi
Marconi is launching two new major

. professional communications products.

The first, a naval marine transceiver
called Swordfish, covers VHF and UHF
frequencies in three ranges and is
designed to meet the communications
requirements of smaller naval and para-
military vessels.

Swordfish covers 30MHz to 400MHz in
the ranges 30-88MHz, 108-175MHz and
225-400MHz and has an output power of
100W on FM/SSB and 90W on AM. The
equipment has a number of optional
modules, including continuous watch-
keeping facilities for the distress fre-
quencies at 121.5MHz and 243MHz. By
using independent RF circuitry within

‘ Satellite TV has inherited the ‘letter’ frequency band indicators from radar engineering. The
diagram shows the various lettering used, plus ITU definitions of VHF, UHF and SHF
0-2 04 06 081 2 3 456 810 20 30 40 solaﬁﬂem
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automatic and con-

the transceiver,
tinuous monitoring of distress frequen-
cies is possible no matter what the
operating frequency.

In a typical naval operational environ-
ment several of these Swordfish units

would be working independently
through acouplerinto the same antenna.
In order to do this without interference
from one equipment to another, the
transmitter noise output at frequencies
other than the working frequency has to
be very iow. Marconi claims that the
transmitter output at just 1MHz away
from the 100W carrier is 160dB down on
the main carrier.

Continuing the tradition
Marconi has been a traditional sup-

- plier of both land-based and ship-borne

HF and V/UHF equipments for both civil
and military applications around the
world ever since the earliest days of
wireless. The addition of this new V/UHF
naval communications transceiver com-
pletes an aiready very full range of
products.

Marconi is also introducing a new HF
receiver for use in fixed stations.
Designated the H.2542, this 15kHz to
30MHz receiveris afurther development
of a family of HF equipments which were
originally launched in the mid-70s, under
the general name MFT (Marconi Fast
Tune). The original family of equipments
consisted of a seif-tuning 1kW HF
transmitter (H.1040), a self-tuning 10kW
HF transmitter (H.1140) and a correspon-
ding drive unit (H.1540). The family was
completed by the H.2540 receiver.

When it was first introduced, MFT was
one of the fastest self-tuning ranges of
HF transmitters available. Typical tune
times from any frequency to any other in
the range 2-30MHz are less than two
seconds.

In the ten years since the launch of
MFT there have been major develop-
ments in some of the components and
circuits that are used in the construction
of these professional communication
equipments. This has led to the develop-
ment of improved generations of the
original HF equipments. The launching
of the H.2542 receiver is just one of those
continuing developments. The Marconi
self-tuning HF equipments are now
designated MFT2.

The H.2542 receiver has a 1Hz read-out
facility and can be used on HF modes
such as CW, AM, FSK, SSB and ISB.
Independent Sideband (ISB) is a
development of SSB, where instead of
there being just one sideband and a
suppressed carrier as with SSB, there
are two independent sidebands on the
same suppressed carrier, each carrying
a different voice channel. Successful
operation of ISB systems requires excel-
lent filter and unwanted sideband sup-
pression performance in the equipments
used.
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The ORF’s quadrant antennas at Moosbrunn for
high angle European coverage

Austria on the short waves

The SW services of the Austrian
broadcasting organisation (ORF) have
recently completed a major modernisa-
tion of the transmitter facilities. A new
Telefunken 300/500kW automatic short
wave transmitter has been put alongside
the ageing 100kW transmitters which
have been in service for over 20 years.

Although having adequate power out-
put is an important part of being
competitive on the SW bands, it is
probably more importantto have the best
possible antenna arrays for the required
service areas.

The upgrading of the ORF SW services
included the addition of three new
antennas. The ORF installed a quadrant
array for the broadcast bands in the
5/6MHz and 7/9MHz ranges for improved
European service coverage. These
relatively short range antennas were
supplied by the Swiss firm of Brown-
Boveri (BBC).

Array for 11-21MHz

BBC also supplied a fixed double
curtain array for broadcast bands in the
range 11-21MHz, which allows the ORF to
transmit programmes simultaneously in
two directions on different bands for
international coverage.

The centre fire directions for the bi-
directional curtain are 85° and 265°. The
85° beam carries signals to Australia and
New Zealand. The reverse direction of
265° carries signals to the northern parts
of South America. But by slewing the 265°
beam by 30° up to 295°, coverage of the
east coast of the USA can be obtained.
The east-facing curtain is rated at 100kW,
whereas the westerly curtain can handle
300kW. Slewing the main transmission
direction has the effect of slightly
reducing the forward gain as well as
broadening out the shape of the beam.

At the ORF installation, the forward
gain on the main 265° direction at 21MHz
is 21.7dB over a dipole. The result of
slewing the main beam by 30°to get North
American coverage is aloss of just 0.5dB,
bringing the forward gain down to
20.2dB. After slewing, the main beam
(3dB power points) has broadened from
20° to 22°. By slewing the main beam at
265° up by just 10° to 275°, the ORF is able

to cover the Caribbean area from the
same fixed curtain array.

Slewing is a technique used in fixed
broadcast antenna arrays whereby the
direction of the main beam is aitered
slightly by altering the relative phase at
which the two halves of the antenna are
fed. This means that, as in the ORF's
case, a fixed directional antenna
installation can be used to cover a
number of different target areas in the
same general direction.

Slewing has its limitations. Trying to
slew the main beam of a fixed curtain
array too far may reduce the side-lobe
performance to a point where there is
significant  transmitted power in
unwanted directions. Although slewing
of a well-planned fixed curtain can
significantly increase the useful target
areas covered, it does not offer the all-
round flexibility of a fully rotatable high-
gain curtain array.

Rotatable curiains!

The third new antenna at the ORF’s
Moosbrunn SW station is a massive 320
tonne and 73 metres high fully rotatable
double curtain array. Supplied by AEG-
Telefunken in co-operation with the
Austrian electronics firm Kapsch, this
monster antenna gives the Austrian SW
broadcasting service a new dimension in
flexibility of service and coverage.

High-gain curtain antennas are usually
hung between two fixed towers. By using
a passive reflector and a double curtain
array, two directional main beams giving
coverage at 180° to each other can be
obtained. Although slewing does add
some directional fiexibility, fixed curtain
arrays are generally designed for given
coverage areas.

However, by building the curtain array
on to a rotating trolley arrangement, the
broadcaster benefits from both the
advantages of the higher forward gains
as well as the directional flexibility of a
fully rotatable array. But the resulting
antenna is a monster!

Vital statistics

With an 85 metre circular track dia-
meter and two 73 metre towers to support
the curtains, the whole antenna at
Moosbrunn can be rotated up to +200°
from a central position. The array takes
just eight minutes to turn through a fuli
360°. In practice, up to 20 preset positions
are programmed into the control system
so that the antenna will rotate in
accordance with the requirements of the
transmission schedule. The array is fully
steerable both from a contro! hut by the
antenna as well as directly from the main
transmitting control room.

The lower frequency range 6-9MHz
array on one side of the antennais made
up of six horizontal dipoles on two
vertical stacks of three. On the other side
of the passive reflector there are the 16
folded dipole elements in four vertical

" brought

The ORF'S. rotatable log b’per/‘od/c antenna

So
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o

stacks of four which make up the 11-
21MHz array.

Typical forward gains over a reference
dipole are around 17dB for the 6-9MHz
array and 18-21dB for the 11-21MHz array.
The half-power beamwidth of the arrays
narrows as the operating frequency
increases. At the highest frequency in
the 21MHz (13m) broadcast band, the
beamwidth is down to 19°. The mechani-
cal accuracy with which the array can be
positioned is +2°,

Transmitters

As part of the same upgrading prog-
ramme the ORF short wave service
into operation an AEG-
Telefunken S4005 transmitter using
pulse-width modulation. With the com-
bination of the increased transmitter
power and the greater flexibility offered
by the enlarged antenna farm, the ORF
expect that Austria’'s voice will now be
more audible on the SW bands and that it
will be able to keep its head above the
noise and interference from competing

broadcasters.

The fixed double curtain array
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Adjustable PSU from 5-12V with current
. CIRKIT ELECTRONICS TOOLKIT s
Components, accessories Contains: 15W Soldering Iron 2 spare protection, | amp max output 4101504 645
. bits, heat shunt, solder, pliers, cutters, 1-30V 1.5APSU
and tools and the kits and screwdriver 40-00007 1556 | 1-30voitadjustable PSU with protected
) . AUDIO FUNCTION GENERATOR output up to 1.5 Amps 41.01402 1045
A youl)re lOOkl(Ij]g f?jr' l Versatile waveform generator with 3DIGITLED DVM
sine, triangular and square wave outputs. DVM to read up to 99.9 volts or configured as an
/ eSlgne andse ?Cted On board mains PSU 41-01302 2700 | ammetertoreadupto999amps  41-01403 18.00
to offer the best possible | srereo 10w ampLiFER
Single board 40W per channel stereo
standards at the best amplif .
plifier 41-01301 38.00
1 i STEREO VUMETER
pOSSlble prlce 3 5 LED per channel stereo VU meter for
. gy
/) Cirkit's always well use with stereo amplifiers 41-01401 1265
5WAUDIO AMP
StOCked. A very compact audio output stage for use
in a wide range of equipment 41.01406 460
As soon as new A TERSAe
products are available, e et o o e RO
i ’ : INFRA REDLINK
Cirkit has them. MONOREVERBERATIONUNIT Single channel IR Link
. . ingle channel, spring line reverb unit to add echo with relay output 41-01300 9560
When it com ki - i poh
. oy e t CO €s to ts, effects to tape recording etc. 41-01602 11.30 TEMPERATURE SENSOR
Clrklt S gOt the lOt At the TONE GEN_ERATORANDDETECFOR . Thermistorbased temperature sensor
. Very low dlstqﬂlqn tone gengrator and signat with relay output 41-01303 6.20
price you want to pay. detectorfor circuitfault finding LOCOMOTIVE SOUND GENERATOR
10MHz DFM 4101603 1046 | Reajistic steam sound and whistle for
JUSt Send for our 8 Digit LED digita! frequency meter model railways 41-01304 920
o e and period measurement 4101500 54.10 | | AMP DIMMER
Catal}?gue or VISIt one Of 50MHz PRESCALER Control lamps and drill speed 41.01305 5.70
. Extend the range of the 10MHz DFM WATER LEVEL ALARM
our three OUtletS at: to 50MHz 41-01501 855 | Alarm toindicate high water level or
.5MHz PRE flooding 41-01601 270
1-5MHz PRE AMP
1 Low frequency pre-amp and waveform 3NOTE CHIME
200 North Seerce Road' shaper for the 10MHz DFM 41-01502 5.13 | Doorbell chime with adjustable
Brentwood, Essex. CM144SG; | 1:30v ima-2apsu tones 4101503 700
i Adjustable 1-30V Power supply with pre-setable 2M PRE AMP
53 Burrfields Road, ) current limit from 1mA-2A 41-01600 3746 | Miniature low-noise MOSFET pre-amp
Portsmouth, Hampshlre_ PO3 for the 2m amateur band 41-01307 413
: 2M CONVERTER
5EB; Park Lane, Broxbourne ;
] ’ ] Low noise 144MHz-28MHz amateur
Hertfordshire_ EN 1 0 7NQ i band converter 41-01306 19.26
2M POWER AMP
20W - 10dB gain - power amplifier for the
2m band. Automatic TX switch over, RX
) pre-amp, robust construction 41-01404 3739
Pl(_ease add 15% VAT to all adyertlsed 70crn PRE AMP
prices and 60p post and packing. Low noise miniature pre-amp for the
Minimum order value £5 please. 70cm amateur band 41-01506 4.78
We reserve the right to vary prices in 70em CONVERTER
accordance with market fluctuation. 70cm to 144MHz low noise converter
featuring pre-aligned helical filter,
e CenmonisTatedface | gcpottky diode mixer and low noise
To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertiordshire. EN10 7NQ. transistors 41-01405 23.50
lenclose £1.15. Please send me your latest catalogue and 3 x £1 discount vouchers! l Zg\cNmPPA EiESaiE
it ower amp to boost the output of
liyou have any enquiries please telephone us on Hoddesdon (0992)444111. | handheldand portable T0cm
Name | transceivers 41-01505 38.00
CRYSTAL CALIBRATOR
Address | Crystal reference calibrator for atignment
of receivers, outputs at4,2, IMHZ,
Telephone l 100,50 AND 10KHz 41.00801 5.8
| CBNOISE SQUELCH
Area of Special Interest Improves to mute performance of the
pe e | | maiorityof CBrigs 41.01605  5.94
CENTRONICS INTERFACE
| Connect your personal computer to
l the outside world via the Centronics
printer output 41-01406 2250

Bigger Stock. Better Service.
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bigger and better.

Nicad Batteries & Chargers

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

DATA & PRICES

Type V(nom) Capacity StockNo. 1-9 10-49

AA 12V 500mAH 01-12004 080 0.74
C 12V 1.2AH 01-12024 235 199
D 12v 1.2AH 01-12044 200 2.00
PP3 84V 110mAH 01-84054 370 350
CH/4/50

Torecharge up to 4 AA size NiCads.

Size;112x 71 x37mm 01-00409 495
CHS8/RX

Will recharge AA,C,D and PP3 size cells with auto-
matic voltage selection. Will recharge following
combinations: 4xD, 4xAA, 4xC, 2xPP3, 2xD + 2xC,
2xD + 2xAA. 2xD + 1xPP3, 2xC + 2xAA, 2xC +
1xPP3, 2xAA + 1xPP3. Charge rate: 11mA for PP3,
45mA for AA size, 120mA for Cand Dsize, for 16 hrs.
Power: 240V 50Hz. Output Voltage: 2.9V for AA,C
and Dsize, 11.0V for PP3 size. Weight: 0.475kg. Size:
199x 109 x 55mm.

01-02204 1045

HT320

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

Meter movement fully protected against overloads.
3-colour mirrored scale in robust case. Supplied
complete with comprehensive instructions, test
leads, transistor test leads and batteries (2x HP-7,1
xPP3).

DC Voits:0.1V,0.5V, 2.5V, 10V, 50V, 250V, 1kV
(20kQ2/V).AC Volts: 10V, 50V, 250V, 1kV (18k(LV).
DC current: 50uA, 2 5mA, 25mA, 250mA.
Resistance: 2k, 20k, 2M, 20Mz. AF Qutput: —10dB to
+22dB for 10VAC (0dB/0.775V, 60002). Leakage
(Iceo) 15uA, 15mA, 150mA. Hie: 0-1000 (Lc/Tb).
Weight:410gms. 56-83201

17.00

RF Generator LSG17

A stable wide-range generator for the hobbyist,
service technician, schools, colieges, etc.
Frequency range: A/100kHz-300kHz, B/300kHz to
1MHz (Harmonics 96-450MHz) C/1MHz-3.5MHz,
D/3.0MHz-11MHz, E/10MHz-35MHz,
F/32MHz-150MHz. Accuracy: k1.5%. Qutput greater
than 100mV (no load). Ext. xtal osc for 1 to 15MHz
crytal. Power required: AC100, 115 or 230V 3VA . Size
& Weight: 150(H) x 238(W) x 130(D)mm, 2.5Kg
approx.

56-90017 11500

Linear ICs

Stock No. Price
LF351 Bi-FET opamp 61-03510 0.49
LF353 Dual version of LF351 61-03530 081
LM380N  IW AF power amp 61-00380 145
LM381  Stereopre-ampIC 61-00381 3.27
NE544  14pinDILservodriveriC  61-00544 2.20
NES55N  Multi-purpose low

61-05550 0.45
61-07411 0.42

cost timer
uA741CN DIL low cost op-amp
TDA1062 RF ocillator and mixer
system for 1-200MHz
TDA1083 Portable radio AMFM

61-01062 1.95

audioinonelC 61-01083 195
HA1388 18WPAfrom 14V 61-01388 4.10
MC1496P Double balanced mixer/

modulator 61-01496 1.25
TDA2002 8W into2 chms

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

poweramp 61-02283 1.00
CA3089  FMIF amp,detector,

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

sionNBFMIF and det 61-03859 295
LM3%00 Quadnortonamp 61-395000 1.20
LM3909N 8-pin DILLED flasher 61-39090 1.15
KB4412  Twobalanced mixers IF amp

with AGC for AM/SSB 61-04412 273
ICMT7555 Low power CMOS version

0f 555 timer 61-75550 1.24

HA11225 Low noise FMIF
HA12017 83dB S/N phono preamp

61-11225 145

0.001% THD 61-12017 0.80
MC14412 300 baud MODEM controller
(Euro/US specs) 61-14412 685

Selected Lines
PB2720 80dB Piezo Buzzer
10M15A 10.7 Filter
10MO8BAA 10695 Filter
FC177 LCD Freg. Meter
CM161 Min LCD Clock
BBC to Centronics Cable
Dragon toCentronics Connect Cable
C12 Computer Cassette Tape
8x0.3" 1C socket

14x03" 1C socket

16x03"  ICsocket

6V KUIT-A Relay

v KUIT-A Relay

12V KUIT-ARelay
CX120P COAX Relay
CX520D COAXRelay
CX540D COAX Relay (BNC)
Books

Beginners Guide to Amateur Radio
Beginners Guide to Electronics

Active Filter Cookbook
CMOS Cookbook
TTL Cookbook

Designof Op-amp Circuits with

experiments

Practical Design of Digital Circuits
Electronic Projects for Home

Security

Electronic Telephone Projects
55 Timer Applications Sourcebook

Electronics Pocket Book

More Electronic Projects in the

Home

TheRadio Amateurs Question and

Answer Reference Manual

Basic Programming on the BBC

Microcomputer

Using Microprocessors and
Microcomputers:
The 6800 Famity

Z-80Microcomputer Design

Projects
28000 Microprocessor:
A Design Handbook

Simple Amateur Band Aerials - BP125
Simpie Indoor & Window Aerials

-BP136

Simple Tropical and MW Band

Aerials
How toget your Electronic
Projects Working

43-27201
20-10152
20-11152
39-17700
40-80161
03-10019
03-10017
21-00012
28-00800
28-14000
28-16000
46-80000
46-80001
46-80002
46-90120
46-90520
46-90540

02-11262
02-04134
02-21168
02-21398
02-10358

02-21537
02-11831

02-05351
02-21618
02-21538
02-21309
02-21307
02-02157

02-06640

02-98728
02-21682

02-37345
02-00161

02-00166
02-00170
02-00173

0.55
2.10
349
2546
1220
725
7.25
0.55
0.12
0.13
0.13
0.62
0.62
0.62
1196
32.00
32.00

5.95
5.95

11.05
12.70

16.10
1.95

1.75
1.75
195

68000: Principles and
Programming
8085A Cookbook

Handbook of Electronic Tables

Formulas

Television Eng. Pocket Book 7th Ed.

Popular Electronic Circuits
Semiconductor Data Book
Hth Edition

02-21853
02-21697

02-21532
02-21313
02-00175

02-04797
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OD & DOUGLAS

*NEW CATALOGUE

*NEW PRODUCTS
*NEW PRICES

R WITHERS &)
COMMUNICATIONS =

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
868 OBS {Quinton, Birmingham)

— 021:421:8201/2 {55 g
i St T BN

Package Prices xn
1. 500mW TV Transmit (7OFMO5T4 + TVM1 + BPF433) 40.00
2. W TV T .....(As Tabove plus TVUP2 + PSI 433) 68.00
3. 10W TV Transmit (As t above plus 70FM10 + BDX35) 75.00
4 1OWTV Tr (As 2 above plus 70FM10 + BDX35) 100.00
5. 70cms 500mW FM T i (70° T4 + 70' RS + SSR) 80.00
6. 70cms 10W FM T/ V@B, e e ke B e s s R s B R A A (As 5 above plus 70FM10} 118.00
7. 2M Linear/Pre-amp 10W. (144PA4/S + 144LIN10B) 48.00
8.2M Linear/Pre-amp 25W........... ... ... (144PA4/S + 144LIN25B) 48.00

2M Linear/Pre-amp 25W. (144PA4/S + 144LIN25C) 81.00
9. 7T0cms y d 10W T i (R5+SY+AX+MOD+ SSR+70FM10) 168.00

10. 2M Sy ised 10W T - (R5+SY+SY+2T +SSR+144FM10A) 125.00

11. 2M Crystal Controlled 10W T (R5+T3+BPF+144FM10+SSR) 98.00

12. 70cms Linear/Pre-amp ) 47.00

13. 24cms FMTV Receive, video out (Kit) 1

14, 24cms FMTV Receive, video out (Ass) (VIDIF, 1250DC50 Boxed) 120.00

15. 24cms FMTV Receive, Ch 36 out (Kit). .. (VIDIF, TVMOD?1, 12500C50 Boxed) 110.00

16. 24cms FMTV Receive, Ch 36 ... (VIDIF, TVMOD!, 12500C50 Boxed) 126.00

17. 24cms FMTV Transmit (Kit) . Q 3/LTD, 70FM 10, WOV400/1200 Boxed) 140.00

18. 24cms FMTV Transmit (Ass) UFMO1, 70LINJ/LT, 7T0FM10, WDV400/1200 Boxed) 170.00

TOcme KRs and A T

FMTr i (0.5W) .. 52,25 33.05

FM Receiver (with PIN RF ¢/0) . 68.75 48.10

Transmitter 8 Channel Adaptor 70MCO6T 21.75 14.95

Receiver 6 Channel Adaptor 70MCO6R 25.95 18.80

Synthesiser (2 PCB's)...... ... 708Y258 91.60 65.35

Synthesiser Transmit Amp.... A 36.40 24.30

iser M 9.10 575
3andpass Filter........ 6.95 365
IN RF Switch 7.90 5.60
Convertor (M or 10M if.) ..o e, TORX2/2 28.40 21.10

Amplifiers (FWCW Use)

SOmW to 500mw o 70FM1 24.80 15.75

500mW to 3w 2875 20.50

500mW to 10W 48.10 38.50

3W to 10W 27.05 21.50

10W to 40W 78.60 60.20

Combined Power Amp/Pre-Amp {Auto Changeover} 63.50 46.10

500mW to 3W (Auto Chang ) T.B.C. T.B.C.

Linears

500mW to 3w ( ight amp, no ) 7OLINI/LT 31.40 23.10

3W to 10W (Auto C ) 70LIN3/10E 47.20 3570

1Wto 7W (Auto Chang U PR, 70LIN10 50.15 37.40

Bipolar Mini 13db) 8.95 6.85

RF Swi (aov)) 26.30 16.25

GaAs FET (16db) ... 20.95 13.40

AM TV Producis

Receiver Converter (Ch 36 Output) 2875 2395

Pattern Generator (Mains PSU).... 48.50 39.40

v (For Transmission) 1035 605

Ch36 sForT.V‘ je 10.15 575

( (1.5W) 45.35 0.25

FM Receiver (wth PIN RF Changeover) . 68.25 49.50

$ i 2 PCB's 84.10 63.00

Synthesiser Multi/Amp {1.5W O/P)....... 30.95 23.75

Bandpass Fiiter. 6.85 3.65

PIN RF Swtich 7.90 560

2M Power (FW/CW Uss)

1.5W t0 10W (NO Changover) ... 144FM10A 29.90 2220

1.5W to 10W (Auto-Chang oa et e o e 144FM108 4240 .50

2M Linears

1.5W to 10W (SSB/FM) (Auto Changover, 4270 3275

2.5Wto 25W (SSB/FM) (Auto Changeove! 4495 34.50

1.0W to 25W (SSB/FM) (Auto Changeover) . 43.20 37.90

&GW to 30W (SSB/FM) (Auto Changeover). 48.50 36.25

Low Noise, Mini [ Jeom— 9.10 7.75

Low Noise. improved Performance ... 13.45 8.95

Low Noise, RF Switched, Full Changeover 25.95 16.25

OENERAL ACCESSORIES

T 7.10 470

Piptone 8.05 4.90

Kaytone 9.45 6.65

Relayed Kaytone ......... .. 13.40 9.00

Reﬁulalor (12v, low diftere 7.25 485

Solid State Supplx Switch ... 6.10 3.90

Microphone P pliti 6.00 3.85

6.95 5.60

CWFilter 8.95 6.10

TVI Filter {B: d) 595 i

Audio Amplifier 10.40 7.25

50mW 42MHz Source (Video Input) 30.10 2275

SOMHz it F AT " P 58.20 40.90

Varactor Multiplier (B d) ... WDV400/1200 63.95 =

1250MHz Downconverter (50MHz i.f.) (Boxed) ................... 69.95 -

1250MHz d P pliti 1250PA2/S

Transmit Sound Modulator ... SCT-2 TBC.

ive Sound D duiat SCR-2

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

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

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

ANYONE CAN SELL A KIT . . . REPUTATION SELLS OURS

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

-------------------- e SRSIII PSS S5O

MULTI-P6 +

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

Pt

AZING NEW A.R.M.

Basic package £34.50 + £2.50
P&P

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

OTHER INNOVATIVE NEW
PRODUCTS AVAILABLE
ATRWC

* Raycom Modular RF Power
amplifiers

* Raycom CB to 10 Metre
conversion Boards

* Super FT757GX Modification
board

* Friendly Professional advice and
service

* Huge Range of Amateur
accessories in stock

* Super deals on New and
Secondhand equipment

* Weekly special offers

* RWC Credit Card Scheme

WHO COULD ASK FOR MORE?

RWITHERS
COMMUNCIATIONS
STOCK CLEARANCE
SPECIALS

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

* MANY OTHER PRODUCTS
ALWAYS IN STOCK *

Send S.A.S.E. For latest stock and
S/H list

EXPORT ENQUIRIES WELCOME,
WE SPEAK GERMAN AND
JAPANESE

- —————
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ne subject often negiected when

building a power supply is a thor-
ough understanding of the size and type
of heatsink that should be used. The
unwanted power absorbed by a transis-
tor must be dissipated in the form of heat
to the surrounding air.

The transistor manufacturer specifies
the maximum junction temperature
which is permissible, and the designer
must take appropriate care to ensure
that this temperature is not exceeded.
For example, for the popular 2N3055
transistor the data sheet specifies that
the maximum junction temperature T;
{Max) must not exceed 200°C. How do we
design a heatsink that will ensure that
this condition is achieved?

First we must understand the basic
principles of thermal conductivity and
thermal resistance. Heat developed in
the transistor semiconducting material
has to be transferred first of all to the
metal case, and then from the case to the
heatsink. The job of the heatsink is to
efficiently radiate the heat to the
surrounding air, in the same way that a
domestic central heating radiator trans-
fers heatinto the surrounding air withina
room. The rate of heat transfer is
determined by the thermal resistance of
the material.

The source of heat

This resistance to heat flow can be
compared with a dc circuit and the
resistance of current flow within the
circuit. Figure 19 illustrates the equiva-
lent ‘circuit’ of thermal resistance that
will be found in a typical transistor/heat-
sink arrangement. At the left of the
diagram we have the source of the heat,
the transistor junction. The thermal
resistance between the transistor junc-
tion and its case (R1) is specified by the
transistor manufacturer. The unit of
thermal resistance can be defined as
degrees Celsius temperature rise per
watt dissipated, just as Ohm’'s law of
resistance can be defined as volts
dropped per amp. For example, accor-
ding to the manufacturer's specification
the junction to case thermal resistance
for a 2N3055 is 1.5°C/W.

The thermal resistance R2 between
transistor case and heatsink will depend
on the type of transistor case being used
and the method of mechanical fixing to
the heatsink. The greater the surface
area of contact between the transistor
and heatsink, the lower the thermal
resistance will be. Therefore it is
important to ensure that the surface of

CONSTRUCTING
~ POWER
SUPPLIES

ROGER ALBAN GW3SPA
CONTINUES HIS SERIES
BY DETAILING THE
INTRICACIES OF
HEATSINKING

the heatsink with which the transistor
case mates is as smooth and flat as
practicable.

A thin layer of heat-transfer silicone
grease should be coated onto both
mating surfaces before a mica washer is
fitted between them to ensure a good
thermal conductivity as well as good
electrical insulation. Aword of caution: if
you use silicone grease, remember to
wash your hands thoroughly afterwards.
Ifitis absorbed by the human body, it will
not be broken down and will accumulate.
For this reason alone, many companies
have stopped using silicone grease and
have found alternative substances such
as a white zinc oxide compound. Unfor-
tunately even this compound contains a
small amount of silicon, so itis important
to take care and wash your hands after
using it.

The third thermal resistance encoun-
tered, R3, is the resistance to heat
transfer in the material of the heatsink.
For example, copper is a very good metal
for heat transfer. The majority of heat-
sinks that will be found on the trade stalls
atamobile rally will be constructed from
aluminium, a somewhat cheaper metal.

The fourth thermal resistance, R4, is
also associated with the heatsink. This is
the ability of the heatsink to radiate heat

to the surrounding room. This will

depend upon its surface area and the
coating on it. For example, a heatsink
which is painted matt black will radiate
heat more efficiently than a heatsink
which has a polished metali surface. The
rate of heat transfer will also depend
upon the difference in temperature
between the heatsink and the surroun-
ding air: a heatsink which is at the same
temperature as the surrounding air will
not dissipate any heat.

Thermal resistance vaiue

The heatsink manufacturer wili quote a
given thermal resistance in degrees C
per watt. Figure 20illustrates a number
of popular shapes of heatsink that are
readily available, giving also their ther-
mal resistance value. [t should be noted
that heatsinks that can be purchased
from trade stalls at mobile rallies,
although corresponding to a recognis-
able shape, are not necessarily of the
length shown in Figure 20 and a
calculation will have to be made on the
total surface area according to the
length of heatsink purchased.

To summarise, the total thermal resist-
ance Ry = Rt + R2 + R3 + R4. For the
2N3055 transistor R1 = 1.5°C, R2 = 0.5°C
(provided that a mica insulating washer
is used together with silicone grease or
its substitute), and R3 and R4 are

Transistor
junction

oz,

Flg 19 Resistance to heatflow between transistor junction and atmosphere

Za| m
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Thermal resistance Thermal Thermal resistance Thermal | X
of transistor registance of heat sink material resistance of
junction to case of transistor heatsink to
case to heat sink atmosphere
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0.23°C/W

1.1°cw

0.65°CW

Fig 20 Typical heatsink shapes (note that thermal resistance will vary with size). Pics by kind permission of RS Components

3.0°CWwW

4.0°Cw

combined and specified by the heatsink
manufacturer.

To calculate the heat that can be
dissipated by the transistor and heatsink
we need to know the temperature
difference between transistor junction
and room temperature. Thisis equivalent
to voitage in a dc circuit. The junction
temperature is specified by the manu-
facturer of the transistor. In the case of
the 2N3055 it is quoted as 200°C. As arule
of thumb the air temperature at its worst
case, forexample inside a shack with the
linear running, can be considered to be
as high as 25°C. Therefore the power
dissipated will be:

_ Temperature difference
" Total thermal resistance
- Ti{(Max.) - 25
R1+ R2 + R3 + R4

For example, let’s take a heatsink with
a thermal resistance of 2.1°C/W. The
power dissipated, W, for a 2N3055 will be:

200 — 25
156+ 05+ 21

This heatsink would be suitable for
each pass transistor in the example
given when the unregulated voitage is
20V and each pass transistor is dissipat-
ing 33.5W.

If a large heatsink is used, such as a
heatsink with a thermal resistance of
1.1°C/W then the maximum power that
can be dissipated will be:

= 42.5W

200 — 25

505777 oW

This large heatsink would be inadequ-
ate to dissipate the heat of each pass
transistor used in the previous example
when the unregulated voltage is 30V. it
can be seen, therefore, that it is
important to ensure that the secondary
voltage of the transformer is custom-
designed to meet the requirements of
the power supply and to reduce not only
the power dissipated but also the cost of
the components comprising the power
supply.

What happens if two transistors are
connected to the same heatsink and are
sharing the load current? Figure 21
shows the equivalent circuit. The two
similar pass transistors share the load
current equally, and therefore the heat
dissipated by each transistor will be half
the power dissipated by a single pass
transistor. Therefore, with two pass
transistors dissipating the heat equally
the equivalent circuit can be regarded as
having a single transistor generating the
source of the heat.

However, the advantage of using two
transistors can be seen from the equiva-
lent circuit. The overall thermal resist-
ance of transistor junction to case and
the thermal resistance of transistor case
to heatsink (R1 and R2) are halved,
reducing the overall thermal resistance.
If the overall thermal resistance is
reduced it should be possible to
increase the heat radiated by the
heatsink.

Consider the previous examples relat-
ing to a 2N3055 pass transistor mounted
on two different heatsinks. If two 2N3055
transistors are mounted on a heatsink
with a thermal resistance of 2.1°C/W, the

power dissipated will be:
200 - 25
(1.5 + 0.5) x 0.5 + 2.1

Therefore, by mounting two similar
transistors on the same heatsink we have
increased the power radiated by the
heatsink from the previous value of 42.5
watts to 56.5 watts, an impressive
improvement. It may be cheaper to
employ an additional pass transistor like
the 2N3055 costing only 25p, rather than
increase the size of the heatsink.

In practice it is advisable to de-rate the
maximum power dissipated by a heatsink
by approximately 10%. There are pass
transistors available which are capable
of handling larger emitter currents than
the 2N3055, but with the limitations of
providing suitable heatsinks it seems
sensible to stick with the 2N3055.

The heat dissipated by a heatsink can
be increased by blowing air past it with a
fan. This effectively reduces the thermal
resistance of the heatsink to atmos-
phere, R4, but its actual value will be
determined by the volume of air moving
past the heatsink in a given time. Also
bear in mind that a transistor with a
junction temperature approaching 200°C
will raise the heatsink to a temperature
in excess of 100°C. ’

Metering

Having got this far in designing and
building a power supply it is worth
considering the provision of meters to
read the load current, and if the power
supply has been designed to provide a
variable regulated output voltage, then
metering of the terminal voltage

= 56.5W
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R1

2 transistor
junctions

AN

R1’

Thermal resistance of
1st pass transistor and mount

R2

R3 + R4 '

m

Atmosphere

R2/
Thermal resistance of
2nd pass transistor and mount
Flg 21 Resistance to heat flow between 2 similar transistors
mounted on same heatsink and atmosphere

A
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Fig 22 Ammeter with multiplier
used as a voltmeter

becomes essential. if you examine your
junk box you may find an assortment of
meters of different sizes and shapes. If
not, there are plenty to be found on the
trade stalls of your local mobile rally.

An ammeter may be used as a
voltmeter by connecting a resistor in
series with the instrument. The value of
resistance will limit the magnitude of
current flowing through the instrument
and hence controls the range of the
voltmeter.

Figure 22 shows the resistor in series
with the instrument. The voltage to be
measured is presented across the termi-

nals A and B, and the current required to
operate the instrument passes through
both the instrument and series resist-
ance, referred to as the multiplier. The
maximum value of the current will move
the meter needie clockwise until it reads
a maximum value on the meter scale.
This is called full scale deflection,
abbreviated to fsd.

The maximum voltage across the
terminals AB will be equal to the voitage
drop across the multiplier and meter
resistance, ie E = Ix(R+r). If the values of
r and | are known, the value of R can be
determined for the value of E to give fsd

of the meter. From manipulating the
above formula the value of the multiplier
isgivenby R = (E<xl) —r.

In my junk box | found a meter which
has a full scale reading of 100pzA and an
internal resistance of 30kQ2. The value of
the internal resistance was printed on
the bottom right-hand side of the scale
plate of the meter. It was my intention to
convert the meter to read a maximum of
30 volts. Applying the formula:

R = (30 + 100pA) — 30k
= 300k - 30k
= 270k
Next month: more metering minutiae!

ORYX — market leaders in soldering irons and acces-
sories introduce the revolutionary PORTASOL. This new
approach to catalylic soldering iron technology is truly

Now from W3 -PORTASOL
Portable Gas Soldering Iron

pocket portable (173 mm) and independent of any
external energy source. PORTASOL is powered by
ordinary cigarette fuel and one filling lasts for 60 minutes

continuous use.

Small, Iig“hi and can
be carried in the top
pocket.

.waered b ordinary
cigarette lighter fuel.

" Flint ignition system
built into the cap.

60 Watt.

handy present. .

anytime anywhere.
* No problem with statics.

ONLY
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* Portasol makes an ideal and # Adjustable temperature for
sensitive components.

* Immediately available for use « Portasol meets all safety
standards.

ans VsA

1 /95 7

Adjustable temperature
equivaient to electric
soldering irons 10 to

Ease of soldering for
engineers, hobbyists,
repair men etc.

mamm [RANS CASHATANY  FREEPOST (DEPT REW)
LONDON N13 6BR

POST OFFICE. CREDIT
ACCOUNT NO 530 1556

USE OUR EASYORDER SYSTEM NOW

PRICE INCLS. VAT. P +P

ORDER BY FREEPOST ~ SEND CHEQUEORPO. NO QUIBBLE MONEY
NO STAMP NECESSARY PAYABLE TO: BACK%UARANTEE &
ALL ENQUIRIES,C.0.D o =
ACCESS, VISA & AMEXP goods returned within
PLEASE PHONE J E M MARKETING days in good condition.
01889 1415 180 PRINCES AVENUE

OPEN MON - SAT
10AM - 5PM
24hr ANS/PHONE

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 23



Compiled by Arthur C Gee G2UK

One does not often meet radio
amateurs who have had personal
experience of lightning strikes, but all
the same the possibility of such an event,
particularly at this time of the year, does
seem to lurk in the minds of many
amateurs (especially those who have
large well exposed aerial systems).
Portable installations and repeaters
which are usually iocated on high, open
sites are of course at high risk.

The incidence of thunderstorms varies
widely over this country. A good map
showing such incidenceistobe foundon
page 1042 in the December 1982 issue of
Radio Communications, from which it
appears that the northern and central
parts of Scotland have the lowest—under
three days a year upon which thunder-
storms appeared ~ and that part of East
Anglia in whichyour scribe lives (around
Lowestoft) the highest — 18 to 21 days.

Thunderstorms in this country fall into
two basic categories, which are pro-
duced in quite different ways. Both are
produced by very turbulent air, which
collects electrical charges from frictio-
nal contacts within the air itself and
particularly with any water vapour it may
contain. These charges distribute them-
selves throughout the storm centre so
that the top of the storm becomes

Pic taken at Oulton Broad by Mr IG Sampson

positively charged with respect to its
base.

The first of the two types of thunder-
storm comes from a frontal storm, due to
cooler air on a cold front driving warm
surface air upward. This is quite aviolent
process, often giving the meteorological
phenomenon known as a ‘line squall’ -
well-known to yachtsmen. This can
produce a severe but short-lived electri-
cal storm.

The more familiar thunderstorm is the
one which appears late on a summer’s
afternoon and seems to hang around for
hours, thunder rumbling away on and off
in the distance. These summer thunder-
storms are again due to rising warm air,
but this time not assisted by the
approach of cooler air.

These storms are caused by summer
heat over warm, moist ground creating
thermals. They rise many thousands of
feetand lift great quantities of water with
them in the form of water vapour. This
condenses as it rises and cools into
massive clouds - thunder-clouds, or
more  scientifically cumulo-nimbus
clouds. There is not the wind around as
there is with the first type of thunder-
storm, so that the thermal columns
become concentrated and these storms
tend to hang around for longer than the

first type.

It is not easy to quantify the compo-
nents of a lightning strike but some
figures have been produced based on
fairly scientific measurement and
observation. The average peak current
for a cloud to ground strike is said to be
about 25kA, although some strikes are
thought to peak at over 270kA!

Quite apart from thunderstorms there
is always a space charge between the
ground and the atmosphere, with the
ground being negatively charged with
respect to the air above it. On a warm
summer day this charge is around 100
volts per metre.

When one comes to consider possible
protection against lightning a number of
alternatives are available. G R Jessop’s
article referred to above deals with this
topic extensively by describing numer-
ous protective devices. Another
approach is suggested in an excellent
article by A Martindale G3MYA in the
January 1984 issue of Radio Communica-
tions. This article is a most informative
one, to which the writer is indebted for
much of the information here. G3MYA
suggests installing asingle metai mast to
stand in the middie of one's property,
about 15 feet higher than any other part
of one's aerials. The base of this mast
must be connected to a good ground
earth system. This should provide a cone
of protection for all equipment within a
radius of 60 feet or so. As G3MYA points
out, this mast has the added advantage
that it can also be used as an antenna for
low angle radiation on the HF bands!

Oscar 10 news schedule
The data for the above is as follows:

In August, there will be no transmis-
sion. In September there will be no
transmissions on the 1st and the 8th. On
the 15th, the figures are 0030GMT, 8
degrees elevation and 233 degrees
azimuth. On the 22nd they are 1730, 27
and 152. There will be no transmission on
September 29th. L

The absence of broadcasts in August
and in the beginning of Septemberisdue
to several factors. First of all the apogee
of the satellite’s orbit will have moved
well into the southern hemisphere, thus
reducing the access times in the UK.
Then from about August 5th to Septem-
ber 2nd, the satellite will be eclipsed asit
passes through the Earth’s shadow.
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This will result in low battery voltages,
so extended use of the satellite such as
occurs during a news bulletin transmis-
sion is not advisable. And then again the
satellite’s attitude will have to be
adjusted so that the solar panels canbe
orientated to.get maximum illumination.
This will result in the aerials pointing in
an unfavourable direction, so that during
this period signals from Oscar 10 are
likely to be very poor.

Conditions on Oscar 10 have been
pretty poor of late due to the above
factors, which has brought the satellite
‘gang’ back onto the Russian satellites.
Conditions for these have been partic-
ularly good with the result that activityon
them has picked up substantially. There
have been plenty of stations to work at
very good signal strengths.

By the timeyou read thisthere maybe a
new Russian satellite in orbit. This will be
of the ISKRA type, ie a small low orbit
satellite to be launched by hand from a
Salyut manned spacecraft. Rumours are
high at the time of writing that such a
satellite is due to be launched ‘shortly’. It
is thought that it may have a 10/15 metre
transponder aboard. At the time of the
launch of the last ISKRA satellite the
Russians announced that they proposed
launching a series of such satellites.

Oscar 10 has had its apogee over the
southern hemisphere for some time now,
giving very short periods of workability in
this part of the world, and usually at very
unsocial hours. Its operating schedule
has been adjusted throughout the past
month, so that the least possible strain
was puton the satellite during its eclipse
period. One danger was that of the
batteries actually freezing up during the
long eclipse period. Oscar 10 was two
years old on 16 June last.

RS8 has been showing ‘end of life’
symptoms. It has not been responding to
commands correctly and there have

. been intermittent function failures and

periods of anomalous telemetry. RS8 was
launched on 17 December 1981, along
with RS3, 4, 5, 6 and 7. RS5 and 7 are the
only ones of this launch now functioning.

The solar cycle

Despite some recent increase in solar
activity it should not be thought that the
sunspot minimum has been passed and
that improved conditions will henceforth
be on the ‘up-and-up’! A stage in the
sunspot cycle has now been reached
when old cycle spots which appear at low
solar latitudes and new cycle spots
which appear at higher solar latitudes
can exist together. Even so, there will

continue to be periods when no sunspots
at all will be apparent.

The official forecast of sunspot num-
bers for the next six months suggests a
continuing decline, with a figure as low
as only six predicted for October. Many
professional experts are predicting a
lengthy period still to come at very low
levels of activity. They are expecting the
nextcycletobe of alower level of activity
than average, so HF band conditions
during the whole of the next sunspot
cycle may be very disappointing indeed.
Soitlooks asthough the ‘DX chasers’ will
have to rely on satellites!

Americans on 24MHz

USA amateurs were authorised to use
24MHz from June last. This should help
to increase activity on this band, which
British amateurs have been permitted to
use since October 1982,

BARTG news bulietins
BARTG wishes to remind RTTY enthu-
siasts that news bulletins take place on

-Sunday mornings on 80, 20 and 2 metres,

using their callsign GB2ATG. Details of
these transmissions can be had from
John GW6MOK, BARTG, PO Box 3,
Llandeilo SA19 6EY who can also be
phoned on: (0558) 822286.

USErs.

* Bus expansion connector
* CMOS battery back-up

* Counter-timer chip

* 4 MHz. Z80A

OPTIONS:

* DISC INTERFACE card

The Archer 780 SBC

The SDS ARCHER — The Z80 based single board
computer chosen by professionals and OEM

* High quality double sided plated through PCB
* 4 Bytewide memory sockets — upto 64k

* Power-fail and watchdog timer circuits

* 2 Serial ports with full flow control

* 4 Parallel ports with handshaking

* SDS BASIC with ROMable autostarting user code
* The powerful 8k byte SDS DEBUG MONITOR
* On board 120/ 240 volt MAINS POWER SUPPLY
* Attractive INSTRUMENT CASE — see photo.
* 64k / 128k byte DYNAMIC RAM card
* 4 socket RAM — ROM EXPANSION card * NEW *

* NEW %

* NEW »

Sherwood Datadystems Lid

Sherwood House, The Avenue, Farnham Common. Slough SL2 3JX.Tel. 02814-5067
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hen mounting components on the
printed circuit board, take care to
observe the polarity of the electrolytic
capacitors and the diode. Fit wire links
where indicated and fit two IC sockets.
Construct the aluminium bracket as per
Figure 4 and fit two BNC sockets for
video in/out and two phono sockets for
audio in/out. This bracket is fitted to the
PCB using three M3 nuts and boits. Other
types of sockets may be fitted depending
on requirements.
Connections to the main board of the
television are located along the rear
edge of the interface board. Twelve

Bond up

7-8 28 28 78

All dimensions sre in mitlimetres

single cables, preferably of different
colours for ease of identification, should
be fitted using multistrand 16/0.2mm or
similar. They should initially be cut to
about 24 inches long and trimmed
accordingly when connected to the main
board. It is advisable to tie the cables
together into a neat wiring loom.

To fit the interface, first release the
main printed board from the receiver by
undoing the self-tapping screw holding
the control panel to the cabinet front.
The board will then stide back and can be
worked on. Two different types of printed
board have been used during production
of the TX90. The modification can be
fitted to either version; however, con-
nection details are not the same for each
type. This means that the board must be
identified correctly from the outset.

The original board is coded PC1130and
the number is printed on the copper side
of the main board. If the receiver is of
more recent manufacture it will be fitted
with board type PC1140. Carry out the
simple modifications by following the
appropriate instructions relating to your
main board.

Flg 4 Details of mounting bracket for infout sockets

Top of PCB

Fig 8 Tuner modification PC1130 PCB

{]

Volume
control

Rear edge
Tx90 PCB

IN THE FINAL
PART OF HIS
ARTICLE
ALAN WARNE
G4EZO DESCRIBES
THE ACTUAL
CONSTRUCTION
OF THIS PROJECT
FOR THE
FERGUSON TX90

PC1130 conversion

1. Interchange C129 68n with R130 820R
(hole spacing is the same). This
modification undates the sync circuit
in line with the PC1140.

2. Cut the track to pin 8 of the tuner,
Figure 5 (breaks the dc supply).

3. Remove C174 470n (located near the
rear edge of the PCB).

4. Remove the wire link marked LK142
(located below 1C103).

5. Remove the wire link marked LK102
(located above the volume control).
6. Remove R114 10K and replace with a
wire link (located behind the volume

control).

7. Cut the copper track around the top
and middle connections of the volume
control to isolate the connections,
Figure 6.

PC1140 conversion

1. Remove the wire link marked LK110
(top of board above tuner).

2. Remove the wire link marked LK133
(below tuner).

3.Remove C174 470n (located in the
audio stage, near the rear edge of the

Cut track to

[/ isolate top and centre
connections of volume
control

Remove R114
and fit wire link
in its place

Front edge of
Tx90 board

Fig 6 Volume control mod PC 1130 (print side)

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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PCB).

4. Remove R158 270R (below 1C103).

5. Remove R114 10K (located behind the
volume control).

Note: R31 470R should be fitted in line
with the cable marked L106/R126. The
preferred way is to mount the resistor
vertically into the interface board using
the hole marked L106/R126 then solder
the interconnecting lead to the top of it.

Now slide the new interface board into
the ready-made plastic guides in the
centre of the cabinet base. Route the
wiring loom from this board along the
cabinet base and then upwards to the top
of the main receiver PCB, and come over
the top near the volume control onto the
copper track side, fanning out the leads
to the appropriate connection points
shown in Figure 7.

The photograph of the TX90 PCB shows
the method involved, but has been
exaggerated to easily identify the con-
nections. Keeping the wiring loom close
to the front of the cabinet will prevent
any stray pick-up from the line output
transformer.

Refit the main board into the cabinet,
making sure the wiring loom sits neatly

Reslstors (all YaW carbon)
RV1 skeleton preset 2K2
(RS part no 184-984)
R7 47R
R9 68R
R20 75R
R21 82R
R4, R17, R24 120R
R15 330R
R2, R31 470R
R16 560R
R25 1K
R12 2K2
R11, R13, R19, R30 5K6
R1, R14, R18, R28 10K
R3, R6 33K
R10, R27 47K
R22 56K
R8, R23, R26 100K
RS 270K
R29 330K
ors
C1 0.47uF provision made on
PCB for vertical or
horizontal mounting
C7,Cs8 1uF 16V tantalum bead
C2,C3,C4,C5 10uF 16V tantalum bead
) 470uF 16V working
(RS part no 104 4399)
Semicorductors
Tr1.2,3,4,6,7,8,9 BC107 or BC108
Tr5,10 BC477 or BC478
D1 1N4148 or 1IN916
1C1,1C2 MC14066 or 4066 CMOS switch
Miscellaneocus
1 Printed circuitboard
2 14-pin IC holders
2 BNC sockets
2 Phono sockets
1 Aluminium bracket for phono and BNC sockets
5 3mm nuts
3 3mmscrews, 6mm long
2 3mm screws, 12mm long
A printed circuit board is available at £6.00,
including postage and packing, or the complete
kit of parts at £25.00, including postage and
packing. Cheques should be made payableto A S
Warne and sent to 113 Queens Road, Vicars Cross,
Chester, Cheshire CH3 SHF

above the volume control. Drill two holes
of 3.2mm diameter in the cabinet base
which line up with the two 3mm holes on
the front edge of the interface board. Fit
3mm nuts and bolts to secure the board.

In order to test the unit, switch on the
receiver, select anormal TV channel and
check that the volume control operates
normally. Select button 8 and apply a
video and sound signal to the input
sockets. Connect another monitor or an
oscilloscope to the video and sound
output sockets and make sure that
external inputs are routed to the output
sockets when in monitor mode. When
switching over to normal TV these
signals should now appear at the output
sockets. RV1 should be set for the audio
line level required, and is normally set
about half-way. Cut ahole in the receiver
rear to line up with the sockets, and the
modification is complete.

Conclusion

The prototype monitor has operated
reliably for over six months, and has
been used with the BBC and Commodore
64 computers. It has also been used for
amateur television to record off-air
signals and to display camera outputs,
giving good results.

It should be noted that this conversion

| |

Breave  mnsion

L ocemm we

Changs nver €128/M130

21 ehawn sly when
Convarting » PE1130

w130
pren)

Flg 7 TX90 main board

cannot be used with TX90 televisions
using remote control.

A servicemanual for the television may
be purchased from Thorn EMI, Ferguson
Service Division, Lea Valley Trading
Estate, Angel Road, London N18.

TX30AV

PCB foil pattern
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LOOK OUT FOR THESE TWO MEN

CROUURVE

REPRESENTING ngULgS LWD

AT MOBILE RALLIES THROUGHOUT THE YEAR.

ORDER NOW TO AVOID DISAPPOINTMENT.
FOR DETAILS AND AVAILABILITY

PHONE: 0403-730767

-
4B
3

SUPER COLOUR/GRAPHICS Card

(4 layer) 64K Display Memory - TTL

mono spec:

640 X 350 b/w with 2 pages 640 X 350

single colour 16 intensities 80 col X

25 rows with 32 pages.

COLOUR/GRAPHICS

specifications:

640 X 400 mono with 2 pages

640 X 200 16 colour 2 pages

640 x 400 16 colour

TEXT 40col X 50 row

40col X 50 row with 32 pages mono

PC, PC-XT, PC-AT COMPATIBLE
£399

MONOCHROME GRAPHIC CARD

VERSION I 720 X 348 graphic

display, 2K static RAM buffer

eliminates scroll flicker single

paraliel port standard ................ £229

TRANS-NET NETWORKING

HUW MICK
MAINBOARD B-103 4-Layer PC/XT MULTI 1/0 CARD - & WAY!! 384K MULTIFUNCTION PC/XT CASE
£295 Dual floppy controller interface o] s
MEGA Mainboard PC/XT....... s Asynchronous RS232 serial comms CARD SIX WAY! :aisr:;:ed lid
SUPER Mainboard PC/XT ......... port ® 64K to 384K RAM Memory ® includes hardware
256K M/FUNCT 1 par, 1 ser, cl/cal, Paralle! printer port, games adapter ® RS232C Serial Port ) £99.00
oK £169 Clock/Cal with battery backup... £249 g Ft?teal TgmekClock/Calendar with -
384K M/FUNCT 6-WAY (SEE ILL), attery Backup PC to XT ERS
OK ....£289 EPROM WRITER CARD up to 128K ©® RAMDISK & PSPOOL Software to CONV ION
512K RAM EXPAND (2 DIP SWITCH), £178 | ® Optional games port KITS
OK £95 MODEM CARD V21/v23 CCITT AA/ Built & Tested £289.00 FOR IBM AND
PARALLEL Printer Card .............. £39 AD £169
PARALLEL with 64K buffer (OK) FLOPPY DRIVE CONTROLLER (4 COMPATIBLES
_ £109 | DRIVES) £78 4-LAYER PC/XT @ NEW FAST CONTROLLER!!

MONOCHROME  (text) display | TEAC FD-55B half ht 320K floppy dr MAINBOARD WESTERN DIGITAL 1002 SWX-2
card £119 £178 SEGATE ST-506 STANDARD

RS232 SERIAL I/Face, 1port 50- | @ 64Kto1MB ON BOARD £249.00
COLOUR/GRAPHICS Card (2 layer) 9600 c49 | @8 Fully Compatibie Slots ® 10 MEGABYTE MR-521 S%"
640 X 200 b/w + light pen I/F text: 80 | SERIAL Async RS232C, 2port 50- | Built & Tested £2958.00 WINCHESTER HARD DRIVE, 2-
X 25 & 40 X 25 will drive TTL | 9600 £69 HEADS, AVERAGE ACCESS 85ms
MONO/COMPOSITE MONO | GAMES ADAPTER........ccoon...n. £39 £399.00
COMPOSITE COLOUR/RGB | AD/DA 12bit 16ch-A/D, 1ch/D/A RAM CHIP SALE!! ® 20 MEGABYTE MR522 5"
MORILOTS wovvc oo £149 £1 ©4164 64K DRAMS 150ns.......... £1.99 | WINCHESTER HARD DRIVE, 4

(upgrade PC/XT and compatibles)

@ 41256 2566K RAMS 150ns ...... £5.99
each

(upgrade OLIVETTI M24, COMPAQ
DESKPRO etc)

HEADS, AVERAGE ACCESS 85ms
£579.00
® HARD DRIVE CABLE SET..£28.00
® UP-GRADE 130WATT POWER
SUPPLY ..o £149.00

BOARD £450
NetMAIL Software

Net SPOOL Software.....

Net DISK Server Softwar

Net DMS Data Management
Software ... £178

NEY BOOT ROM for floppyless
£80

ops
NET STARTERKIT...cc.ocovnniierennn £078

DX45 lockable 100pc DISKETTE

BOX £17
DX50 lockable 50pc DISKETTE
BOX....... £15

{NOTE: We can supply most of the
above as UNPOPULATED boards for
constructors.)

Prices exclude VAT and DELIVERY
— for terms see our other advertisements.

[TI—[}IIFISH (0342) 313427 / 24631 tix: 957547

Business Systems Ltd, 56 Maple Drive, East Grinstead,
W Sussex RH19 3UR, UK

Sensitivity <50mV at 1GHz
Setability 0.5ppm

High Accuracy
3 Gate Times

* % % % %

METEOR 100 (100MHz)
METEOR 600 (600MHz)
'METEOR 1000 (1GHz)

Designed and

N
7

Britain

28

Measuring typically 2Hz — 1.2GHz *

PRICES (Inc. adaptor/charger, P & P and VAT)
£117.30
£148.35
£204.70

Manufactured in

FREQUENCY COUNTERS

The brand new Meteor series of 8-digit Frequency‘ Counters offer the lowest cost professional performance available anywhere.

Low Pass Filter

% Battery or Mains

% Factory Calibrated

* 1-Year Guarantee

* 0.5 easy to read LED Dis|
NOW AVAILABLE

WITH
T.C.X.0. OPTION

Black¥Star

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST
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ustrated colour brochure with technical specification and prices available on request.
BLACK STAR LTD, 4 Stephenson Road, St.lves,
Huntingdon, Cambs. PE17 4WJ, England.

Tel: (0420) 62440 Telex:
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VIDEO CONVERSION

ov 12v + c4
iciozPz  C7 +lcl c8 o, | Mo I RS ov
LI06/RI26 R3 .
n LT TR7 .
BASETRIOI & — AUDIO, IN
TUNERPINS TR8 VR.
AV/SW cl ov
K3 — TR
o’ .
R —— | RI
R] —— R26 - RS
i TRZQ RS —— k2
Lk4 I€2 R2 R28
Rl : R :
- - RIO R29
IC102P24 JALL 40 TRI0 R2! OV
CENTRE V/C g R30 o+ —
C174 z Q €2 4 g VIDEO O
. ~ TR3 RIS -
e Ri2 o
. RO L N Ri4_ R, .5 VIDEO IP
o R RI6 __+ — X
*y -= 2 TR O X
. T |R20
" g £
Details of wiring to TX90 main board L
Component overlay
TRANSISTORS : ECI d hld L . Cl
BC107/8/9 ~12p BC184L —10p BFY50,51,52 -20p
BC147/8/9 -10p BC212,212L -10p BFX88 ~15p ELE“({:/(—?;OS[\ICI:ClS SEerz’/]ll(t:eES
BC157/8/9 -10p BC327,337,337L - 12p BSX19 -12p
BC547/8/9 -8p BD135,136 -25p BSX20 -15p
BC557/8/9 -8p BD137,138,13¢ -25p 2N2926 -7p Design and development
BC182L -10p BF1957 -12p  2N3055 -50p
BC183 -10p BCY70 —-15p TIP31A32A -30p

SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS)
0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16
2.2/35,4.7/25,10/6 - 15P 4.7/35,6.8/16
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, 100/25
100/50 - 12p, 100/100 — 14p. 220/16 - 8p. 220/25, 220/50 ...
470/16, 470/25 - 11p. 470/35 - 12p. 470/40 - 15p. 1000/16
1000/35 - 22p. 1000/40 - 35p. 2200/10 - 8p. 2200/25
Carbon Film resistors YaW 5% E24 series 0.51R to 10MO...............
100 off per value — 75p, even hundreds per value totalling 1000 ..

* PCB design and layout

* Conventional PCB prototyping
* Graphics

* Manufacturing

28 Shenfield Crescent, Shenfield, Essex CM15 8BN

Metal Film resistors YaW 10R to 1MO 5% E12 series — 2p, 1% E24 series...
Mixed metal/carbon film resistors W E12 series 1RO to 10Mo .........
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 1OMO ...

Enquiries ® (0277) 216433

Miniature polyester capacitors 250V working for vertical mounting

01,015, 022, 033, 047, 068 4p. 015, 022 6p. 0.33 & 0.47
Mylar (polyester) capacitors 100V working E12 series vertical mounting

High speed pc drills 0.8,1.0,1.3, 1.5, 2.0mm - 25p. Machines 12V dc.....
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs ...
Nicads AA - 80p. HP11-£2.00. HP3 - £4.20 Universal charger
Glass reed switches with single pole make contacts - 8p. Magnets..
All prices are inclusive of VAT. Postage 20p (free over £5). Lists F

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

Return posting

1000p to 8200p - 3p.01 to 068 mfd—4p. 0.15p. 0.12 & 0.15 6p (
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf 2p ' 1999 DlGlTAL LCD MULT|ME"ER
Subminiature ceramic plate capacitors 100V wkg vertical mounting. ¢ | L=y RELIABLE STABLE ACCURATE
E12 serles. . ‘ RUGGED & EASY TO HANDLE £29.95
2% 1.8 pfto 47 pf~3p. 2% 56 pf to 330 pf—4p. 10% 390p ~ 4700p.................... p ,M;, B31.DIGITE13 RANGE
Polystyrene capacitors 83V working E12 series long axial wires oFULL AUTO ZERO POLARITY «OVERANGE

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf - 4p. 12,000 pf... .....5p ] M | INDICATIONsOVERLOAD PROTECTION ON ALL RANGES e TEST
Light dependant resistors NORP12 ...65p ’ =6 i.ﬂns,uﬂmv SPARE FUSE & INSTRUCTIONS MANUALSDCV-
?5’/‘2’? E? 'if'él gmg‘,/ A 1N4006 6 /3A 1N5404 14p. 115/15mA OA91 6 - PSS s iSO L

MANINACSS 2n2B00/TMINA000 6 pR400 D P UNIVERSAL MICAD BATTERY CHARGER ~ for PP3, AA, C & D cells. Ch to4

100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A S1M15p. 100/1A bridge.... 25p ; Ak L sl cells. Charges up to
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OAS0 6p. 30/15A OA37 . 8p o e L e e o oL e A T
Eesngr d;%dESE ésg:igséVS to I\!{S\{IAOO;ZWE;Bp. 1watt i S .1§p -

ED's mm Red 10. Green, Yellow 12p. Grommets 3mm-2p, 5mm. ..2p NICA equi
20mm fuses 100m A to 5A. Q/blow 5p. A surge 6p. Holders pc or chassis... 5 AAHET, DS pKKota/e1:80/0nPksE8 (ExiaquipTESTED/RIGUARANTEED)

BUTTON BATTERIES iongilife 1.5V for watches, calculators, cameras, lighters etc. 4
types any mix £1.80. AG13 11.58 x 5.4mm, AG10 11.58 x 3Imm_ AG12 11.58 x 4.2mm, AG3
7.87 x 3.6mm or any 8 for £2.80

Goods normaily sent by return post
Please add 80p P&P
CROYDON DISCOUNT ELECTRONICS
40 LOWER ADDISCOMBE ROAD, CROYDON CRO0 6AA 01-688 2950
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MICROWAVE MODULES o

- )

Microwave Modules Ltd. Is a full time professional organisation, established over 18 years ago in 1989, and currently empioys over 30 full time, on site staff based
in our two modern, purpose built factories. In addition, a simitar number of ‘Outworkers' are involved in assembly and mechanical operations.

OUR EXTENSIVE RANGE. ..

Our product range now exceeds 80 individual Rems in total and is the widest range available from any one manufacturing company. Our technical resources have
enabled us to not only become the largest and most succeestul designer and manufcturer of R F Products, such as Linear and transverters, but aiso
designers and manufacturers of innovative microprocessor and digital products such as The Morsetalker, MMSI, and the RTTY to TV decoder, MM2001.

ALL BRITISH . ..

Every product in our range is designed and manufactured in the UK by our own employees, and wherever possible British Components are utilised.

GUARANTEED . . .

All Microwave Modules Products are Fully Guaranteed for 12 months. This includes all semi-conductors and PA Transistors. We have buiit our reputation around
our customer service and back-up and it is second to one.

OUR RANGE OF LINEAR AMPLIFIERS . ..

it

i
i

))i

MML144/80-8 MML144/100-L8
nNeUT ouTPUT MODES OF Pro Ampiifier POWER AF e
PRODUCT POWER POWER OPERATION QAN L REQUIREMENTS vox PRICE INC VAT
MML144/30-LS 1 or 3W 30w §SB, 13.8V @ 4A \ £82.90 (p&p £3.50)
MML144/50-S 10W 50W FM, 138V @ 6A \ £92.00 (p&p £3.50)
MML144/100-8 10W 100W AM, 12dB <1.8d8 13.8V @ 12A v £149.95 (p&p £4.00)
MML144/100-HS 25W 100W CwW, 13.8V @ 12A \ £149.95 (p&p £4.00)
MML144/100-LS for 3W 100W 13.8V @ 14A v £169.95 (p&p £4.00)
MML144/200-S 3, 10 or 26W 200W 13.8V @ 30A v £299.00 (p&p £5.25)

INPUT ouTPUT MODES OF PRE AMPLIMER POWER e

PRODUCT POWER POWER OPERATION QAN ™ REQUIRIDSENTS vox PRICE Inc VAT
MML432/30-L 10r 3W oW SSB, 12dB 2dB 138V @ 6A v £145.00 (p&p £4.00)
MML432/50 10w 50w i:"v 1248 248 138V @ 8A v £129.95 (p&p £4.00)
MML432/100 10w 100W cw, - = 138V @ 20A v £299.00 (p&p £5.25)

*THE RF VOX CAN BE OVERRIDDEN AND HARDWIRED.

CONNECTORS. ..

144MHz Products — Our standard connector on these products is SO239. We use a high quality PTFE socket of superior quality, but we are able to supply the choice
of BNC or ‘N’ type at no extra charge. Please specify
432 MHz Products — The MML 432/30-L's fitted with BNC connectors, ‘N’ type available, please specify. The MML432/50 and MML432/100 both have BNC input
sockets and ‘N’ type output sockets. If this is not to your preference please specify when ordering.

DATA SHEETS ...

A full printed data sheet is available on each product, and is free on request.

CATALOGUE...

A copy of our latest catalogue can be obtained free of charge on request.

AVAILABILITY ...

Our products are normally available from stock, either direct from ourseives or any of our 75 UK outlets.

MICROWAVE MODULES (RE)

HOURS:
BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND MONDAY-FRIDAY
Telephone: 051-523 4011. Telex. 628608 MICRO G 9-12.30, 1-5.00
CALLERS AE WELCOME, PLEASE TELEPHONE FIRST E&O.E. ‘
please mention RADIO & ELECTRONICS WORLD when replying to any advertisement SEPTEMBER 1985



AIR SPACED COILS

W G Borland G8ENXM gives some instruction in induction

=0
>0

<

Flg 1 Layout of the perspex

t one time it was possible to

purchase coil stock in various dia-
meters and turns per inch for use in
ATUs, pi-net circuits, etc. Unfortunately
this is no longer the case. However, it is
comparatively simple for one to make an
air spaced coil. As it is easier to describe
the construction of a particular coil, this
article will show how to constructa2inch
diameter coil with 15 turns at 5 turns per
inch, and then describe how the para-
meters can be changed. The wire used is
16swg, which will give a rigid coil and yet
not be too thick or difficult to wind.

Facts and figures

The length of the winding will be 3
inches, allowing '2in at each end for
terminations and mounting. Obtain a Yain
thick piece of perspex 4inlong and 2.25in
wide. Draw two lines, one "&in in from
each edge, ie 2in apart. Along one line
mark one point Ysinin fromoneendand a
second point Yin from the first one, as
shown by ‘A’ and ‘B’ in Figure 1. Then
mark out a further 15 points at 0.2in
centres, the last one being shown as ‘C’,
then a final point ‘D’ Ysin from ‘C’. This
last point should be Y4in in from the end.

Along the second line mark off 15
points at 0.2in centres commencing 0.6in
from one end. The last point should be
0.6in from the other end. These points
should all be opposite the centres of the
spaces between the points marked on
the first edge.

As it is sometimes difficult to make
marks on perspex, an alternative is to
draw it out on a piece of paper (tenth-
inch graph paper is ideal), temporarily
stick it on the perspex, and using a sharp
pointed instrument mark the perspex
through the paper.

Drill %asin holes through each of the
marked points. Using an Abratension file
in a hacksaw frame, cut slots from the
edge of the perspex into the holes, with

//m Perspex _1*/_ J
el \XW ) t
7
e ———
- %

the exception of the first two and the last
two along the first edge, ie points ‘A’, ‘B’,
‘C’, and ‘D’ in Figure 1. The perspex is
now ready.

Obtain four pieces of 25mm nominal
(22mm actual) quadrant fillet at least the
length of the perspex, and also four
pieces of 6mm thick timber of a height
such that two pieces on top of each other
are the same height as the quadrant
fillet, ie 22mm. Arrange them on the
perspex as shown in Figure 2. They can
be kept in position by one or two pieces
of masking tape. If the perspex is not
quite %sin thick, then pack it up with
cardboard.

As this is a 2 inch diameter coil, allow
6.5 inches of 16swg wire per turn and a
couple of feet for terminations, etc. In
this case it would require about 12 feet.

The wire must be straightened. One
method is to clamp one end in a vice or
otherwise fix it to some immovable
object. Then sandwich the wire between
two pieces of hardwood, and holding
them together as tightly as possible
(horizontally) walk away from the fixed
end keeping a strain on the wire. Repeat
the process with the hardwood held
vertically. This should remove all kinks
and twists in the wire.

The wind up

Towind the coil refer to Figure 1. Leave
one end of the wire still clamped or fixed.
Push the free end of the wire through
hole ‘A’ and then back through hole ‘B’,
leaving enough for terminations. Keep
the wire under tension by pulling against
the fixed end. Turn the former with the
fillets on it and walk towards the fixed
end, guiding the wire into the siots and
making sure it goes all the way in, not
forgetting to remove any masking tape
used as the wire reaches it. Finally, feed
the wire through hole ‘C’ and back again
through hole ‘D’.

Fig 2 Arrangement of the temporary former

For removing the temporary former
refer to Figure 2. First of all push the
piece marked ‘W’ out through the end.
Then ease down piece ‘X' clear of the
wire and push it out through the end. The
two pieces of quadrant fillet marked ‘Q1’
and ‘Q2" should now be loose enough to
push out without disturbing the wire,
together with any packing. Then deal
with ‘Y’, ‘Z', ‘Q3’ and ‘Q4’ in a similar
manner, and in that order.

Finally, fill all the slots with glue such
as UHU, Evo-Stick, Bostic 1, etc and leave
to dry for 24 hours. The result will be a
rigid firm coil which will withstand fairly
rough treatment.

Variations

For coils of different diameters the
quadrantfillet can be changed. However,
a2inch diameter coil is a useful size and
the fillets can be used time and again.

When the turns perinch required are 4,
5,8 0r 10, an ordinary ruler can be used to
mark out the points. Since metrification
and the disappearance of the Armstrong
scale, 6 turns per inch can present a
problem. However, if the points are
marked out at 4mm spacing, this will give
6.35 turns per inch which makes little
difference. Indeed, a coil of 19 turns only
showed an error of 4%2%. Of course one
could reduce it by Y2 a turn, but bearing
in mind normal circuit tolerances it does
not seem worthwhile. But do remember
that the points along one edge must be
opposite the spaces between the points
along the other edge.

To be continued . . .

As suggested at the beginning of this
brief article, coils wound using this
technique can be used in ATUs. The
author has constructed just such a unit,
details of which will be featured in a
forthcoming issue of R&EW. Watch this
space!
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L, GENERAL COVERAGE
RECEIVER KIT

This is a kit designed as an introduction to the hobby of Radio and
Shortwave Listening with beginners in mind. It comes complete with 20
page A4 size construction notes and diagrams. Coverage 1 to 30Mhz. No
test equipment required for alignment. The pleasure does not end with the
building as many hours of enjoyment lie ahead using it afterwards. Ideal for
those who want to learn the basics of Radio and want something of real use
when completed. An ideal way to enter the world of Short Wave Listeners
(SWLs) and tune in to the WORLD! NEW YORK Weather . . . ANKARA . ..
Hiegal sidebanders on 6.5Mhz ... Hams . .. Ship to Shore ... and according
to one of our customers . . . ZK2RS Nive Island, Pacific Ocean ... Antenna
advice given . ..

Model FCR 130 Receiver Kkit.,

by G Benbow G3HB. '
HOW TO PASS /oo terio: o
THE RAE, RSGB book is best

described by a list of
chapters: Whatisa
multiple-choice

examination? Tackling
the multiple-choice RAE; 8
Mathematics for the RAE; €
- -

Preparing for the RAE;
Sampie multiple-choice

Lo
.

examination papers V\{ith * 30;1 Geared analogue tuning
answers (there are nine * 3 Band switch with spare position
of these). Itis a guide for L e
the would-be RAE * Internal speaker + On/off sw.
student, who may not * A.F. Gain and Tone Control

have tackled * AM, CW, SSB

ol examinatiqns of this sort SEND FOR FULL DETAILS to:
| ST KT g | before. Price only £3.42. COMMUTECH (Devon) I.TD
RADIO AMATEURS’ 12 Edgcumbe Way, St Anns Chapel

EXAMINATION Gunnislake, Cornwall PL18 9HJ
MANUAL.
o, This book has established

radio amateurs’ itself over the years as
examination the standard textbook for

aaml memat.isnvnts | Power your radio,
iz calculator, re-chargeable

.lll batteries, computerised
robotic, model racing car,

RADSO SOCIETY OF GREAT BRITAIN

OTHER RSGB PUBLICATIONS aircraft, CB and your next
NEW! WORLD PREFIX MAP. NEW! Amateur Radio

Operating Manual 3rd €GItion ............ow.rerreereen £6.15 eXperiInent n—

NEW! Radio Data Reference Book 5th edition........ £7.98

New, Locsor Map of Western Eurapo (i g ..OUT OF THIN AIR!

1985 World Radio TV Handbook ..........ccceuueee. ..£19.81
VHF/UHF Manual............comnncnn, £10.58 Now you can stop buying batteries! SOLAR ELECTRONICS
A Guide to Amateur Radio......cecenveirvcvenienenne, £3.91 have harnessed the power of daylight so you can power
Morse Code for Radio AMateurs ... £1.64 anything requiring up to 6 volts at .470 amps (open circuit).
Test Equipment for the Radio Amateur.................... £6.41 Think of the applications. Think of the convenience. The first
. . . truly portable solar panel that you can plug straight into.
Worthwhile discounts on book prices for RSGB 230mm x 125mm x 7mm thick, complete with a 4-way adaptor
members. plug;it works in good, normal daylight - or even electriclight!

The RSGB is the national society representing all UK radio amateurs.
Meimbership is open to ali interested in the hobby, inciuding ilsteners.
The Society publishes a range of books, log books and maps for the
radio amateur. A large selection of other radio and electronics books
are also stocked, a full list is available on request. Contact the
membership services section for more information about amateur
radio, the RSGB an its publications. Aii publications sold by the RSGB
are avaliable at discounted prices to members.

RSGB Publications
Cranborne Road, Potters Bar,
Hertforshire EN6 3JW

~ Telephone for a free leaflet and introductory offer.
X Solar Electronics (Int.) Ltd., 284 Weyhill Road,
Andover, Hampshire SP10 3RA. Tel: (0264) 58822.

SCLAR

|| _.EIECTRONICS

Solar Electronics (Int) Ltd.
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DATA FILE . ..

n the last two editions of Data File we

have explained the basic operating
principies of the ubiquitous 555 timer {C,
and have taken an in-depth look at ways
of using the device in monostable puise
generator and astable squarewave
generator applications. In the present
edition of ‘The File’ we present a further
variety of useful astable circuits. We start
off, however, by showing how the IC can
be used in the ‘Schmitt Trigger’ mode.

Schmitt triggers

The 555 timer IC can be made to
function as a useful Schmitt trigger by
simply wiring its pin 2 and pin 6
‘comparator’ terminals together, as
shown in Figure 1, and applying the
external input signal directly to these
two points.

These two comparators are internally
biased via a built-in potential divider,
which biases the inverting terminal of
the upper comparator at %Vec
and the non-inverting terminal of
the lower comparator at sVec; the
comparator outputs drive the ‘R’ and ‘S’
terminals respectively of the output-
driving R-S flip-flop. Consequently, the
action of the Figure 1circuitis as follows.

When the input terminal voltage rises
above a value of 243V the IC output
switches to the low state, and then
remains in that state until the input
voltage falls below %V, at which point
the output switches high and then
remains in that state until the input rises
above 3%4Vcc again. The difference
between these two trigger levels is
called the ‘hysteresis’ value of the circuit
and has a value of 5V in this case. This
large hysteresis value makes the circuit
useful in noise/ripple-rejecting signal-
conditioning applications as indicated in
the diagram.

Sine/square converter

Figure 2 shows how the above circuit
can be modified for use as a high
performance sine/square converter that
can be used at input frequenciesup to a
maximum of about 150kHz. Here, poten-
tial divider R1-R2 biases the pin 2 and
pin 6 input terminals of the IC at a
quiescent value of %V.c (ie, midway
between the upper and lower trigger
values), and the sinewave input signal is
superimposed on this point via C1.
Squarewave output signals are taken
from pin 3 of the IC. Resistor R3 is wired
-in series with the input signal to ensure
that it is not adversely influenced by the
switching actions of the 555 IC.

Figure 3 shows how the basic Schmitt
circuit can be adapted to a dark-
activated relay-driving application by
wiring light-dependent potential divider
RV1-LDR to the input terminal of the IC.
The RV1 and LDR values are approx-
imately equal at the median switching
light level. Note that the inherently high
degree of input backlash or hysteresis of

Ray Marston presents a miscellany of astable circuits
in this penultimate part of his 555 mini-series
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Fig 1 Simple Schmitt trigger
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Fig 2 555 Schmilt sine/square converter
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Fig 4 Minimum backlash relay switch

the Schmitt is likely to make this
particular circuit useful in only very
specialised light sensing applications.

More use?

A far more useful relay-driving dark-
activated switching circuit is shown in
Figure 4. This circuit acts as a fast
comparator rather than a true Schmitt
trigger: it has the input (pin 6) of its upper
internal comparator tied permanently
high via R1, while the output of the light
sensing RV1-LDR potential divider is
applied to the input (pin 2) of the lower
comparator. The LDR can be any cad-

+12v

RV1

10K
{see text}

- D1
INGOO1

v
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o

555 l

5 1

ﬂJ770V ¢

Fig 3 Dark-activated relay switch

+12v ——0 +12V +12v
LOR m ™Y
pin2 pin2 pin2
RVt ™ w1
ov ov ov
a) b) c)

Fig 8 Alternative inputs for a) light, b) under-
lemperature and c) over-temperature activation

mium sulphide photocell that presents a
resistance in the range 470R to 10k at the
required turn-on light level.

Note that the above circuit can be
made to function as a light (rather than
dark) activated switch by simply trans-
posing the RV1 and LDR positions, as
shown in Figure 5a. Alternatively, the
circuit can be made to function as a
temperature-activated switch by using a
negative temperature coefficient ther-
mistor in place of the LDR, as shown in
Figures 5b and 5c. This thermistor must
present aresistance in the range 470R to
10k at the required turn-on temperature.
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Flg 6 Morse practice oscillator

Astable gadgets
The 555 astable multivibrator has three
outstanding advantages over other types

of astable circuit. First, it has excellent °

frequency stability with variations in
supply voitage and temperature. Next, its
frequency can be varied over a wide
range via a single resistive control.
Finally, its output has a low impedance
and can source or sink currents up to
200mA.

These features make the device
exceptionally versatile, and it can be
used in a vast range of practical
applications of interest to both the
amateur and professional user. Figures 6
to 10 show examples of typical 555
astable ‘gadgets’.

Figure 6 shows how the 555 timer IC
can be used as a Morse code practice
oscillator. The circuit acts as a normal
astable with frequency variable over the
range 300Hz to 3kHz via tone control RV1.
The ’phone volume is variable via RV2,
and the 'phones can have any impedance
from a few ohms up to megohms. The
circuit draws zero quiescent current,
since the normally-open Morse key is

1u Probes

— o2y
swi
R1
iLi) 8 é Saon
L y ks g —— -
L. T
e RV1 3 [ 1000 2 zD1 -
i 00K T 4 ovs Probes kR s .
) 6} 25-80R pa ,
VW—-:J -
D] e RV2 !
C1 mie c21 R2 5KO : :V‘I A2 2 sss 13
zzn-[- mn-l- 120R sans po—d a7
. A AV1 c2
Lo:::l
L
- ¢ c2
Fig 8 Continuity tester T 2 T ol
w1 )
(811 push) Flg 9 Signal generator
S+ <4 used to connect the circuit to the
EUS - %Y positive supply rail, which can have any
= seKR b value in the range 5 to 15 volts.

Figure 7 shows how the 555 can be
used as a simple electronic ‘door
buzzer’. The bell-push switch (SW1)
connects the 555 astable to the 9 volt
supply battery, and the output of the IC is
coupled to a small speaker (25R to 80R)
via C4. C1 produces a low supply-line
impedance, ensuring adequate output
drive current to the speaker when SW1 is
closed. The circuit generates a mono-
tone ‘buzzer’ signal.

Figure 8shows how the 555 astable can
be used as a continuity tester which
generates an audible tone only if the
resistance between the test probes is
less than a few ohms, Circuit operation
relies on the fact that the astable will
operate only if pin 4 is biased positive to
600mV (approximately) or greater. In the
diagram, this pin is normally pulied to
ground via R2, so the astable is inopera-
tive.

To enable the Figure 8 astable to

, operate the two probes must be closed
together, connecting R2 to the output of
the R3-ZD1 voltage reference generator

so that astable operation is barely
obtained under this condition. Conse-
quently if the inter-probe resistance
exceeds a few ohms when a continuity
test is being made, the astable will not
operate. Note that the circuit consumes
several mA of current whenever SW1 is
closed, even if the probes are open
circuit.

Figure 9shows how the 555 astable can
be used as a signal injector that is useful
for testing both AF and RF circuits. The
astable operates at a basic frequency of
afew hundred Hzwhen PB1isclosed; the
square output waveform is very rich in
harmonics, however, and these can be
detected at frequencies up to tens of
MHz on a radio receiver. The signal
injection level is variable via RV1.

Figure 10 shows how the 555 can be
used to make a metronome in which the
‘tick’ rate is variable over the range 30 to
120 beats per minute via RV1, and the
‘tick’ volume is variable via RV2.

via RV2. In use RV2 is carefully adjusted *

Fig 10 Metronome

This circuit is a modified version of the
standard astable, in which the main
timing network is driven from the output
(pin 3) of the IC. When the output
switches high, C1 charges rapidly via
D1-R1, to generate a 'tick’ pulse with a
duration of only a few milliseconds.
When the output switches low again C1
discharges via the RV1-R2 series com-
bination, producing an ‘off’ period of up
to two seconds (= 30 beats per minute).
The output pulses are fed to a small
speaker via volume control RV2 and
buffer transistor Tri.

LED flashers and alarms

Figures 11 and 12 show how the 555
astable can be used in LED flasher
applications, in which the LEDs have
equal on and off switching times. With
the component values shown, each
circuit operates at a rate of approx-
imately one flash per second.

The Figure 11 circuit has a 'double-
ended’ output: either a single LED, or a
number of LEDs connected in series, can
be wired between the IC output (pin 3)
and ground and between the output and
the positive rail.An LED typically ‘drops’
about 2 volts when on, so several LEDs
can be series connected in a circuit that
is powered from a 15 volt supply.
Resistors R3 and R4 determine the ‘on’
current of the LEDs.

In this circuit all ‘'upper’ LEDs are on
when the ‘lower’ LEDs are off, and vice
versa.

Figure 12 shows how the basic Figure
11 circuit can be modified to give
automatic dark-activated operation, so
that the flasher activates automatically
at night. In this circuit R4-R5-LDR-RV1
are used as a semi-precision light-
sensitive Wheatstone bridge which is
used to activate the 555 astable via
balance detector Tr1 and the pin 4 ‘reset’
of the IC. The circuit operates as follows.

In Figure 12 the astable is normally
disabled via R6, which pulls the pin 4
reset terminal of the IC to near-zero
volts; the astable becomes active only
when pin 4 is pulled to a positive voltage
greater than 600mV or so, and this can be
achieved only by turning on bridge
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Flg 11 LED flasher with double-ended output

balance detector Tri. R4-R5 form one
arm of the bridge, and apply a fixed half-
supply voltage to the emitter of Tr1, and
LDR-RV1 form the other arm, which
applies a light-dependent voltage to Tr1
base.

Under bright conditions the LDR
presents a low resistance; consequently
the base-emitter junction of Tr1 is
reverse biased and the astable is
inoperative. Under dark conditions, on
the other hand, the LDR resistance is
high, so Tr1 and the astable are biased
on. In practice RV1 is simply adjusted so
that the astable activates at the required
‘dark’ level: the LDR should have a
resistance in the range 470R to 10k under
this condition.

The basic ‘precision gating’ technique
described above can be used to gate a
variety of 555 astable circuits to make
various useful audible alarms and relay
pulsers etc. By transposing the LDR and
RV1positions orreplacing the LDR with a
negative temperature coefficient ther-
mistor, these circuits can be triggered by
increases or decreases beyond preset
values in either light or temperature
levels. Figures 13 to 15 show practical
examples of such circuits.

The Figure 13 circuit is that of an
‘automatic’ (heat or light-activated) relay
pulser. The circuit is powered from a 12
volt supply, and can be used with any 12
volt relay with a coil resistance greater
than about 60 ohms. When activated, the
circuit pulses the relay on and off
approximately once per second: the
relay contacts can be used to activate
virtually any type of electrically-powered

Fig 12 Automatic (dark-activated) LED flasher

sy

Fig 13 Heat or light-activated relay pulser circuit
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Fig 14 Heat or light-activated medium power monotone alarm

device (lights, sirens, horns etc).

The Figure 14circuit is that of a heat or
light-activated monotone alarm-call
generator. When activated, this circuit
generates an alarm tone of about 800Hz
at a power level of several watts in an 8RO
speaker via buffer transistor Tr2. Note
that the consequent high output cur-
rents of the speaker may apply signifi-
cant ripple voltage to the power supply
line, and that D1 and C3 are used to
protect the electronic circuitry from the
effects of this ripple. D2 and D3 are used
to clamp the inductive switching spikes
of the speaker and thus protect Tr2
against damage.

Figure 15shows the alternative sensor
circuitry that can be used to automa-
tically activate either of the Figure 13 or
Figure 14 circuits. If light-sensitive
activation is required, the sensor must
be a cadmium sulphide photocell. If the
circuit is required to activate when the
light level falis to a preset value ( ‘dark’
activation), the circuit of Figure 15a must
be used; if the circuit is required to
activate when the light intensity rises to
apreset value ('light’ activation), use the
circuit of Figure 15b.

If temperature-sensitive activation is
wanted, a negative temperature coeffi-
cient thermistor must be used as the
sensor element. For under-temperature
operation, use the circuit of Figure 15¢;
for over-temperature operation, use the
Figure 15d circuit. Whatever type of
operation is required (optical or ther-
mal), the sensing element must have a
resistance in the range 470R to 10k at the
desired ‘trigger’ level.

e e ey

Loa

a) dark

<
¥

v+

o THY

10x

¢) under-temperature d) over-temperature

Flg 15 Alternative sensor circuits

Long-period timers

In an earlier part of this ‘555 applica-
tions’ mini-series it was shown that a
single 555 IC can be used to make an
excellent manually-triggered relay-driv-
ing ‘timer’ when connected in the
monostable or pulse-generator mode. In
practice, however, such circuits cannot
be used to generate accurate timing
periods in excess of a few minutes, since
they would require the use of large
values of electrolytic timing capacitor:
conventional electrolytic capacitors
have very wide tolerance values
(typically —50% to +100%), and suffer
from large and unpredictable leakage
currents, and hence cannot be used to
generate accurate timing periods.
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Fig 17 Two-range (1-10 and 10-100 minute) relay-output timer .
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Fig 19 Wide-range timer covering 1 minute to 20 hours

Thuswhen very long timing periods are
required from the 555 |C, the device must
be used with a non-electrolytic timing
capacitor. Figure 16 shows, in block
diagram form, how this can be achieved,
to make a 60 minute relay-driving timer.
In this case the 555 is wired in the astable
mode, and has its output connected to
the relay driver via a 14-stage binary
divider IC which gives an overall division

ratio of 16,384.

The action of this IC is such that if its
output is set to zero at the start of an
input count, the output will switch high
on the arrival of the 8192nd input pulse
and will remain high until the arrival of
the 16,382nd puise, at which point the
output will switch low again, completing
the operating sequence. Consequently,
the Figure 16 circuit operates as follows.

The timing sequence is initiated by
briefly closing push-button switch PB1:
this action connects the supply to the
circuit and simultaneously activates the
astable and sets the counter to ‘zero
count’ (via C2-R3), thereby driving the
counter output low and turning the relay
on. As the relay turns on contacts RLA/1
close and bypass PB1, maintaining the
supply connection once PB1 is released.
This state is maintained until the 8192nd
astable pulse arrives at the input of the
counter, at which point the counter
output switches high and turns the relay
off. As the relay turns off, contacts RLA/1
open, thereby disconnecting the supply
from the circuit and completing the
operating cycle.

Note in this circuit that the astable is
required to operate with a cycling period
that is Ys1e2nd of that of the required
‘timing’ period, ie, 0.44 seconds in this
particular case, and that this can be
achieved by using a 1u0 polyester timing
capacitor in conjunction with a timing
resistor of about 300k.

Practical timer

Figure 17 shows how the above
technique can be used to make a
practical relay-output timercircuitwhich
spans the range 1 minute to 100 minutes
in two overlapping decade ranges. This
circuit is powered from a 12 volt supply,
and the relay can be any type that has two
or more sets of change-over contacts
and which has a coil resistance of 120R or
greater.

Figure 18shows how the available time
delay of the above circuit can be further
increased by simply connecting an
additional divider stage between the 555
astable output and the input of the relay-
driving output stage. In this particular
case a ‘divide-by-ten’ 4017B CMOS IC is
connected between the output of the 555
and the input of the 4020B to give an
effective overall division ratio of 81,920,
thus making delays in the range 100
minutes to 20 hours available from this
single-range timer. Note that both of the
divider ICs are automatically reset (via
C3-R3) at the moment of switch-on (PB1
closure).

Finally, to complete this edition of Data
File, Figure 19 shows how the above
circuit can be modified to make a wide
range general purpose timer that spans
1 minute to 20 hours in three decade-
related ranges. Note here that the
‘divide-by-ten’ stage is switched into
action on the very long period ‘3’ range
only.

Next month
In next month’s edition of Data Filewe

, Will conclude this 555-applications mini-

series by looking at a miscellaneous
collection of astable and monostable
circuits, and by giving a brief introduc-
tion to the ‘7555’ CMOS version of the
device.
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BAKERS DOZEN PARCELS

All the parcets listed below are brand new components.
Price per parcel is £1.00, but if you order 12 you get
one extra free.

1~ 513 amp ring main junction boxes

2 — 513 amp ring main spur boxes

3 — 2513 amp fuses for ring mains

4 — 5 surface mounting switches suitable insulated for mains

vottage
5 — 3 flush electrical switches intermediate type, will also
replace 10r 2 way switches

6 - 5in flex line switches

7 —  4in fiex line switches with neons

8 - 280 watt brass cased elements

9 — 2 mains transformers with 6v 1a secondaries
10 — 2 mains transk s with 12v %a dari
11 — 1 extension speaker cabinet for 6% speaker
12 —  5octal bases for relays or valves

13 — 12 glass reed switches

14 — 4 OCP 70 photo transistors

15 — 25 assorted gemanium transistors OC45 etc

16 — 4 1ape heads, 2 record, 2 erase

17 — 2 ultra sonic transmitters and 2 ditto receivers
18 — 215000 mtd computer grade electrollics

19 ~ 2 light dependent resistors similar ORP12

20 — 5 diff micro switches

21 — 2 mains interference suppressors

22 — 2 25 watt crossover units

23 ~ 140 watt 3 way crossover unit

24 — 250 various screws and self tappers

25 — 1 of each wafer switches — 6p 2 way: 4p 3 way; 2p 6 way:
1p 12 way

26 - 2 tape deck counters

27 — 16 digitcounter 12v

28 — 1 6 digitcounter mains voltage

29 — 1 BOAC in fhight stereo unit (second hand)

30 — 2 Nicad battery chargers

31 — 1 key switch with key

32 ~ 2 humudity switches

33 — 2 aerosol cans of ICI Dry Lubricant

34 — 96 x 1 metre lengths colourcoded connecting wires

35 — 4 battery operated model motors

36 — 2 air spaced 2 gang tuning condensors

37 — 2 soiid diaelectric 2 gang tuning condensors

38 — 10 compression tnmmers

39 —  Long and Medium wave tuner kit

40 - 4 x 465 KC IF transformers

41 — 8 Rocker Switches 10 amp Mains SPST

42 — 6 Rocker Switches 10 amp Maing SPDT

43 - 5 Rocker Switches 10 amp SP DT Centre Off

44 — 4 Rocker Switches 10 amp DPDT

45 — 1 24 hour time switch mains operated ~ Is.h.}

46 — 16 hour clockwork timeswitch

47 — 2 tever switches 4 pole changeover up and ditto down

48 — 2 6v operated reed switch relays

49 — 10 neon valves — make good night lights

50 — 2 x 12v DC or 24V AC 4CO relays

51 ~ 1 x 12v 2C O very sensitive relay

§2 - 1 x 12v4C O retay

83 — 2 mans operated relays 3 x 8 amp changeovers (secondhand)

54 — 10 rows of 32 gold plated IC sockets {total 320 sockets)

85 — 1 locking mechanism with 2 keys)

56 —  Miniature Uniselector with circuit for electric jigsaw puzzle

57 — 5 Doils’ House switches

58 — 2 teleph hand sets i P ing ear piece and mike (p}

59 — 2 ftat solenoids — ideal to make current transformer etc.

60 — 5 fernte rods 4 x 5/16" diameter aenals

81 — 4 ferrite slat serials with L & M wave coils

62~ 4 200 earpieces

63 - 1 Muliard Thyristor trigger and moduies

64 — 10 assorted knobs % spindies

65 - 5 different thermostats, mainly bi-metal

66 — Magnetic brake — stops rotation instantly

67 — Low pressure 3 level switch

68 — Heavy duty 4 pole contactor — 24v coil

69 — 225 watt pots Bohm

70 — 225 watt pots 1000 ohm

71 — S wire wound pots — 18, 33, 50, and 100 ohm

72 — 1 1250 watt dimmer Ultra ref SE20

73 ~ 4 3 watt wire wound pots 50 ohm

74 — 50 1/3 watt carbon film resistors food spread 10 values

75 — 20-2 watt carbon resistors 10 values

76 — 30 1 watt carbon resistors 15 diff values

77 — 1 time reminder adjustable }-60 mins

78 — 5.5 amp stud rectifiers 400V

79 — 4 2a bridge rectifiers 400V

80 - 2 10a bridge rectifiers 30V

81 — 2 30a panel mounting stydiok fuses

82 — 4 porcelain fuse holders and fuses

83 — 1 fluorescent choke — your choice — 15, 20, 30, 40 or 65

1

84 — \l'g'l mains voltage suppressor condensors

85 — 1 mains shaded pole motor %' stack

86 — 25" ali fan blades fit %' shaft

87 — 23" plastic fan blades fit %" shaft

88 — Mains motor suitable for above blades

89 — 1 mains motor with gear box 1 rev per 24 hours

80 — 1 mains MOtor with gear box 1 rev per 12 hours

91 — 2 mains motor with gear box 16 rpm

92 - 4 fluorescent starters suit 4 — BO w tubes

93 - 4 11 pin moulded bases for relays

94 - 5 B7G vaive bases

95 — 4 skirted B9A valve bases

96 — 1 thermostat for fridge

97 — 1infra red fire element 1000 watts

98 — 1 motarised stud switch {SH)

99 - 5 assorted ferrite shapes

100 — 3 ferrite magnets

101 — 1 2% hours detay switch

102 ~ 1 9v mains power supply unit

103 — 1 6v mains power supply unit

104 — 1 4%v mains power supply unit

105 - 1 5 pin flex piug and panet socket
106 — 1 12v vibrating reed bleepers

107 — 6" speaker size radio cabinet with handle
108 — 5 different muiti way push switches
109 — 10 %" spindle type volume controis
110 — 10 stider type volume controls

111 — 2 musicat boxes {less keys}

112 — 1 heating pad 200 watts

113 — 1 fm front end with tuning condensor
114 — 1 1w amplifier Mublard 1172

With most items quantity buyers get good discounts and
save On postage Costs.

EX-G.P.O. TELEPHONES
Biack hesvy type . . .. ... .. ... ..
Lightweight 746 type
Ex-G.P.O.piug. ......
Ex-G.P.O.socket .. ... ...........
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SOUND TO LIGHT UNIT

Comptete kit of parts for a three channel sound to light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it i plenty rugged enough for disco wark. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and ocutput
are by %" sockets and three panel mounting fuse holders provide
thyristor protection. A four-pin plug and socket facilitate ease of
connecting lamps. Special price is £14,95 in kit form.

CAR STARTER/CHARGER KIT Fiat Battery! Don't
worry you witl s1art your car in a few minutes with this unit — 260
watt transformer 20 amp rectifiers, case and ali parts with data
£16.50 or without case £15.00. post paid.

4/5A BATTE RY CHARGER Transtormer and rectifier
£3.95 & €1 post, 3 kits £12.

WALL MOUNTING ROOM THERMOSTAT

By Danfoss has a really pretty two tone grey case with circular
white scate and dial. Setting temperature from 0 — 30 ¢ — 13 amp
250v contacts. Price £4.60. — 10 for £40.

BLEEPERS 6 or 12v battery or transformer operated, ideal
for using in alarm circuits but particularly suitable for can and
motor cycle alarms. These give a toud shrill note. Price 69p.
1000 for £345, Jap made.

PRESTEL UNITS
These are brand new
and we understand
tested, came with
manufacturer’s
guarantee now void
as the manufacturer
no longer trades,
These originaily

sold for over £150.
We offer them
complete, except for .
7 plug ini.c.’s and price is only £14.96 lless than the value of the
modem included).

STABILISED POWER SUPPLY (Mains Input)

By LAMDA (USA) — Ideal for computer add-ons, d.c. output.
Requlated for line volts and {oad current. Voltage regulation .1%
with 1nput variations up to 20% — load regulation 1% from no
toad to fuil load — or tull ioad to no load. Complete in heavy duty
case — Models availabte: 5v - 9A £23. 12v - 1.5A
£13.25 15v- 1.2A £13.25. 24v - 2A £23

25A ELECTRICAL PROGRAMMER
Learn in your sieep Have radio playing and
kettle boiling as you wake — switch on lights to
ward off intruders — have a warm house to come
home to. You can do a!l these and more. By a
famous maker with 25 amp on/off switch.
Independent 60 rminute memory 1ogger.

A beautiful unit at £2.50.

THIS MONTH’S SNIP

TOP OF THE POPS LIGHTING
if you use our disco switch ONLY £6.90
These have 12 x 10 amp changeover switches each
rated at 10 amps 50 a whole street could easilv be

lit with one. Switches adjustable and could be set

to give a running hight, random tiashes, etc. etc. 230
volts main operation. Brand new, made by Honey-
well, Offered at approximately one third of cost.

COMPUTER DESKS

Again available - computer
desks — size approx 4' x 2' x
2'6" tigh formica covered,
cost over £100 each. Our price
onty from £9.50 — you must
collect — hundreds supplied to
schools.

50 THINGS YOU CAN MAKE

Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
iron minder, Two way telephone, Memory jogger, Live
line tester, Continuity checker, etc. etc., and you will stili
have hundreds of parts for future projects. Our 10Kg
parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, drills, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphones, nicad charger, power unit,
90% are unused componants.

YOURS FOR ONLY £11.50 plus £3.00 posu

REVERSIBLE MOTOR WITH CONTROL GEAR
Made bv the famous Framco Company this is 8 very robust motor
size approximately 7% long, 3'%%' dia. 3/8" shaft Tremendously
powerful motor, atmost impossibie 1o stop. tdeal for operating
stage curtains, sliding doors, ventilators etc., even garage doors

it adequately counter-oaianced. We offer the motor compiete
with controt gear as follows:

t Framco motor with gear box 1 push 10 start switch

1 manual reversing & on/off switch 2 limit stop switches

£19.50 plus postage £2.50 1 carcuit diag. of connections

J.BULL (Electrical) Ltd.

{Dept. RE}, 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3auU. ESRIZYE]

MAIL ORDER TERMS: Cash. P.0. or cheoue with order Orders under
£20 add £1 service charge, M Iy orders P rom
schools and public companies, Access & B/card orders accepted day or
night. Haywards Heath (0444) 454563. Bulk orders: phone for quote.
Snop open $.0U — 5.30, Mon to Fri, not Saturday. .

Ex-Electricity Board.
Guarantesd 12 months.

Woods extractor.
5" — £5.75, Post £1.25,
6 — £6.95, Post £1.25.
5" Plannair extractor
€6.50. Post £1.25,
4 x4 Muffin 115v
£4.50. 230v
£5.75. Post 75p.
All the above ex-computer,
those betow are unused.
4" x4 £8.50 Post 75p.
9 American made
£11.50. post £2.00.
Tangential Biower 10x3
#ir outlet, dual speed
£4.60. Post £1.50.

TANGENTIAL BLOW HEATER

by British Solartron, as
used in best blow heaters.
3Kw £6.95 compiete

with ‘cold’ *hatf" and ‘full
heat switch, safety cut o
out and connection diagram.

Please add post £1.50 for 1 or 3 for £2
Still available: £4.95 + £1.50 post. or have 3 for £16 p 2.5 Kw KIT

ROCKER SWITCHES standard size fit 11.5 x 28 mm cut
out. Single pole onfoff — 150 each 1000 for £75. Single pole
changeover 20p each — 1000 for £100. Single pole changeover
with centre off — 25p each ~ 1000 for £125. Single pole on/off
with neon — 36p - 1000 for £180.

ROCKER SWITCH DP/DT 1s amp 250 volts suitabie for
motor reversing etc. — 46p ~ 100 for £34.50, 1000 for £230.

V3 type all 250 10 smp SpST 20p
000 — £100 Spdt 30p 1000 —

MICRO SWITCHES
1
40p 1000 for £200

The AMSTRAD Stereo Tuner.

This ready assembled unit is the ideal tuner for a music
centre or an amplitier, it can also be quickly made into a
personal stereo radio — easy to carry about and which will

give you superb reception.

Other uses are as a “"get you 1o sleep radio”’, you coutd even
take 1t with you to use in the lounge when the rest of the
tamily want 1o view programmes in which you are not
interested. You can listen to some music instead.

Some of the features are: long wave band 115 — 170 KHz,
medium wave band 525 — 1650 KHz. FM band 87 —

108 MHz, mono, stereo & AFC switchable, fully assembled
and fully aligned. Full wiring up data showing you how to
connect to amphifier or headphones and details of suitable
FM aenai (note ferrite rod aerial is included for medium and
long wave bands. All made up on very compact board,

Offered at a fraction of its cost:

MINIATURE WAFER SWITCHES

2 pole, 2 way — 4 pole, 2 way — 3 pole, 3 way —
4 pole, 3 way — 2 poie, 4 way — 3 pole_ 4 way —
2 pote, 6 way — 1 pole, 12 way.

All at 25p each

12 volt MOTOR BY SMITHS
Made for use in Cars, etc. these are very
powerful and easily reversible. Size

3% long by 3 dia. They have a good

iength of %" spindle —
Price £3.45.
Ditto, but double ended £4.25.

MAINS MOTORS

We have very large stocks of motors from 2 watts to % hp. Most at
a price well below cost, let us know your requirements.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
an and one off per 24 hrs. repeats dasily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.96.
without case, metsl case - £2.95, adaptor
kit to convert this into & normal 24hr. time
switch but with the added advantage of up
10 12 on/ofts per 24 hrs. This mekes u2
ideal controller for the immaersion heater,
Price of adaptor kit is £2.30.

EXTRACTOR FANS — MAINS OPERATED

€150, very low tongue Spdt

oily £6.00
+ £1.50 post + insurance

or 10 for £2.00

IONISER KIT

Refresh your home, office, shop, work room, etc. with a

harder - a plete mains

£11.95 plus £2.00 post.

negative ION generator. Makes you feel better and wark

kit, case

OTHER POPULAR PROJECTS

RC@8ridgeKit . . .

3 Channel Sound to Light — with fuily prepared metal case £14.95

Big Ear, listen through wails

Silent sentinel Ultra Sonic Transmitter and receiver

Car Light "fefr on’ alarm

Secret switch — fools friends and enemies alike .

3 — 30v Variable Power Supply

2 Short & Medium wave Crystal Radio
3v 10 16v Mains Power Supply Kit
Radio stethoscope — fault finding aid
Mug stop — emits piercing squark
Morse Trainer — complete with key

Drilt control kit .
Interrupted beam kit
Transmitter surveitlance kit
Radio Mike

F M receiver kit — for surveillance or normal F M
Insutation Tester — electronic megger

Battery shaver or fluorescent from 12v
Matchbox Radio — receives Medium Wave

40 watt amp — hifi 20hz — 20kHz

115 Watt Amplifier 5Hz 25kHz

Fower supply for 115 watt amps .

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

£9.95

£9.50
£9.50
... £350
£1.95
£13.80
£3.99
£1.95
£4.80
£2.50
£2.99
£3.95
£2.50
€230
£6.90
£3.50
£7.95
£6.90
£2.95
£9.50
£13.50
£8.50
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"RECHARGEABLE BATTERIES

Dry Fit Maintenance FREE by Sonnenschein.

A300 07191315 12v 3 AH same as RS 591-770 NEW
€13.95 A300 07191202 6-0-6 1.8 AH same as RS 581
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100
Mah as RS 591-477 NEW £1.00 SAFT VR2C 1.2v "C"
size NICADS in 18 cell ex equipment pack Good condition
- easily split to single cells £10.50 + pp £1.90

EX-STOCK INTEGRATED CIRCUITS

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

6264LP-150 £22.00. 4164-200 £3.50,4864-150£4.00,
4116-300,€1.20,2114 €1.75, 6800 £2.50, 6821 €1.00,
68A09 £8.00, 68B09 £10.00, 68BOYE £14.50,
DB8O85AH-2 £12.00, 08086 £20.00, ZBOA £2.99.

HOT LINE DATA BASE

DISTELO

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

ON LINE NOW - 300 baud, full duplex CCITT tones. 8 bit
word, no parity i

MAINS FILTERS

Cure thase unnerving hangups anddata ghtchescaused
by mains interference

5D5A As recommended by ZX81 news letter matchbox
size up 10 1000 watt load ES. 98
L2127 compact completely cased unit with 3 pin fitert
<ocket Up 1o 750 watts £9.99

1000’s OF
BARGAINS

Anderson Jacobson
AJB10 VIDEO
DISPLAY TERMINAL

Made by one of the USA’s
lar%est peripheral manufacturers
the AJ510 Professional VDU

terminal has too many
features to include in space
<~ available - just a few are:

internal Z80 cpu control, very
readable 15" non glare green
screen, 24 lines by 80 characters,
128 ASCil character set with lower

case and graphics, standard RS232 intertace, Cursor
addressing, numeric key pad etc. Supptied in good

TESTED second hand condition with full manual
\ £225.00 + carr £10.00. Data sheet on request.

Keep your hot parts COOL and g!LIABLE
h our range of BRAND NEW protessional
ooling fans.
ETRI 99XUOI Dim. 92 x 92 x 25 mm.

very quiet running 240 v operation NEW £6.9!
BUHLER 69.11.22. 8-16 v DC mcro
miniature reversible fan Uses a brushless
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr Iife. Measures only 62 x 62 x 22 mm.
Current cost £32 00. OUR PRICE ONLY
£12.95 compiste with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supphied tested EX EQUIPMENT 240 v at
£6.25 or 110 v 8t £4.95 or BRAND NEW 240 v
at £10.50. 1000's of other fans Ex Stock

all tor Details. Post & Packing on all fans £1.6Q

BUDG RANG
VIDEO

L~

MONITORS|

At a price YOU can afford, our range of EX
EQUIPMENT video monitors dety
ompetition't Alt are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 cotuse on
BBC micro. Even where MINOR screen
burns MAY exist - normal data displays are

unaffected. g

1000°'s SOLD TO DATE
12" KGM 320-321, hugh bandw:dth input,
will display up to 132 columns x 25 lines
Housed in attractive fully enclosed
brushed aliov case B/W only £32.95
24" KGM 'arge screen black & white
monitor fully enclosed in hght alloy case.
tdeal schools. shops. clubs etc

ONLY £55.00 Carriage £10.00

DATA MODEMS

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

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

DATEL 2B see SPECIAL OFFER centre of
this ad

MOOEM 13A, 300 baud. Compact unit only
2" high and same size as telephone base.

Miniature 240 v equipment fan complete with
wr uard £9.95.
JB-3AR Dim. 3" x 3" x 2.5" compact

SPECIAL 300 BAUD MODEM OFFER

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

@ 300 baud full duplex
Full remote control
CCITT tone standards

©® Supphed with full data <25

® Modular construction

® Direct isolated connection

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

£29.9

AW
NOW ONLY

5

A Major company’s over production problems, and a special
BULK PURCHASE enable TWO outstanding offers.

MONITOR SPECIALS

‘SYSTEM ALPHA’ 14" Multi Input Monitor.

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

This must be ONE OF THE YEAR'S BEST BUYS!!!
Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST-ONLY £149.00 + Carr.

DECCA RGB 80-100 Monitor.
Little or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!t Our own interface, safety
modification and special 16” high definition PIL tube, combine with the tried and
tested DECCA 80/100 series chassis to give 80 column definition and picture
uality found only on monitors costinﬁ 3 TIMES OUR PRICE. In fact, WE
UARANTEE you will be delighted with this product, the quality for the price has to
be seen to be believed. Supplied complete and ready to plug directo to a BBC
MICRO computer or any other system with a TTL RGB output. Other features
include internal audio amp and speaker, Modular construction, auto degaussin
34 H x 24 D, 90 day guarantee. Supplied in EXCELLENT condition, ONLY £99.
+ Carr. Also available UN-MODIFIED but complete with MOD DATA Only £75.00.

Carriage and Insurance on monitors £10.00

BEX STOCK

DEC CORNER |

PDP 1140 System comprnising of CPU.
124K memory + MMU 16 line RS232
intertace. RPO2 40 MB hard disk drive.
TU10 9 track 800 BPI Mag tape dnve. duai
rack system. VT52 VDU etc. etc. Tested
and running £3750.00

BA11-MB 3.5 Box, PSU, LTC £385.00
DH11-AD 16 x RS232 DMA
£2100.00

intertace
DLV11-J 4 x EIA interface £310.00
DLVII-E Serial. Modem support  £200.00

DUP11 Sych Senal datai/o £650.00

@ CALL, ANSWER and AUTO modes
@ Standard RS232 senal interiace
@ Built in test switching

@ 240v Mains operation

@ 1 year full guarantee

@ Just 2 wires 1o comms. line

Standard CCITT tones. CALL mode only
Tested with Gata. ONLY £45.00 + PP £4.50.
MODEM 20-1, 75-1200 baud. Compact unit
for use as subscriber end to PRESTEL.
MICRONET or TELECOM GOLD. Tested with
data. £39.95 + PP £6.50.

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

TRANSDATA 307 A. 300 baud acoustic
coupler. Brang new with R§232 interface
ONLY £49.95

DACOM DSL2123 Multi Standard Modem, §V)
switchable CCITT or USA BELL 103 standard. vV - .
V21 300-300. V23 75-1200, V23 1200-75 or \ -
1200-1200 half duplex

Auto answer via MODEM or CPU. CALL or <Y
ANSWER modes plus LED status indication.

Dim25 x85 x9 BRAND NEW fully S

SAVE
——=£250
T

—
e

.
“‘ Z .

—$09 )9~

SUPER PRINTER SCOOP
BRAND NEW
CENTRONIC

- 739-2

#e

[y

HIGH DEFINITION internal PROPORTIONAL SPACED
for WORD PROCESSOR

columns, single sheet. sprocket of roit
much more Available ONLY from DISPLA
at the ndiculous price of SWLY £199.08 + VAT Complete with
full manual etc Limited quantity ~Hurry while stocks iast

ORAGON or CENTRONICS 36 wa, £12.50. Spare nbbon
£3.50 each BBC graphics screen d{;mp

4

DQ200 Dilog - muiti RK

controller E495.00
DZ11-B 8 line RS232 mux board £650.00
KDF11-B M8189 PDP 1123+ £1100.00
LA36 Decwriter E{A or 20 ma loop £270.00
LAX34-AL LA34 tractor feed £85.00
MS11-JP Unibus 32 kb Ram £80.00
MS11-LB Unibus 128 kb Ram  £450.00
MS11-LD Unibus 256 kb Ram  £850.00
MSC4804 Qbus (Equiv MSV11-L)

256 kb £499.00
PDP11/05 Cpu. Ram, i/0, etc. £450.00
PDP11/40 Cpu, 124k MMU £1850.00
RT11 ver 3B documentation kit~ £70.00
RAKDS5-J 2 5 Mb disk drives £650.00
KL8JA PDP 8 async i/o £175.00

£75.00

The “Do Everything Printer” at a price that wiil
NEVER be repeated. Standard CENTRONICS
parailel interface tor direct connection to BBC,

ORIC, DRAGON etc. Superb pnnt quality with full
n addressabie graphics and 4 type fonts plus
MODE applications. 80-132
r handhng plus
ELECTRONICS

Options. interface cable (specify) tor BBC, ORIC,

utility program £8.60
Carriage and Ins £10.00 + VAT

uaranteed ONLY £268.00 + PP £4.50.
ATEL 2412 Made by SE LABS for BT this

MISE PDP 8 Bootstrap option
VT50 VDU and Keyboard -
£175.00

two part unit is for synchronious data hnks at
1200 or 2400 baud using 2780/3780
protocol. Many features include Auto answer.
2 or 4 wire working etc. etc. COST OVER
€800. OUR PRICE £185.00.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

HUNDREDS OF PRINTERS
EX STOCK FROM £49.00. call Sales Office for Details.

1 only large CALCOMP 1036 AO 3 pen drum plotter and
offline 915 magtape controller. Good working order.

DD ) PR ICES i £2500.00.

r 4 A

current loop

VT52 VDU with RS232 interface  £250.00

1000's of EX STOCK spares for DEC
PDP8, PDPBA, POP11 systems &
peripherals. Calt for details. All types ot
Computer equipment and spares wanted
for PROMPT CASH PAYMENT.

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00.
Minimum CreditCard order£10.00. Minimum BONAFIDE account orders from Government Depts., Schools, Universitiesand
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

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

SEPTEMBER 1985



SUPER DEAL? NO — SUPER STEAL!"

The FABULOUS 25CPS TEC Starwriter

NO 1 VAT==
Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type

print mechanism giving

superb registration and @ -

print quality. Micro- ‘ ‘

far fofl DIABLO/OUME

offer ful o

command compatability \ Qﬁ'ﬂcho -

N of its orjg;
and full control via CPM Wordstar etc. or}
Many other features include bi directional glna' COs(. ’
printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto -
163 characlers per line, friction feed rollers for single sheet or continuous paper,
intemal buffer. standard RS232 seriat interface with handshake.
Supplied absolutly BRAND NEW with 90 day ?uaranlee and FREE daisy wheel
and dust cover. Order NOW or contact sales office for more information.
Optional extras' RS232 data cable £10.00. Tech mandlal £7.50. Tractor feed
£140.00. Spare daisy wheel £3.00. Carriage & Ins. (UK Mainland) £10.00.

ROFESSIONA

An advantageous purchase of brand new surplus allows a great QWERTY, full travel,
;. chagsis ke rd offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 full ASCHi 60 key, upper, lower + control key, paraliel TTL
output plus strobe. Dim 12" x 6" +5 & -12 DC. £29.50.
. DEC LA34 Uncoded keyboard with 67 guality, GOLD, normally open switches on
standard X, Y matrix. Complete with 3 LED indicators & i/0 cable - ideal micro
conversions etc. pcb DIM 15" x 4.5" £24.95  Carriage on keyboards £3.00.

66% DISCOUNT -

COMPONENTS
5 EQUIPMENT

Due to our massive bulk purchasing programme which enables us 1o biring you the best possibie

bargains. we have thousands of I.C's. Transistors. Relays. Caps. PC 8 's. Sub-assemblies.

Swatches. etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any

one item to include 1N our ads. we are packing ail these items into the "BARGAIN PARCEL OF A

UFETIME". Thousands of components at -giveaway pricest Guaranteed to be worth

at least 3 umes what you pay. Unbeatable vajue' Sold by weight. -
2.5kis £4.25 + pp £1.25 Skis £5.90 + £1.80 T
Okis £10.25 + pp £2.25 20 kis £12.50 + £4.75 A

yftbaud. Upper and lower case Characters

GE MODEL 30

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

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

EL PRINTERS

EX NEWS SERVICE compact, quality
built 50 column matrix printer, type AE11.
Unit operates on 5 BIT BAUDOT code
from current loop, RS232 or TTL serial
interfaces. May be connected direct to
micro, or comms receiver via simple filter
network to enable printing of most world
wide NEWS, TELEX and RTTY services.
Supplied in tested second hand condition
with 50 and 75 baud xtals, data sheet and
large paper roll. ONLY £49.95,

Dimensions 15" D x 5" Hx 10" W

CARR £6.00 Spare paper rolls £4.50 each

A massive purchase of these desk top
printer -terminals enabies us to offer zgu
these quality 30 cps printers at a SUPER
LOW PRICE against their original cost of
over £1000. Unit comprises of fuil QWERTY,
electronic keyboard and pnnter mech with
print face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5" 120 column
paper, upper - lower case, standard RS232
serial interface, internai vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet ration plus
many other features. Suppﬁ complete
with manual. Guaranteed working £130.00 or
untested £85.00, optional floor stand £12.50
Carr & Ins £10.00.

TELETYPE ASR3S, ~—— -
1/0 TE] VO
FROME19S +CAR +VAT 17
Fully fledged industry standard ASR33 data
terminat. Many features including ASCII
keyboard and printer for data I/O auto data
detect circuitry. RS232 serial interface. 110
baud, 8 bit paper tape punch and reader for
oft line data preparation and ridiculously
cheap and reliable data storage. Supplied in
good condition and in working order
Options: Floor stand £12.50 + VAT
KSR33 with 20ma loopinterface£/128.00 +
Sound proof enclosure £25.00 + VAT

-

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

D.C. POWER SUPPLY SPECIALS

Experimentors PSU Ex-GPO. All siticon electronics. Outputs give +5v @ 2 amps
+12v @ 800 ma -12v @ 800 ma +24v @ 350 ma and 5v floating @ 50 ma.

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

Only £15.50 +2 £2.50 pp . .
FARNELL 5 Volt 40 amps. Type number G6-40A. This miniature switching PSU
measures only 160mm wide 175mm deep and 90mm high, yet delivers a massive
40 ampsl!! Fully regulated and smoothed with over voltage protection etc. 120 or
240 volts AC input. Supplied BRAND NEW and boxed with Circuit at a fraction of
the current list price. Only £130.00 + £3.00 carr & ins.

LAMBDA LMCC 5V BRAND NEW 240v AC input with 5 volts DC at 8 to 10
amps fully reguiated output. Completely enclosed unit measures only 9” x 4" x 5"

LAMDA LMCCS5V 110v AC input with 5 volts DC at 8 to 10 amps fully regulated
outgut Slightly smoke damaged, hence ONLY £10.95 )
PERIPHERAL SYSTEM SUPPLY. Runs almost any system. Fully cased unit
supplied in a brand new or little used condition. Outputs give 5v @ 11 amps “+"
15-17v @ Bamps "-" 15-17v @ 8 amps and “+” 24v @ 4 amps. All outputs are
crowbar protected and the 5 voit output is fully regulated. Fan cooled. Supplied
tested with circuit. £65.00 + £8.50 carr.

1000’s of other POWER SUPPLIES EX STOCK -

DUAL DISK DRIVE/
WINCHESTER CASES

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

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

CALL SALES OFFICE FOR DETAILS

ULTRA COMPACT 300 BAUD
ACCOUSTIC MODEM — COUPLER

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

ONLY £49.95 + £3.00 pp

ONLY £55.00 + £6.00 CARR.

PROFESSIONAL 6 FOOT
19" RACK CABINETS

LARGE 19" equipment cabinet. Totally
enclosed with locking front and rear
doors. An internal sub fram 63" high is pre
drilled for standard 19"
equipment etc. Other
features include internal
12" cooling fan, two-
-y][tone blue and grey
finish with ailoy trims,

k Mounted on 4 heavy
duty castors, mains
panel etc. And at a
current cost from
IMHOFS of over
£500 A snip at ONLY
£125. Supplied in NEW
or little used condition.
Carriage £22.00.

Ext. Dim 72.5"h x

&

235"w x 26"d
\? 000’s of othe 0 e ding PO R PP RA RELA
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SEMICONDUCTOR
‘GRAB BAGS’

Mixed Semis amazing value contents
include transistors, digital, linear, |.C's triac
diodes, bridge recs. etc etc Ali devices
uaranteed brand new full spec. with manu-
acturers markings, fully guaranteed.
50+£2.95 100+ £5.48.
TTL 74 Series A gigantic purchase of an
‘across the board” range of 74 TTL series
1.C's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag woutd nnormally
cost to buy Fully guaranteed all 1.C's fuli
spec 100+ £6.90 200+ £12.30 300+ £19.50

NORTH STAR HORIZON
Pro 5100 system with dual 5" floppy
drives, software, manuais etc.
£850.00 Cail sales office for details

LOGICAL KEYBOARD
Heavy duty unit in attractive satin alloy
case. 55 full travel keys are laid out in a

logicai format of.

Making a very useful keyboard, ideal for
persons untamiliar with or confused by the
standard QWERTY layout. All keys generate
the equivalent ASCII outputs and various
control codes shown in data. A 7 bit latched
paralle! TTL output with strobe enables
direct connection to any similar micro port
etc. Many other features such as internal
240v to S5v PSU, MAINS ON/OFF switch.
Supplied in NEW or littie used condition

with data.
ONLY £25.95 Post and packing £4.50

OR :
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ISLAND

PART TWO: In which our hero
Jim Smith P29JS and his brave band

do battle with fate and the elements!

sthe Cheynes |/l made her way south-
west the weather got colder and
rougher, the ‘roaring forties’ living up to
their reputation. The vessel was a good
sea boat and by this time we were all
hardy seamen anyway. The exception

One day the sun shone . . . Big Ben

was Bob Walsh, who was determined to
be seasick all the way to Heard and back.
He had aterrible time and seasickness is
avery unhappy situation. The Cheynes I/
was built for these sort of seas and with
just theright length the bows never went
under and the propeller never came out
of the water.

Water, water everywhere . . .

Three days out of Kerguelen the
skipper informed me that the vessel was
short of water; in fact there were only
four more days steaming in the ship. A
detour would have to be made to
Kerguelen to take on water. We would
use valuable fuel to make this detour, but
the ship could not do without water.

The stay on Kerguelen was very
pleasant and for our part it was nice to
get on dry land and walk around again.
The French made us very welcome and
we all had a very pleasant meal and a
great time. Kerguelen treated us to
another episode as the Cheynes Il
dragged anchor and went aground -
fortunately it was only temporary. Then,
with water aboard, the Cheynes |/ was on
her way again with Heard Island only a
day and a half away.

Heard but not seen

Heard Island was on the ship’s radar for
hours before we were finally standing off
the istand waiting for dawn and our
landing in the Atlas Cove area. Several

meetings and discussions had been held

about this moment. Everyone was well
briefed in what he had to do. First priority

swould be to get all equipment ashoreand

get ourselves secure for the night, and if
possible get one amateur radio station
on the air.

Dawn finally came and after a 4am
breakfast a start was made to getting
ashore. The dawn was misty but the sea
calm as we made our way into Atlas Cove
and dropped anchor. A great deal of
unwrapping of dinghies and opening of
the hold etc kept us all busy. By 7am our
first dinghy was in the water and the

other followed soon after. However, the
first boat was in trouble - the outboard
engine would not start! To avoid wasting
time it was towed behind the other and a
fair amount of gear was transferred to
shore in this manner.

Heard Island looked bleak, felt cold
and very damp, and generally lived up to
its reputation. The organisation and
planning paid off and by noon all were
ashore with most of the equipment, and
there were no further problems. The
weather remained calm and the seain a
moderate condition.

The mountaineers were very helpful
and with their muscle and stamina they
contributed a great deal to getting all
those heavy items up from the hold. With
all ashore at Heard Island the moun-
taineers went back to the Cheynes I/ and
a decision was made to drop them off at
Mechanics Bay, a spot up the coast which
would knock two days off their route to
the top of Big Ben from the Atlas Cove
area. This decision was meant to be
helpful and was taken by the skipper, but
it went against my basic principle of alt
being in the relative safety of the Atlas
Cove area. We were to pay for this later,
on departure from Heard island under
severe weather conditions.

The rest of the afternoon was spent
shuttling everything from the beach up
to the various locations. There are some
metal buildings on Heard built during a
jointexpedition in 1970. Two were shared

Home, sweet home!
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Amateur radio station

between the scientists and film crew and
the other, about 400 metres away, was
used by the amateurs. These buildings
are very bleak - really only metal shells -
but they did afford some protection from
the biting wind and the cold rain and
drizzle. Our building had no door, the
hinges having long since rusted through.

So it was in these conditions that we
had to get organised and try to get as
comfortable as possible. All attempts
were made to get a station on the air and
we were reasonably successful in that
first night. In the process we lost the
‘Minooka’ special antenna, which col-
lapsed in wet and windy conditions
before it was fully assembled. An 18AVQ
was finally erected and the first VKOJS
station was on the air.

Holding up the antennae was a
problem as the top soil was not at all what
we thought and was only an inch or so of
top sand with hard rock underneath.
Large areas of Azerelia clumps were
used, and by double or triple staking all
antennae remained in position despite
the stormy conditions.

Band conditions were terrible and it
was with great effort that the score of
radio contacts gradually crept upwards.
Any band open was always used but it
was not very often that we managed to
gettwo or more stationsonthe air—itwas
very frustrating.

A total of 150 contacts on 10 metres is
an example of propagation from Heard

Cheshire cat impression from a local

Isltand. However, some 14,000 contacts
with 138 countries was the final score, a
lot less than expected but nothing could
be done aboutthat. Several notable firsts
were made: first YL operation (Kirsti
VKONL), first RTTY, first slow-scan, first
satellite QSO, etc. We were also on six
metres, but nothing to report here.

Daily skeds with the mountaineers
kept us informed of their progress and
gradually the scientists got through their
work programme. The weather remained
fairly warm and reasonably pleasant, but
the operating was not the easiest: it
seemed impossible to keep warm, as the
nights were very long and cold. A real
challenge to be sure.

Endless CQs )

I think it is fair to say that we were easy
to work, or perhaps more correctly we
were always there for you to try, using the
same frequencies each time. Endless
CQs ensured that we opened the bands
and we didn’t leave them until they were
closed. The pile-ups were very big with a
lot of QRM on our channel: you know, the
usual ‘policeman’, what is your call etc.
This seems to be normal these days and a
great pity, especially under the sort of
conditions we had.

Up to the last couple of days the
weather had been reasonably kind, but
Heard Island decided to remind us all
that its reputation was for real. The
mountaineers got within six hours of the
top of Big Ben. They sat in soaking
clothes and wet tents waiting for the cold
freezethatwould allow them toreach the
top. The days ran down towards depar-
ture, although it was always part of the
agreement that we could stay a couple of
days longer (subject to paying, of
course). However, the attempt was
finally beaten by the weather.

Gradually, unwanted items were car-
ried down to the beach and stockpiled
for our departure time, anything to take
some of the strain away from the
reloading of everything onto the
Cheynes |I. The barometer headed down

The power house

to 950mB in a very short time and then
Heard Istand was hit by a major storm.
There was no question of getting on
board the vessel, as in fact she was also
in some trouble and getting up steam to
keep under way for the storm.
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Emergency power for the freezer

Stores had to be moved back from the
water's edge as the severe gale force
winds were driving the sea up the beach
of Atlas Cove way over the normal water
line. Kirsti was blown off her feet and |
started to chase a bag of gear careering
across the sand. The black volcanic sand
was being driven everywhere and was
very painful as it stung every exposed
part of the body. Finally everything was
moved back and as things happened we
had one more night on the island - but it
could have been longer.

Last moments on the air

Meanwhile back in the shack VKOJS
was on the air for a little longer. The
change in the weather had been sudden
and violent. We had time to reflect in the
last few days on just how lucky we had
been as we investigated Atlas Cove.
Looking over the old buildings of the
ANARE, we wondered how the old ex-
peditioneers of '47, '48 and '50 had fared.

We had gone on little field trips
ourselves when the bands were quiet,
looking over the old sealing areas used
before the days of ANARE, and realised
thattheir days musthave been incredibly
harsh. Yet Heard Island is unique, Big
Ben dominating Atlas Cove and like
Mount Fuji always presenting a different
face when the cloud cover allows a
glimpse - those early morning sights of
the mountain, enormous and beautiful!

Next morning with the storm abated
somewhat a start was made to getting
back on the Cheynes Il. Most of the
morning was spent dismantling anten-
nae and so on, all helping get things
down to the beach and gradually on
board ship. This journey back to the ship
was one of the scariest times as the swell
was enormous.
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'HIDXA philateic covers were produced and

made available at A$5 each to help recover
some of the expense of the expedition

Once back on Cheynes Il the trip
seemed virtually over, but you may
remember that our mountaineers were
still in the Mechanics Bay area and they
had to be collected before we left. As we
rounded the point with our dinghy in tow,
the line broke, the boat was swamped,
and it headed for the bottom of the
ocean. All attempts to retrieve it failed
and help from another ship was required
to get our mountaineers off the island.

The Cheynes Il was short of fuel and
water. Arrangements had been made
with the owner to rendezvous and take
on fuel and water about 600 miles south
of Albany. After two days of steaming the
skipper shut down the engine and we
started to sail. | use the word lightly, but
that is exactly how we travelied 855
nautical miles in 368 hours and at an
average speed of about 2.32 knots. it was
frustration at its worst, since it was
impossible to tell whether we were
moving or not.

A hitch-hiker

Only after a period of a few hoursand a
check of our position with the satellite
navigator could we tell if we had moved
and in what direction. There was little or
no wake, and even an albatross gave up
and waited in the water until we drifted
past before taking off again to land
ahead of us, and repeat the process. At
one point we were going so slowly that a
penguin walked aboard. Our penguin
experts did some studies, weighed it,
and then sent it back on its way.

The most frightening experience for
me was to be woken at about 3am with the
Cheynes Il ‘gybing’. That is to say that
since the vessel was fixed-rigged a
sudden change in the wind direction
meant that the vessel had to follow (a
yacht gets round this by swinging the
boom). So the boat became its own boom
and turned in its own length at a very

HIDXA ACHIEVEMENTS

(a) The association replaced the automatic weather station for the Antarctic
Division and returned the old unit for inspection and evaluation.

(b) The automatic weather station used by the Glaciology Section, Antarctic
Division was recovered and returned to Australia.

(c) Weather observations every four hours each day for the Department of
Meteorology, Meibourne were transmitted to the Australian maintand.

(d) Took bird sightings each hour of daylight and logged types and numbers etc.
(e) Air samples were taken for CSIRO Canberra etc.

Saxon Onward arrives to help

alarming angle. | was convinced that this
was it and that we were heading for the
bottom of the ocean.

This early awakening remains vivid in
my mind and | don’t think | would like the
moment repeated.

Up periscope!

Finally we got up steam again to meet
our projected rendezvous and it was
good to be moving. The Southern Ocean
is not the place to be on adead shipand |
suppose we were lucky that we did not
have a major storm. The Cheynes Il is a
terrific sea boat as | have said, very safe
and low in the water (built in 1947 for a
Norwegian whaling company), but some-
times we thought we were on a sub-
marine.

The rendezvous was a tremendous let
down with the owner coming with a tow
line instead of fuel and water. So it was
back to slow plodding hours as we made
our way towards Albany. The weather got
warmer and spirits began to soar and we
were all looking forward to getting back.
The journey back finally took 27 days and
was a real marathon.

Then it was back in Albany with a great
deal of work to be done unloading and
arranging for all our borrowed items to
be returned. Since we had started at
Hobart it meant a lot of extra expense to
get items shipped across Australia to
their eventual destination. Once again
the mountaineers came to my rescue and
| am grateful to Bruno, Leopold, Walter
and Werner for their assistance in
clearing the Cheynes [I. It was a
gruelling couple of days and finally Kirsti
and | split resources and she returned to
Hobart to tidy up there. | returned to
Norfolk Island and the mountain of mail
and not a few problems after being away
for aimost four months.

And finally

For myself | would like to thank those
who helped and waited. it was along wait
but then Heard Island is not the easiest
of places to get to. Financial considera-
tions have always been the problem and
it was not until we secured the means of
transport that we could really feel that
we were on our way. Once there it was
certainly worth it!
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performance, reliability, value
and immediate delivery!

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

V-212/222 20MHz Dual Trace V-650 60MHz Dual Timebase
V-223 20MHz Sweep Delay V-i050  100MHz Quad Trace

(illustrated) V-1070  100MHz Four Channel

V-209 20MHz Mini-Poriable V-1100  100MHz DMM/Counter
V-422 40MHz Dual Trace V-134 10MHz Tube Storage

L V423 40MHz Sweep Delay VC-6015 10MHz Digital Storage

L Vo509 50MHz Mini-Poriable VC-6041 40MHz Digital Storage

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

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

QUARTZ CRYSTALS

CRYSTALS FOR 2 METRES STOCK CRYSTALS MADE TO ORDER CRYSTALS
HC25£2.15 FOR ONE CRYSTAL  £1.96 WHEN 2 OR MORE PURCHASED FUNDAMENTALS OVERTONES-
HC6 £2.15 FOR ONE CRYSTAL £2.05 WHEN 2 OR MORE PURCHASED FREQUENCY  RANGE  PRICE FREQUENCY RANGE  PRICE
TX CRYSTALS RS CRYSTALS CHANNELS N STOCK 57O 50kHz £21.00 3rd OVT 21.00 TO 65.00MHz £455
HC6/U  B8MHz 30PF 44MHz SERIES RES ROTOR7 S11,520 TO 523 50TO  150kHz  £11.00 5th OVT 6000  TO 110.0MHz £5.10
HC25/U 12MHz 30 & 40PF 4aMHz SERIES RES RO TOR7 $8,TO 523 & §32 1070 s00kHz  £7.80 5th OVT 11000 TO 125.0MHz £7.40
HC25/U 18 MHz 25 & 20PF 14/15 MHz 20 & 30PF RO TOR7 S8, TO 5234 832 160TO  999kHz  £11.90 7th OVT 12500  TO 175.0MHz £10.00
HC25 SCANNER XTLS (NOT SR9) RO TO R7 S8, TO S23 & S32 170 1.5MHz £10.75
full list available on request, please send SAE 1570  2.0MHz £5.10
4 METRE CRYSTALS FOR 70.26 IN HCG/U AT £2.40 sach 2070 6.0MHz £4.75 DELIVERY 20 TO175.0MHz  2to 3 weeks
TX 8.78250 RX29.78000 6 TO 21MHz £4.55 5 TO 999 9kHz 6 to 8 weeks
TOCM CRYSTALS £5.00/pr or £2.50 each ATO  25MHz £6.50 1 TO 1.499MHz 3 to 4weeks
For Pye PF1 PF2 & PF70 series Wood & Douglas and FDK MULTI U11 X X .
SUB (433,2) SU20.RBO RB2 RB4 RB6 RB10 RE11 RB13 RB14 RB15 Unless otherwise requested fundamentats will be supplied for 30pt load capacitance and
ALSO for MULTI U11 ONLY SU16 SU18 overtones for series resonant operation.
CONVERTER CRYSTALS IN HC18/U AT £2.85 each. HOLDERS:- PLEASE SPECIFY WHEN ORDERING — eise HC25/U supplied for XTLS above 3MHz
22.000, 38.666, 42.000, 70.000, 96.000, 101,000, 101.500, 105.666, 116.000 HC13/U 6-200kHz HC6/U & HC33/U 170kHz — 175MHz HC18/U & HC25/U 2-175MHz
FREQUENCY STANDARDS £2.78 sach DISCOUNTS: Price on application for 10 + units to same frequency/spec. or butk purchase of
HC6/U 10000kHz 3.50MHz 5.00MHz 10.000MHz 10.700MHz mixed frequencies. We supply FREE xtals for use in UK repeaters.
also HC6/U 445KHZz £3.25 each couum&a L CRYSTALS: available on fast delivery and at competitive prices. Please send for
HC18/U 1000kHZ 7.00MHZz 10.70MHz 48.00MHZ 100.00MHZz list stating interests
TONEBURST, |.F. & MPU CRYSTALS IN HC18 £2.25 EACH EMERG| Y SERVICE: for XTALS 1 10 125MHz. Add the surcharge for each XTAL. Days refer to
7.168MHz (For 1750 HZ Tone), 10.245 (for 10.7 IF) workap days 4 dlés + £12. 6 days + £7, 8 days + £5, 13 days + £3,
3.2768 5.0688 14.3180 15. CRYSTALS SOC! { HC25 £0.20 ea. HC6 £0.25 ea. MINIMUM ORDER CHARGE £1.50
YAESU CRYSTALS for FT101's FTO01 & etc £4.000 each unless orderad with crystals
Many available ex stock (A list is available on request pse send SAE) TERMS: Cash with order post inc. to UK & Ireland. Cheques & PO's to QSL LTD
A stamped addressed envelope with ALL enquries please.
LluartSiak F.O. Box .
1 19 Erith ALL PRICES ARE Telephone: 01-318 4419 24 Hr Ansafone Dartford (0322) 330830
] MARKETINGLTD  4eont DAS 1LH  EXVATPLEASEADD 15% Telex: 8817271 GECOMS — G (Attention QUARTSLAB)

TECHNICIAN ENGINEERS

COMMUNICATIONS AND ELECTRONICS

A Planned Career in Technology in the Cotswolds
Salaries up to £11,445

® VACANCIES at both TECHNICIAN ENGINEER @ CAREER PLANNING aided by regular

and ENGINEERING TECHNICIAN Ievel. assessments of performance.

© CHALLENGING WORK in the developmentand @ ADVANCEMENT opportunities on the basis of
support of highly sophisticated communications proven ability.

andcomputer systems. o . OVERSEAS service (voluntary).

¢ OPPORTUNITIES for gaining experience in a ® FLEXIBLE working hours with up to six

wide variety of technical roles. weeks leave.
® EXTENSIVE ENGINEERING FACILITIES ® RELOCATION EXPENSES in most cases.

Applicants for the higher grade of TECHNICIAN ENGINEER experience is required. Registration as a Technician Engineer
should normally possess a BTEC Higher National Certificate/ (T.Eng) would be an advantage. Salary Scale: £9,113 — £11,445
Diploma in electronics or other relevant subject; ora City and Applicants with BTEC ONC or equivalent and at least 4 years
Guilds Full Technological Certificate, or an equivalent relevant training and experience are eligible for posts at the
qualification. An aggregate of at least 8 years relevant trainingand  ENGINEERING TECHNICIAN level for which a structured
training programme is provided. Salary Scale: £6,599 — £9,135

INTERESTED? Then for either post send for full details and
application form to the address below, quoting Ref: T/6523/85

THE RECRUITMENT OFFICE, GCHQ, ROOM A/1108
OAKLEY, PRIORS ROAD, CHELTENHAM, GLOS GL32 5A)
ORTELEPHONE (0242) 32912/3
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ATV ON THE AIR

Presented by
Andy Emmerson GS8PTH

Another three months past and loads
of letters, for which | thank you. No
major openings though (as far as I'm
aware), so it's all down to the normal type
of ATV activity, ie patient experimenta-
tion and local contacts - and what's
wrong with that?! Anyway, down to
business: let's pull some letters out of
the file, starting with 70 centimetres.

Les Gibson G3RCX, who hails from
Thorpe Bay, near Southend in Essex,
writes that he is at last on the air. Video
QSOs include Robin G4DVJ, Jim G6CVB
and others. Les has a Microwave Mod-
ules transmitter and wants to getup to 50
or 100 watts. What, he asks, is the best
compromise between watts out and
power supply amps in? Would a 100W
solid state PA offer much advantage over
a50W one? My answer to question oneis
£££ and to questiontwo aresounding no-
the extra power will barely add one P
point to your report!

Experience sadly relates that solid
state PAs are a disappointment for many
people: they tend to require expensive
power supplies, and then theirowners do
not monitor the output signal with a
'scope. The net result is a signal
composed of all video and no syncs.
Furthermore these PAs are not linear
when run flat out, so you mustreckon on
derating them by at ieast a third to pass
video linearly.

The best bet by far is to look for a
secondhand EDL-432P (£50-75) or some

An informative caption from PE1AGA. Why not send your photos?

similar device using a 2C39 valve: this
will be guaranteed linear and will pass a
full bandwidth TV signal. With a nice
built-in high voltage power supply, it
won'trequire a second mortgage for a 20
amp 12V PSU, either.

An eyewig wiites

Monday night is ATV night in the
Edinburgh and Fife area, writes Alastair
Downs GM6ENEI. He says that he has a
half watt/half not transmitter — sounds
fun! Moving down to Bristol, ATV is on
the list of sideshows for the celebrations
marking the 150th anniversary of the
founding of God's Wonderful Railway. By
the time you read this GB2GWR should
have transmitted colour pixfrom Temple
Meads station, helped by Matthew
G60CV, Phil GBSPA and Peter GBWAX.

‘t am Mervyn the eyewig’, writes the
now licensed G1MDD from Upton Bishop
near Ross-on-Wye. Mervyn visited Dave
ZL1LH in New Zealand and came away
with a set of PCBs for SSTV as well as
seeing his collection of old radios and
gramaphones. Back home Mervyn has
devised an interesting gadget in his
shack. This uses a convex shop security
mirror, about two feet in diameter,
placed at one end of the shack. He is able

"to point the camera at it and with the aid

of zoom give an excellent view of the
proceedings, without a wide angle lens
and with everything in focus.

From Albany, Auckland M J Sheffield

ZL1ABS writes of his first two-way
contact with Wayne ZL1TVW. He also
operated in the NX VHF-UHF contest
with lan ZL1TOQ under the call ZL1TVW:
in this contest there is a 100km minimum
contact rule, which made things more
difficult and restricted them to one
hookup. MJ hopes to recruit more
members to ATV - well done!

Jeff G8PX writes again from Oxford
and informs us that G3UMF, G8PQG and
he are on the air with TV most weekends.
GBAQC is QRT pending aerial repairs
and GOAFY, G1AAU and G6YTW have
receive converters. G8SIN is also
assembling a station, so there is enough
activity for a local ATV group thinks Jeff.

Continental DX via GB3VR

On the next band up activity through
GB3TV is on the increase, and Dave
G4FRE claims to have heard ‘that 23cm
thing from Dunstable’ at Felixstowe.
Indeed, rumour hasitthatboth TV and VR
were visible simultaneously one nightin
London, so perhaps there was a lift after
all.

Mentioning GB3VR reminds me that
Roy G4WTV claims the first foreign TV
contact through arepeater. No prizes for
guessing the repeater, nor for that
matter the call of the contact (yes,
F1EDM...). Date not recorded but early
1985.

On 2 March Nick G4WHO (Wimborne)
had a full duplex vision QSO with Garry
G4CRJ (High Wycombe). Nick sent 10
watts of 70cm vision to an 18 element
Parabeam plus 50mW audio on SU8into a
Slim Jim. Garry had just half a watt of
sound and vision on 23cm, but this was
sufficient for P4 pictures (perhaps there
was a lift then). Nick has a good location
and finds he can regulariy work Garry on
24cm: he can also see Mike G8BLES from
his new Hampshire eyrie under flat
conditions, a distance of 60 miles.

In Bristol Shaun G8VPG has been

John ‘QRO’ GBMNY from South London. Photos by Ryn Muntjewerff
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working Chris ‘Ancient Modulation’
G8GLQ over a 13km obstructed path:
Chris was slope detecting. GB3UT is in
this part of the world and | am informed
that the aerials, receiver and video
processing are now complete and the
rest is progressing nicely.

In Kent several of the east Kent gang
have built GaASFET preamps and seem
well satisfied. Ron G6GHP finds the
performance of the BATC FM demodula-
tor can be improved with a preamp. He
uses the 26dB gain two-stage tunable
one published in Roger Bunney’s DX-TV
paperback (G3YQC has found that the
Wood & Douglas IF board also benefits
from an IF preamp).

Latest Kent viewer is Roy G6OKB at
Minster-in-Thanet, reports Ron. Ron has
also had a P3 report from John G30GX
over the water in Essex: he was able to
give John a P2 for his 100mW! Current
roster down there is G4AYT (200mW,
1250MHz), G6XYY (1.25W, 1255MH2),
G6GHP (6W, 1245MHz) all FM into 20-turn
helical antennas.

Duplex in the West Midlands

In Atherstone (Warwickshire) John
G6EHJ has a 500ft asl site from which he
gets a P5 FM picture over the 20 miles to
G3DFL. Transmitter is a Fortop (2 watts)

and antenna is JVL (‘very narrow beam-
width'). Geoff transmits back from
Smethwick on 70cm, giving full duplex
QSOs.

Some lonely lads in Norfolk are looking
for 24cm TV contacts outside their
locality: they are Laurence G6DPL and
Malcolm G8ZLT, both in King's Lynn. In
Oxford G8PX has built a 24cm TV
transmitter and is currently browbeating
Alan G3UMF to get on 24cm.

Final microwave letter is from Peter
G3PYB in Thorner, Yorks. From his home
about 4 miles south of Wetherby he has
established a path to Peter G4ARNA at
Bradfield near Sheffield. The 50km path
is not optical but even with modest
antennas (15/15 J-Beam and narrow-
band Tonna) the pictures are promising.
Radar is no problem says 'PYB, but
'RNA’s 1200 elevated site (1200ft) does
give him trouble at times. Power at the
PYB end is 20W on 1280MHz with a W&D
receive system and often a sub-1dB NF
GaAsFET preamp. Intercarrier sound is
planned as well as wide deviation audio
onthevisionfrequency,whenTVisnotin
use, for duplex working.

G4RNA has 40 to 50W output and plans
to mount the PA at masthead, which
should help. Aerials are long helical and
a 4ft grid dish. They have both relayed

from 24cm to 70cm, without too many
problems. 'PYB has a high-ERP 10GHz Tx
and a suitable Rx system (FM of course):
he hopes to go out portable with a 4ft
dish, assuming he can find some con-
tacts, but there is considerable interest
in 10GHz in Yorkshire and Lincolnshire.

SSTV news — not much!

SSTV now. Chris Lewis G6ACL writes
from Loughborough in Leicestershire
that he has been experimenting with the
Scarab Systems SSTV program for the
Sinclair Spectrum. This, he finds, will
resolve a 32 second frame. The program
will scroll down the page and when full
will start at the top again. When this
occurs Chris stops the tape and prints
the first screen, then runs the pre-
recorded tape and allows the program to
fill another screen and output to the
Spectrum printer.

Chris sent a print to prove it, though it
is not really suitable for reproduction
here. He says the program tracks the
slower scan frequencies perfectly and
recommends it highly. Chris also
reminds us that 144.500 is the SSTV
calling frequency and not the RTTY or
ATV talkback channel, nor the Worked
All England Squares Contest channel,
nor ‘See you one meg down [from S20]".
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~—~" by Steve Whitt

t is a sad fact that time is a limited

commodity as far as the DXer is
concerned — particularly for those who
have to fit a full time job around their DX
activities! There are a number of ways of
using the available time to the best
advantage which basically come down to
knowing when to listen for a particular
station or for a specific area of the world.
Tomake this decision one needs to know
station broadcasting hours, sunset and
sunrise times at the distant station and
seasonal time zone variations.

Firstly, as | have mentioned in this
column before, the best source of
information about broadcasting hours is
probably the World Radio TV Handbook.
As an example, it reveals that in order to
DX the Caribbean one should listen
before 0400hrs GMT since many stations
in this region sign off around this time.

Secondly, it is essential for the MW-
DXer to understand the significance of
sunset and sunrise times in order to
choose the best listening times. At night
MW radio signals propagate over great
distances via the ‘skywave’, which is a

DX FILE

This month we start with a very
interesting report submitted by A
Walmsley of Blackpool, who has been
using a Realistic DX400 receiver to good
effect. With just a 7 metre loft aerial he
logged the following stations at the end
of May:

590 VOCM St Johns NF @ 0014
1010 WINS New York NY @ 0314
1050 CHUM Toronto ON @ 0240
1050 WHN New York NY @ 0115
1140 CBI Sydney NS @ 0309
1210 WCAU Philadelphia PA @ 0152
1320 CFGM Richmond Hill ON @ 0300
1390 WCSC Charleston SC @ 0203 (just
5kW)
1500 WTOP Washington DC @ 0325
1510 WMRE Boston MA @ 0110

In addition | have noticed that R Globo,
Riode Janeiro, Brazil (1220kHz) has been
regular most nights during the summer
from 2315hrs onwards. This station isvery
easy to recognise by its regular IDs and
dramatic news at 2400hrs.

radio wave that has been reflected back
to the earth from the ionosphere; during
the hours of daylight the properties of
the ionosphere change so that MW
signals are absorbed rather than
reflected. For skywave propagation to
occur it is essential that the Great Circle
path between transmitter and receiver is
in darkness; it is for this reason that the
DXer can often hear American stations
after midnight GMT.

The table shows the sunset times for
various locations across the Atlantic and
these indicate the earliest time that
stations in the target area are likely to be
heard. Equally, DX is unlikely to be heard
after sunrise at the receiver site, there-
fore the table also includes the sunrise
time for London. Exact times are only
given for the beginning of the month, but
times for intermediate dates can be
interpolated with reasonable accuracy.

Moving onto the last point, at the
moment the whole of Europe is operat-
ing summer time, which is GMT+1 in
Britain and Eire and GMT+2 on the
Continent. The change back from sum-
mer time is not yet co-ordinated and
Continental time reverts to GMT+1 on
29 September whilst Britain and Eire
change back to GMT on 27 October.
Since African countries do not operate
summer time, there is a good DX window
during the summer from about 2200hrs,
when many European stations close
down, until 2400hrs when many African
stations sign off. In fact September is
often very good for Afro-DX, and stations
worth looking for include ORTS Dakar,
Senegal on 765kHz, Quagadougou, Bur-
kina Faso _(formerly Upper Volta) on
747kHz and RDN Conakry, Guinea on
1404kHz. Additionally the month of
October is convenient for pre-dawn DX
to the Americas since Continental sta-
tions will be signing on at about the same
time as British stations, rather than an
hour earlier as is normal.

Starting point

Whilst on the subject of timekeeping
there are two related items that can be
very useful to the DXer and are highly
recommended for the novice.

Firstly, | would recommend that every
MW-DXer keep some sort of logbook,
preferably a book set aside specially for

this purpose, in which all relevant
information about stations can be noted
as they are heard. One can then pick out
the important information that needs to
be included in a reception report to a
station. Furthermore you now have a
useful record of your DX activities that
can be referred to at a later date.

Secondly, | would suggest that every
DXer should have a cassette recorder
permanently linked to their main
receiver (rememberitdoesn’'t need to be
hi-fi); a taperecording of aweak ssignal is
invaluable when it comes to extracting
station IDs and other information.

A further benefit is obtained by
combining an electronic time-switch
with the cassette recorder,thus allowing
stations to be recorded at times that
would normally be considered inconve-
nient for listening. Some time-switches
are available with digital clock read-outs
and facilities for several on/off times
accurate to the nearest minute, and
although these may cost in the region of
£20 they soon become invaluable.

For the last few months | have included
some listening tips for the newcomer to
the MW band, which have mainly been
European English language program-
mes. This month’s listening tips bring the
total to 22, but if you missed the previous
issues of Radio & Electronics World
there is no need to worry, since ali the
information (and much more) is available
in a publication called European English
Language Broadcasts on MW, which can
be obtained from the Medium Wave
Circle for 50p including postage. Send
your money to Harold Emblem, 6 Pratt
Lane, Mirfield, W Yorks WF14 9LX. Once
again all times given are GMT/UTC and
are valid till October.

792kHz VOA Kavalla, Greece 0400-0430
1233kHz Trans World R, Cyprus 2115-2130
(not easy) )
1359kHz R Berlin Int, GDR 2115-2200

Sunset time Time (GMTAUTC)
at transmitter

site 1 Sept 1 Oct 1 Nov
St Johns, 2210 211 2016

Newfoundland

Caracas, 2237 2219 2205

Venezuela

New York, 2327 2231 2154

USA

Quito, 2317 2307 2301

Ecuador

Havana, 2347 2318 2253

Cuba

Chicago, 0026 2332 2248

USA

Seattle, 0250 0150 0055

USA :

Sunrise at 0513 0600 0651

London
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DX-TV

RECEPTION
REPORTS

Compiled by Keith Hamer and Garry Smith

he long-awaited 1985 sporadic-E

season finally arrived bang on cue.
The first opening occurred on May 1st
with a typical May Day parade from
Soviet TV on channel R1. Sporadic-E
activity was in evidence practically every
day through May with the 24th and 25th
being, without doubt, the best days.
Signals arrived from all over Europe. At
times the whole of Band | was sheer
chaos with every channe! crammed
with DX.

There were a few minor tropospheric
lifts in Band Iil and on UHF during the
month. The main countries to be
received were Belgium, France and the
Netherlands. As far as we are aware
there weren't any signals of too much
significance noted via the trops.

Sporadic-E round-up

Experienced DXers were pleased to
find a few exotic signals infiltrating their
aerial systems. Ray Davies, situated on
the Norfolk coast, watched the PM5534
from EPT (Greece) on channel E3 during
the morning of May 3rd. On the 24th
Simon Hamer at his location near
Presteigne in Powys saw an Arabic

caption on E3 at 1840. This was presum- _

ably JTV from the Suweilih transmitter in
Jordan.

Most newcomers to the hobby were
more than delighted to sample bull-
fighting from Spain, wildlife and botany
from Norway and military parades from
Russia. Thiswas especially the case after
along inactive winter with virtually no DX
reception.

Most DX-TV enthusiasts have found
reception much easier throughout
Bands | and Il since the closure of the
405-line services. There have been a few
instances where 6m activity has con-
tinued to ruin reception on channel R1,
even after 0830. Fortunately, interfer-
ence from 6m amateurs hasn't spoilt the
stronger DX-TV signals too much.

DX logs for May

This month we are featuring two logs.
The first comes from William Maries of
Studley in Warwickshire. William uses a
rotatable wideband dipole which feeds a
standard UHF portable via an upconver-
ter. Although his equipment is fairly
basic, his log speaks for itself:
19/5/85: NOS-1 from the Netherlands on
test and received on channel E4 via

tropospheric propagation using a muiti-
element UHF aerial; TVE (Spain) via
sporadic-E with a sports programme and
the American TV series MxAxSxH.
24/5/85: NRK (Norway) with a news
programme; TVP (Poland) on program-
mes; RAI (italy) with programme sche-
dules; JRT (Yugosiavia) showing com-
mercials featuring the well-known ‘EPP’
caption between each advert; SR/SVT
(Sweden) with programmes including a
cartoon; TSS (Russia) with news or
current affairs programmes. All recep-
tion via sporadic-E. An unidentified
chequered test pattern was also noted
but there are no details concerning the
channel.

25/5/85: TVE with the results of the
Spanish national lottery; TSS with anews
bulletin; SR/SVT on test; MTV (Hungary)
with programmes going on to their news
programme called ‘'TV Hirado’; JRT with
the news from TV Zagreb; ORF (Austria)
with their news programme; RAl with
general programmes featuring iden-
tification in the corner of the screen. The
‘RAI’ ident appears on all programmes to
help prevent piracy by ltalian private TV
stations, of which there are literally
hundreds. All reception noted was via
sporadic-E.

26/5/85: MTV with programmes.
27/5/85: CST (Czechoslovakia) on test
with the EZO-type electronic test card;
RAIl with a quiz programme; unidentified
programmes noted, including an
announcer wearing medals.

28/5/85: SR/SVT radiating the test card
and noted on channels E2, E3 and E4;
NRK with the PM5534 test card and a
variety of transmitter identifications
including Steigen (channel E2), Hemnes
(E3), Gulen (E2), Greipstad (E2) changing
to ‘NORGE NRK' ident, Bagn (E3),
Melhus (E2) and Kongsberg on channel
E4; TVE showing the GTE colour test
card; RAI with a news programme; CST
radiating the ‘RS-KH’ test card followed
by the FuBK pattern. All reception via
Sp-E.

29/5/85: TVE on test with the colour test
card followed by regional transmissions.
TVE was noted for most of the day on
channels E2, E3 and E4; RTP (Portugal)
with a news bulletin followed by the
FuBK test card then educational prog-
rammes. Transmissions were noted on
channel E2 via sporadic-E.

30/5/88: TVE received on E4 with prog-
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rammes via sporadic-E.

31/5/85: NOS-1 radiating the PM5544 test
card in the morning and reappearing at
various times during the day. Reception
was from the channel E4 outlet at Lopik
during enhanced tropospheric condit-

‘ ions; RTBF-1 (French-language service

from Belgium) with the PM5544 test card
during the early- morning period and
received in Band il on channel E8; Canal

- Plus (France) with programmes; TVE on

E2,E3 and E4, chiefly with the GTE colour
test card but regional test cards were
also seen including Madrid on E4 and La
Muela on E3. Reception was in PAL
colour via sporadic-E. Transmissions
from TVE-2 were also logged on channel
E2; RTP on E2 and E3 with a news
magazine programme, the test card and
educational programmes; TSS with a
news or current affairs programme.
Channel details are not known.

Our other featured log has been sentin
by Mark Dent of Leeds. Judging by
Mark's reception, his location appears to
be ideal for DX-TV. All times noted are
GMT.

1/5/85: Swiss FuBK test card with the
identification ‘+PTT SRG1’ at 1140 on
channel E2; programme from West
Germany on E2 at 1142; ‘+PTT SRGT’
FuBK test card on E3 with a caption on E2
reading ‘DRS’; RAl on 1A; MTV with a
multiburst test pattern on R1 and the

“Hungarian clock caption at 1300.

2/5/85: RAl on channel |A at 1342 with the
PM5544 test card, received via meteor
shower.

6/5/85: italian PM5544 test card with the
identification ‘RAIl 1’; Swiss test card on
channel E2; SR/SVT on E2 with the ‘TV1
SVERIGE’ PM5534; CST on R2 with the
EZO-type test card carrying the iden-
tification ‘RS-KH’; Bayerischer Rund-
funk from West Germany radiating the
FuBK test card and ‘GRUNTEN’ iden-
tification on E2; RTVE from Spain on E3
transmitting the GTE colour test card
with ‘tve tvel’ identification; JRT with
programmes on E3 and E4.

7/5/85: RAI on channel A with the ‘RAI 1’
PM5544 test card; West German ‘GRUN-
TEN' FuBK pattern on E2; RTVE colour
bars at 1004 on E2; RTP (Portugal) on E3.
8/5/85: TSS with a programme on R1
celebrating VE Day, also on channel R2.
12/5/85: NOS-1 on E39 via trop; MTV R2
with programmes, also on R1; CST
programmes on R2 at 1502; JRT at 1505
with programmes on channel E3.
13/5/85: BRT (Belgium) on E43 and E46
via enhanced tropospheric conditions.
15/5/85;: RTVE E2 radiating the ‘tve tvel’
colour test card at 1008; TSS R1; CST on
R1 with the 'RS-KH’ test card; West
German teletext pages on E2 at 1113; RAI
on IA with the ‘RAI 1’ PM5544 test card at
1129; MTV multiburst on R1 followed by
the ‘MTV-1 BUDAPEST' PM5544; TSS
clock caption on channel R2 at 1700
showing GMT +4 hours.

18/5/85: NOS-2 on E32; BRT E43 and E46;
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TDF (France) on E39 from the 2nd
network, ‘Antenne 2’ via trop; RTVE on E2
with the GTE test card carrying the
identification ‘tve tve2' at 1243.

24/5/85: Swiss FuBK on E2 at 0937; MTV
with programmes on R1; RAIl ‘Televideo’
teletext pages; JRT E3 on programmes,
also on channel E4; ‘RAl 1° PM5544 on
channel IB; low-frequency test pattern at
1042 from RTP on channel E3; RTVE
colour-bar pattern carrying the regional
identification 'RTVE LA MUELA 3'. The
GTE colour test card was noted on E4
withtheident TVE BARCELONA’at 1118.
On channel E3 the regional ‘TVE GAMO-
NITEIRO 3’ colour-bar pattern was noted.
A little later at 1149 a new pattern was
received on E3 with the identification
‘VALENCIA'; JRT E3with the 'JRT BGRD’
PM5544 test card; an unidentified chess-
board pattern was seen just HF of
channel |A at 1213. This was probably the
Italian pirate station, NCT; West German
‘GRUNTEN'’ FuBK test card on E2; ORF
(Austria) on E4 transmitting the old
monoscopic Telefunken TO5 test card
with the identification ‘ORF FS1'. This
was also seen on channel E2a; CST R2
radiating the PM5544 which carried the
identification ‘SR1-TV BRATISLAVA’ at
1259. The familiar ‘RS-KH’ electronic test
pattern was logged on R1 from CST at
1313; TSS with programmes on R1and R2.
25/5/85: Some early morning reception
with programmes from TSS on R1 at 0517
and the ‘RS-KH’ test card from Czechos-
lovakia on R1 at 0543. The TVP PM5544
from Poland was noted on R1 at 0606. An
FuBK test card with the identification
‘JRT ZGRB 1’ appeared at 0633 on E4 and,
to complete the breakfast-time round up,
a chessboard pattern just HF of channel
|IA was seen at 0640. Reception was
probably from NCT. Other signals logged
during the day include: MTV on R1 and
R2; RTVE with the ‘tve tve’ colour test
card on E2, E3 and E4; the Portuguese
FuBK test card on E3 with ‘RTP 1’ ident;
TVP on R1 with a news programme
identified by the letters ‘dt’; ORF on E2a
with a caption reading ‘Osterreichischer
Heute’' (Austria Today); an ident caption
from Czechoslovakia on R2 from Bratis-
lava at 1705; programmes from Hungary
on channels R1 and R2; an identification

News programme broadcast by the French 1st
network, TF-1

caption ‘NOCQJ TV 1’ at 1724 on E3 from
JRT in Yugoslavia.
27/5/85: Colour test card from the
Spanish 2nd network with the identifica-
tion ‘tve tve2' on channel E2; TSS
programmes on R1; the FuBK test card
from Portugal on channel E3 carrying the
ident ‘RTP-PORTO".
28/5/85: NRK (Norway) on E2 with the
PM5534 at 0746 with the transmitter ident
‘NORGE STEIGEN’; SR/SVT Sweden on
E2 with the ‘TV1 SVERIGE' PM5534; the
FuBK test card from Finland was logged
at 1003 which included the inscription
'YLE TV1'. Other countries received
during the day included Spain, Portugal,
Italy, Hungary and Czechoslovakia.
29/5/85: Several transmissions from
Spain were received including a colour-
bar pattern on E4 with the ident
‘SANTIAGO4'. The ‘RTP 1’ FuBK testcard
was logged on channels E2 and E3 from
Portugal.
30/5/85: Unidentified PM5544 test card at
1046 on channel IB/IA. This was possibly
RTE (Eire) via trop. Other signals noted
via enhanced trop conditions included
BRT on E43 and E46, TDF Antenne-2 on
E39, Canal Plus (France) on F5, ZDF
(West Germany) E35 and E37, WDR-1
(Westdeutscher Rundfunk in West Ger-
many) on E46, NDR-3 (Norddeutscher
Rundfunk) on channels E40 and E43.
31/5/85: Reception via tropospheric
propagation continued with the follow-
ing stations: TDF Canal Plus on F5; RTBF
(Belgium) on E8 and E61; NOS-1 E6 and
E7; NDR-10n E41, NDR-3 E43, WDR-1 E32,
ZDF E24, E35, E37, E39; DDR:F2 (East
Germany) received on channel E34 from
the transmitter at Brocken.

Our thanks to William and Mark for
sending in their very impressive DX-TV
logs.

Anglia TV on E10 mystery

At least three reports claim that Anglia
Television programmes have been
resolved on channel E10 in the Notting-
hamshire/Lincolnshire area. Signal
strength has been fair and this encour-
agedtwo DXers in Nottingham to attempt
to locate the source of transmissions.
The IBA were initially consulted but they
apparently had no knowledge relating to
these transmissions or of harmonic
radiation from a UHF outlet.

The source has been traced to the City
of Lincoln and it appears that a pirate
transmitter isin operation. Ablankraster
is radiated after the normal Anglia TV
stations have completely switched off
after close down.

Signals have been received over a
period of five days followed by three days
of total inactivity. We have no idea what
the motive is behind these strange
transmissions since a receiver with 625-
line VHF facilities would be required in
order to resolve the programmes. One
theory is that the pirate station is using
Band Il to escape attention and subse-

quent detection by the DTI. Several
years ago there were complaints when
the Belmont transmitter stopped radiat-
ing Anglia TV. Yorkshire TV programmes
appeared in their place, much to the
dismay of the farming community
throughout Lincolnshire. They were
disgruntled because the detailed
weather forecasts had been replaced by
superficial 30-second spots. Could this
be the UK'sfirstillegal relay station? Any
information on this subject would be
most welcome.

Reception reports

Chris Howles (Lichfield) reports a
successful season so far. On May 19th at
1640BST a programme appeared featur-
ing an African minister on channel E2.
Reception lasted for approximately five
minutes. A short while later, RAl was
resolved on channel IA with a football
match. Spain was also noted with yet
ahother screening of M*AxS«H on
channel E2. The NCT chessboard was in
evidence on the 24th just after 0800BST.
This was swamped at times by the RAI
test card on |A.

Chris was surprised to find the Finnish
FuBK test card on channel E3 at 1005 on
the 28th. The identification was ‘YLE
TV1'. This was eventually followed by
Sweden using the ‘TV1 SVERIGE'
PM5534 pattern. Signals from Norwegian
transmitters were also observed. The
‘NORGE STEIGEN’ PM5534 was present
on E2 with sound and colour, while on E3
the test card carried the ‘NORGE
HEMNES' identification.

The 25th was an eventful day for Chris
with reception on channel R3 in Band |l.
The programme consisted of male dan-
cers wearing evening suits. The time of
reception was 1312BST. This was prob-
ably TSS (Russia). Adifferent networkon
channel R1 was noted simultaneously
with a current affairs programme called
‘HOBOCTN".

David Wright (St Neots, Cam-
bridgeshire) has written with a descrip-
tion of his DX-TV equipment. It consists
of a 14-inch Shibaden monochrome
portable set with sound systems B and G
(5.5MHz). For colour reception he uses
an elderly Luxor set which has a
multiband tuner fitted. A 3-element

37

Spanish clock caption received by Jurgen
Klassen via Sp-E on E2 in West Berlin
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wideband Yagi is employed for Band | DX
reception, complete with a tunable
amplifier.

For tropospheric reception in Band Il|,
David uses a 10-element Yagi array while
for UHF he has installed aWoisey Colour
King. This covers the entire UHF spec-
trum.

David noted the May Day parade on
channel R1 on the 1st together with the
chessboard pattern from NCT in Italy via
sporadic-E. A colour-bar pattern on R1
was eventually identified as TSS but a
chessboard pattern noted on the same
channel still remains a mystery. On the
14th at 0955BST a pulse and bar pattern
appeared on channel E2. We feel that this
was RTP from Portugal since this pattern
has been used in the past and has often
been received on channel E3.

Kevin Jackson and Mark Dent (both of
Leeds) have sent very impressive logs
for May. Kevin was busy turning the dials
as early as 0526 on the 25th. He was
rewarded with various transmissions
from Russia. An interesting catch was a
TSS caption with the inscription ‘EESTI
TELEVISIOON'. Reception was timed at
0551 on channel R2. Note the use of the
Roman rather than the usual Russian
Cyrillic alphabet.

The NCT chessboard was logged by
Kevin just HF of channel |A. At 0829 on
the 25th a programme with Greek
subtitling was resolved on E3. Unfortu-
nately for Kevin it may not be as exotic as
it first appears. JRT (Yugoslavia) have
been known to show such material.
Other reports tend to indicate that EPT
(Greece) radiates the PM5534 test card
during the morning.

Lighining scatter DX

During thundery weather on the 14th
Kevin monitored channels E43 and E46.
He was rewarded with short-duration
signals from BRT-Belgium (from the
Egem transmitter) and West Germany
(from the NDR-3 outlet on channel E46).
We have personally witnessed lightning
scatter DX in Band || but have never
experienced it at UHF. it's worth trying,
providing the storm isn’t too close!

Tony Privett (Basingstoke) has
recently made improvements to his
rotatable aerial system. He offset the
alignment to enable the arrays to be
rotated through to the south-west with-
out them stopping at the due-south
position. It is advisable to do this for DX-
TV work since there is nothing more
frustrating than having to waste time
rotating the arrays through north before
they are pointing south-west.

Most European services have found
their way to Tony’s location during the
month. He too experienced the
spectacular openings of the 24th and
25th when the muf rose high enough to
permit reception of channels R3 and IC
inBand Il. Channel IC is used exclusively

.52.9MHz,

reception on E3 of a fairly weak PM5534
test card on the 24th remains a mystery.
Tony wonders if this could have been
EPT-Greece since there was identifica-
tion in the top black rectangle only. The
EPT test card certainly fits the bill, so
perhaps it was indeed reception from the
low-power Greek E3 transmitter.

John Bray (St Neots) achieved good
results with SECAM colour signals from
TSS, TVP and CST on the 24th and 25th
using his multi-standard Luxor SX9
receiver. A mystery in the form of a
PM5544 test card cropped up on channel
R1 on the 17th. As most DXers will be
aware, TVP is the only service to
regularly use this pattern without iden-
tification. The TVP version has a darker
background than a standard PM5544 but
John'sdidn’t. Has anyone else seen this?
" John reports that the Dutch service
(NOS) has again changed its opening
caption. It is easily recognised because
it carries the word ‘NEDERLAND’ at the
top and a large ‘1’ down the right-hand
side. The colour bars to the left of centre,
which are normally horizontal, have been
seen in a vertical position. However,
since John's letter arrived we have
noticed that the bars are horizontal once
again. Perhaps NOS weren’t satisfied
with the updated version!

Harold Brodribb (St Leonards-on-Sea)
has been active monitoring the Eastern
European OIRT FM band during open-
ings to the south-east. On the 25th at
least 21 such stations were heard
between 66.4MHz and 73.1MHz during
the afternoon. Earlier in the day various
Italian private radio links were moni-
tored carrying pop music programmes
on frequencies such as 51.8MHz,
54.5MHz, 559MHz and
55.25MHz, the latter coinciding with the
vision frequency of channel E3.

Bob Brooks (South Wirral) has been up
and about DXing very early most mor-
nings. Of particular interest was a West
German FuBK test card on channel E4
from Norddeutscher Rundfunk with
‘NDR-1' identification. Tuning in on the
25th, a chessboard pattern was seen on
E2 at 0745 with simultaneous reception of
RAIl-italy on channel |IA with the 'RAI 1’
PM5544. On two occasions, Bob has seen
on channel R1 a globe with lines of
latitude and longitude enclosed within a
rectangle. So far this has remained
unidentified.

Robin Williams (Shipston-on-Stour,
Warwickshire) received a number of
countries on the 25th including Sweden
on E2 with the PM5534 test card, TSS on
R1 and R2, TVE-1 on E2 and E4 together
with MTV-1 (Hungary), CST and JRT. He
also logged a football match on channe!
E4 from the West German TV service,
ARD.

Ray Davies (Happisburgh, Norfolk) was
pleasantly surprised to discover that he
could receive the Band Il channel R3 on

fairly good on this channel despite the
use of an aerial which is cut to a lower
frequency (channel E4). Perhaps a multi-
element Band Il array will soon grace the
Happisburgh skyline!

Apparently in East Anglia on June 1st
between 1000 and 1030, ran was seen on
channel E2 using the FuBK test card
with a digital clock displaying GMT+4%
hours. Ray was alerted but he couldn’t
find any trace of this extremely rare
visitor.

Clive Athowe (Blofield near Norwich)
reports excellent colour signals from
TVR in Rumania on the 15th. A footbait
match was being aired at the time over
the channel R2 transmitter located at -
Bucuresti.

Halian pirate

One test card which has kept quite a
few DXers guessing (including many
experienced enthusiasts) during May
has been a chessboard pattern around
channel |A and E3. it was actually slightly
HF of IA and was frequently received
throughout the month (a glance at the
reception reports confirms this). The
chessboard was often accompanied by
reception from RAIl in ltaly.

This pattern was subsequently identi-
fied by Harold Brodribb as originating
from the ltalian pirate TV station known
as NCT. Nord Center Television operates
via a low-power transmitter from Udine
which is close to the border with
Yugoslavia. The station has been well
received during past sporadic-E sea-
sons, but beware — NCT have a habit of
occasionally shifting their frequency. It
seems to vary anywhere between |A and
E3. Throughout their relatively short
history, NCT have used a variety of
captions and test patterns. The chess-
board includes identification in the
bottom right-hand corner.

Another chessboard pattern has been
sighted on E2/R1 but so far nobody has
been able to identify it. So far this season
we have not yet received this pattern
here in Derby.

Service information
West Germany: Two new transmitters
have come into service radiating prog-
rammes from Bayerischer Rundfunk.
Burgwindheim is served by a 60W outlet
on channel E36 while a 20W transmitter
on E43 covers Brughaslach and the
Rimbach region.
France: There is a new transmitter at
Mende on channel 68. The ERP is 3kW.
Finland: The following outlets have
recently opened: Muonio on channel E43
with 1kW ERP (YLE-1 programmes) and
E49 (YLE-2); Rovaniemi on E9 with 1kW
for YLE-1 (vertically polarised) and E49
for the YLE-2 network.

This month’s service information was
kindly supplied by Gdsta van der Linden
(Netherlands) and Alexander Wiese

by RAl in Italy and RTS in Albania. The hisGrundigcolour TV.Signaishavebeen (West Germany).
s
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ELMASET INSTRUMENT CASE

300x133x217mm deep £10.00 ¢2 (£1.580)

REGULATORS

LM317T Plastic T0220 variable
LM317 Metal
7812 Metal 12v 1A
7805/12/15/24 plastic
7905/12/15/24 plastic
CA3085 T099 Variable regulator

COMPUTERICS
27128-300nS ...

2764 INTEL/FU.

2732 EXEQPT
2114 EX EQPT 60p 4116 EX EQPT
6116 LP-2 (TC5517APL-2)...

6116 -2 (TC5517AP-2)

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

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

Plastic 3055 or 2955 equiv

2N3773 NPN 25A 160V £1.80

DISPLAYS

Futaba 4 digit clock, fluorescent display 5-LT 16
£1.80

Futaba 8 digit calculator, fluorescent display 9CT-

01-3L £1.

LCD Clock d|sp|ay07"d|g|ts =

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

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

MISCELLANEOUS

4x4 MEMBRANE KEYBOARD ...

INDUCTOR 20uH 1.5A

10,000xF 100v SPRAQUE

15,0001F 40v

NEWBRITISH TELECOM PLUG+LEAD

1.25" Panel Fuseholders

5.25” floppy discs Verbatim DSDD ...

MAINS ROCKER SWITCHES 6A SPST

STAINLESS STEEL HINGES 14.5" BY 1" OPEN £1.00
each 10/£7.00

.. 4/£1.00
00/£30.00
10/£16.00

MAINS TRANSIENT SUPPRESSORS 245v ... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms

12v 1.2w small wire ended lamps fit AUDI/VW TR7
VOLVO SAAB 10/£1.00
Heat shrink steeving pack

PTFE sleeving pack asstd colours.

250 mixed res diodes, zeners..

Mixed electrolyticcaps ....

Stereo cass A/P head
Mono head £1, Erase head
Thermal cut-outs 50', 77*, 85", 120'C
Thermal fuse 121'C 240v 15A

Vero pins fit 0.1" Vero

TO220 Micas + bushes 10/50p.
TO3 Micas + bushes ...
RELAYS 240v AC coil
changeover£1 3polec/o

Fig. 8 mains cassette leads

KYNAR wire wrapping wire 2oz reel.
PTFE min. screened cable

TOKIN MAINS RFi FILTER 250v 15A.
IEC Chassis plug/rfi filter 10A ....
Mercury tilt switch small

Min. rotary sw.4p c/01/8" shaft .
Thorn 9000 TV audio o/p stage

10m7 CERAMIC FILTER 50p ...

6m or 9m CERAMIC FITLER 50p

... 100/£28.00

KEYTRONICS

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

240v AC FAN 46" SQUARE NEW..
240/115v AC FAN 4.6" SQ. NEW ...
BELLING-LEE 12-way block L1469 .
POTENTIOMETERS short spindie
2k5 10k 25K 1M Lin
500k Iin 500k log long spindle
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
. PAIR/£1.00

.. £8.50 (£1.60)
£7.00 (£1.60)

5/€1

STICK-ON CABINET FEET ...

T03 TRANSISTOR COVERS

TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DILREED RELAY 2 POLE N/O CONTACTS..... £1.00
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS
348-649 £1.50 100+ £1

RECTIFIERS
120v 35A stud
12FR400 12A 400v small stud .
BY127 1200V 1.2A....

BY254 800v 3A
BY255 1300v 3A
1A B0Ov 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 £1 BTX95 800V 15A
35A 600v stud
MCR106 equiv. 4A 400v.
2N5061 800mA 60V T092
TICV106D .8A 400v T092 3/€1
MEU21 Prog. unijunction

TRIACS

25A 400v ex eqpt. tested

CONNECTORS (ex earr. price per p.lr)
‘D' 9-way £1; 15-way £1.50; 25-way
37-way £2; 50-way £3.50; covers 50p ea

BULK SEMIS
QTy
5K

1K75

...10/£18.00
.. 10/£22.00

8K
800

4556 SGS
4077
74HC30

UA3086PC
7415374
745240

25p
+...£38/1000

.£39/1000
-...£40/1000
£18/100

2N3904 S5K-+...
4070

MADE UP DISC DRIVE CABLES

34 IDC TO 34 WAY CARD EDGE
SINGLEDRIVE £6

WIRE WOUND RESISTORS
W21orsim2.5W100F ONEVALUEFOR

R47 1R02R02R7 3R9 5R0 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 1OK

RO5 (50milli-ohm) 1% 3W. .4 for £1
W22 or sim 6 watt 7 OF ONE VALUE for . £1.00

DOUBLE DRIVE £8

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS

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 1RO 3R0 6R8 56R 62R 100R 220R 270R 390R 680R
1K 1K8 10K
W24/ sim. 12 watt 4 OF ONE VALUE for

270R 400R 620R 820R 1K

PHOTO DEVICES
Siotted opto-switch OPCOA OPB815
2N5777 50p
TIL81T018 Photo transistor...
TIL38 Infrared LED
OPI12252 Opto isolator
Photo diode 50p
MEL12 (Photo darlington base n/c)
RPY58A LDR 50p ORP12 LDR

LEDs RED 3mm or 5mm 12/€1....
GREEN or YELLOW 3 or 5mm 10/€1
FLASHING RED 5mm 50p

DIODES

183740 Germanium ...

1N4004 or SD4 1A 300v .
1N5401 3A 100V

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

MULTI TURN PRESETS
10R 20R 100R 200R 500R
2K 5K 22K 50K 100K 200K

IC SOCKETS .

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

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF. s
GREY larger type 2-25pF

SOLID STATE RELAYS NEW
10A 250v AC

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

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1%63v 10mm 100/E6
10n/15n/22n/33/47n/68n 10mm rad
100N 250V radial 10mm 100/€3 ....
1ub P/carb 15mm rad.

2u2160v rad 22mm

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

100/£3.00

(
00/£10.00 (£1.50)
... 4/£1.00
. 10/£1.00

-~ 100/£6.00 (£1)

BEAD THERMISTORS

GLASS BEAD NTC Res @ 20'c
250R 1K2 50K 220K 1M4
R53 THERMISTOR

BEAD TANTALUM CAPS

6u8 25V 47u 3V 6V 12/£1. ... 100/£6.00
2u220V 8/£1 ... 100/£8.00

MONOLOTHIC CERAMIC CAPS
10N 50v 100/26 10N 50V 100/£3.00
10N 50v dil package 0.3" rad. £4/100 £30/1K

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

£3.50

. 10/£30.00

OFFICIAL ORDERS WELCOME

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

ADD 15% VAT TO TOTAL
ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

51



LITERATURE

Clubs, manufacturers, publishers and agents are invited to send details of
new books, catalogues, data sheets, etc for inclusion on this page

ECHNICAL WRITING 8
EJI: CATION -::M

1his handbook, published
in May, has been produced by
the Institute of Scientific and
Technical Communicators
with the aim of improving the
presentation of textbooks
and manuals dealing with
complex subjects. The book
is a collaborative effort pro-
duced by a team of eight
experienced authors and
illustrators, ancd covers the
subject of technical writing
from the fundamentais of
actually choosing appropri-
ate words, through presenta-
tion, illustrations and editing
(very useful this!) to an out-
line of printing techniques.

Itis pleasing to see that the
authors have followed their
own advice, and have pro-
duced a clear and well illus-
trated volume which points
out some quite appalling
errors commoniy made in this
field. My only reservation is
whether the people at whom
this book is aimed will
actually follow the advice
given; some of the staff who
work on technical publica-
tions seem to have a remark-
able ability to make the
reader think he is looking at a
foreign language.

Technical Writing &
Publication Techniques will
obviously have limited appeal
amongst readers of R&EW,
but for those whose work
entails communicating com-
plextechnical ideasinwriting
this should be required read-
ing. The potential increase in
efficiency should make the
expense more than worth-
while.

William  Heinemann  Ltdg,
£14.95. ISBN 0 434 90354 X

| Meeee
PUTING

By lan Sinclair

This is another of the well-
produced computing books

from Collins, which in addi-
tion to outlining the program-

ming of this machine also

covers its disc system in
detail and the CP/M operat-
ing system.

The book begins with a
guide to plugging everything
in, and an outline of how discs
are used for storage is
inciluded. The subsequent
description of programming
is written with the inexperi-
enced programmer in mind,
dealing with the various
aspects (including windows,
graphics and sound) in a
clear, step by step manner.
The last chapter forms a
useful beginner’'s guide to the
use of a printer, with descrip-
tions of Epson, Juki and CGP-
115 machines.

Although this book is a
good introduction to comput-
ingwith the CPC664, there are
oneortwo things which strike
me as a little unsettling. The
claim on the rear cover that
this machine is the first
complete home computer
with a built-in disc drive
seems a little dubious (surely
that honour goes to the
Tatung Einstein?), but can

“easily be dismissed as pub-

lisher’s hype.
Somewhat less easy to
understand is the statement

that the manual supplied with
the computer is excellent
(‘one of the best’). (f thisis the
case, what need have we of
lan Sinclair's book? While |
would agree that an element-
ary guide to computing with a
particular machine is neces-
sary (since most manuals
assume a certain grasp of
programming),thereisalotto
be said for including such a
guide with the computer (as
some companies actually do
already). The point also arises
that much of the information
in this book will be duplicat-
ing instructions supplied by
the manufacturer (setting up,
etc). If computers were sup-
plied with proper instruc-
tions, books like this should
be unnecessary (that's not to
deny a need for advanced
programming guides, of
course).

Such criticisms apply to all
such books, and are not
aimed specifically at this one.
lan Sinclair's book is a rather
good example of its type,
bearing in mind that the
author is obviously an
Amstrad fan (and therefore
maybe a little short-sighted
concerning its faults), and
that this is not intended as a

comprehensive programming
course. If you've bought the
computer you will have a bit
more money to spare than if
you'd chosen another compa-
rable package, so you might
as well buy this book!

Collins Professional and
Technical Books, £9.95. ISBN
000 383184 1

RADIO DIR ORY
bo
DIRE OR

These two handbooks, both
A4 size soft cover volumes,
are published twice-yearly by
Professionai Books of Abing-
don, and these latest editions
(summer 1985) have been
available sin¢ce June and April
respectively.

The directories provide
extensive listings of the
broadcasters in this country.
The Radio Directory covers
all the divisions of the BBC,
and ILR, unlicensed, student
and hospital stations, as well
as European stations which
transmit English language
programmes. Details are
inciuded of times, frequen-
cies and addresses, with
programme content also
inciuded in many cases.

The list of radio stations is
followed by a list of com-
panies associated with radio
(ie, those that provide ser-
vices or equipment).

The TV Directory is of the
same format, with a list of TV
broadcasting concerns
(including cable, teletext and
electronic media, hotel net-
works, representatives of
overseas stations, etc) pre-
ceding a list of companies
providing equipment and ser-
vices.

Each directory is available
for a yearly subscription of
£15 (single copies are £8). The
next issues of each are duein
October (TV) and December
(radio).

Professional Books, ISBN 0
86205 100 2 (TV), 086205 117 7
(radio).
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By Jeff Maynard

This book is intended to
provide an introduction to the
relatively new subject (in the
UK at least) of cable TV,

outlining the  technical
aspects of operating a cable
system, the possibilities

opened up by new technol-
ogy, and the economic and
social aspects of cable.

Beginning with a descrip-
tion of the development of
cable in the USA, the book
continues with an outline of
the elements of TV broadcas-
ting before dealing with the
details of cable technology.
The possible network layouts
are described, along with the
practical problems encoun-
tered, then the electronics
involved in cable transmis-
sion (including, of course,
optical fibre). Having dealt
with the more basic areas the
author moves on to the excit-
ing possibilities of interactive
services (eg, data transmis-
sion, telebanking, video con-
ferencing).

The treatment throughout
is excellent. The text is very
clear, while still including a
fair amount of technical
information for those who
want more than a casual read.
The coverage is comprehen-
sive, with the author dis-
playing an appreciation of the
problems involved in UK
cable TV beyond just the
technical hurdles, and as a
general introduction to the
subject this volume certainly
achieves its aim (in case you

hadn’t noticed, | like this
book!)
Collins  Professional and

Technical Books, £12.95. ISBN
000 383016 0

INSPEC

A revised and extended
edition of the INSPEC List of
Journals and Other Serial
Sources has just been pub-
lished.

The latest version contains
full details of over 3,700
publications reguliarly
received and scanned by
INSPEC for its range of
information services. For
each publication the list now
gives the full and abbreviated
title, frequency of issue, the
publisher’s name and

address, CODEN and ISSN,
and the first (and last) issue
covered by INSPEC. In addi-
tion, where appropriate, the
British Library Lending Divi-
sion shelf number is given.
Details are also included for
publications which are no
longer published or which, for
any other reason, are no
longer covered by INSPEC.

A comprehensive set of
indexes, by abbreviated title,
by CODEN, by ISSN, and by
country of publication, contri-
butes to making this a useful
aid for users of the INSPEC
Database.

INSPEC Marketing
Department,

The Institution of
Electrical Engineers,
Station House,
Nightingale Road,
Hitchin,

Herts SG5 1RJ.

Tel: (0462) 53331.

Cossor Electronics Lid
Cossor Electronics’ latest
full colour brochure deals
with the company's capabili-
ties in optical technology,
both in manufacturing and in

continuing research and
development.
Their involvement with

fibre-optics, which began in
1978, has matured into a
comprehensive technical,
manufacturing and commer-
cial infrastracture.  The
brochure illustrates how Cos-
sor is increasingly
incorporating fibre-optic
technology into their tra-
ditional equipments and sys-
tems and using it to enhance
on-site communications.
Listed are Cossor’s current
interests in the field, a
description of their manu-
facturing facilities and some
of their products, and their

further research and
development in optical signal
processing.

The publication is illus-

trated with full colour pic-
tures and graphs of the com-
pany’s products and labor-
atories.

Copies of the brochure are
available from the Publicity
Department.

Cossor Electronics Ltd,
The Pinnacles,

Harlow,

Essex CM19 5BB.

Weir }

Weir Electronics Ltd has
published a comprehensive
technical data sheet covering
the recently introduced
SMS300 series of high-effi-
ciency power supply units.

These are single-output
switched-mode units capable
of delivering 300 watts output
with forced-air cooling or 200
watts with simple convection
cooling. Four models are
available, with output vol-
tages of 5, 12, 24 and 50 volts
respectively. Special fea-
tures include Weir's current
sensing monitor which per-
mits parallel operation of
several similar power supply
units.

The data sheet is a four-
page A4 size leaflet printed in
two colours throughout, with
a full-colour photograph of
the power supply on the front
page. It includes a technical
description with complete
performance specification,
and dimensioned outline
drawings giving the positions
of all fixings and connections.

The leaflet is freely avail-
able on request.

Weir Electronics Ltd,
Durban Road,
Bognor Regis,
Sussex PO22 9RW.
Tel: (0243) 865991.

Greenweld

The Greenwelid 1985 Cata-
logue Update has just been
published, featuring an
extensive range of compo-
nents for both the home
constructor and the small
manufacturer.

The catalogue also
includes a ‘Bargain List’ and
£1 worth of discount
vouchers. It costs 70p + 30p

p&p.

Greenweld Electronic
Components,

443 Millbrook Road,
Southampton SO1 OHX.
Tel: (0703) 772501.

Quiller

A catalogue featuring the
Breter range of control
switches is now available
from Quiller Components.
The 32-page, full-colour
catalogue gives concise
details of technical specifica-
tions and operational per-

formance, as well
numbers.

Italian manufacturer Bre-
ter's control switches are
used to control low voltage ac
or dc electrical circuits.
Attractive in design, the
switches are available with
round or square bezels, and
offer considerable time sav-
ings in mounting operations;
contact blocks and power
supplies have a snap-on fix-
ing system and can be wired
separately from the body.

The major design features
and use of quality materials
ensure that the reliability and
safety of ali Breter control
switches complies with IEC,
CEE el, BSI and VDE stan-
dards.

Copies of the catalogue are
available free on request.

as part

Quiller Components Ltd,
85 Stanley Road,
Bournemouth BH1 4SD.
Tel: (0202) 303424.

NTIS

Some 1,200 new processes,
inventions, equipment, soft-
ware and techniques
developed on US Federal R
and D programmes are
described in the 1984 Federal
Technology Catalog, PBB85-
106987, from the National
Technical Information Ser-
vice (NTIS).

With contributions from
many organisations, includ-
ing NASA, the catalogue
describes practical technol-
ogy selected for commercial
potential. The fields of com-
puter technology, energy,
electrotechnology, engineer-
ing, life sciences, machinery,
tools, manufacturing, mater-
ials, physical sciences, test-
ing and instrumentation are
summarised in 24 broad disci-
plines. Sources of additional
information are given for
each summary and a thorough
subject index is also
included.

Of value to all those with
commercial interests in
technology, this easy to use,
comprehensive publication is
available from the UK distri-
butor for NTIS, Microinfo Ltd,
priced at £52.90.

Microinfo,

PO Box 3,

Newman Lane, Alton,
Hampshire GU34 2PG.
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We visited
thisyear’s
Longleat
rally and
foundalot
more than
just lions . ..

his year's Longleat rally,

organised by the RSGB
Bristol Group, took place in
near-perfect conditions (ie, |
didn't get rained on!) at the
end of June.

This is quite a large affair,
with half a dozen or so large
marquees erected on a field
close to the famous Longleat
House. There was the usual
periphery of such an event,
with a beer tent (naturally),
fish and chips, hot dogs etc,
as well as more uncommon
attractions (several monkey
bikes (small motor bikes!) in
an enciosure for the kids

Bargaln hunters

The bring-and-buy tent

LONGLEAT

among us). Some of the trade
stands were selling an unex-
pected range of goods, too,
with teddy bears, glove pup-
pets and sweets all available.

Real junk

The impression in the trade
tents was one of a lot of small
stallholders, and there was a
lot of junk on offer (and |
mean real junk, not the useful
variety). The number of 'big
names’ attending was some-
what smaller than | had
expected, and some of those
who did attend seemed to be
dealing more in components
and accessories than in the
more capital intensive items.
This no doubt reflects a
general lack of money avail-
able (and a tail-off of the
money from the influx of
CBers into amateur radio).

There were a fair few clubs
present, with such organisa-
tions as BARTG, the Micro-
wave Society, the RAIBC
(complete with their new
secretary), the RAF and Royal
Naval amateur radio
societies, etc.

There was a very good
bring-and-buy section, and
the same tent housed the
registration stand for Morse
tests (the test itself, of
course, was conducted else-
where under somewhat quie-
ter conditions!). Such testing
at shows and rallies seems to

N

L Lie 4

Morris Weinstock passes his Morse test!

be increasingly popular, and
is a very good idea. However,
judging by some of the people
attending Longleat there are
those who regard amateur
radio as glorified CB and who
will never pass, or even think
of attempting, the Morse test.
At one point | saw a class B
operator conversing at length

N e

someone at an unknown loca-
tion at such a rally, some of
the behaviour witnessed at
Longleat (and, indeed, else-
where) stretched my credui-
ity to previously untried
limits. No wonder there is
such a clamour for a novice

" licence, or even for dispen-

sing with the Morse test
altogether.

Bad manners

As an aside, | was also quite
appalled by some of the bad
manners in evidence at times.
I'd have thought that such a
gathering of like-minded peo-
ple, all of them presumably in
a good mood on such a
pleasant day out, would
generate a feeling of camar-
aderie and fellowship. Not so!
While | encountered a num-
ber of people of unsurpassed
civility and good humour, who
I would be pleased to call
‘friend’, the proportion of
inconsiderate, unfeeling and

The new secretary of RAIBC, Cathy G1CQJ with husband Brian

with afriend using ahandheld
and a lightweight headset
(presumably a recent acquisi-
tion). His friend was a matter
of a few feet away! Such
instances were not uncom-
mon, and while it is useful to
be able to test a new piece of
equipment, or to contact

downright rude opé quite
took me aback.
| hope this little tirade

hasn’t put you off! The event
was most enjoyable, and is
well worth sparing a thought
for if you've not attended
before. Just don’t leave your
manners at home!

Morse accessories, for those interested!
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Morse decoding biues

A letter recently received
details a problem of rele-
vance to any Spectrum own-
ers who try to adapt Dr Kiam-
Laine’'s Z80 Morse decoding
program (see the July edi-
tion) to this machine. Roy Fox
G4PRX has discovered that
the Sinclair wonderbox
doesn’tlike certain aspects of
the program:

‘l have modified the prog-
ram to run on a Spectrum at
start address 7000h due to the
computer’s operating system
being located in ROM at the
lower addresses. Unfortu-
nately | have not been able to
get the program running
properly and usually the prog-
ram either crashes or resets
as if "NEW"” was entered'.

Roy points out that Toni
Baker's book Mastering
Machine Code on your ZX
Spectrum contains a warning
concerning the IM instruction
(which sets the interrupt
mode): * DANGER!!! Under no
circumstances use this
instruction’.

We seem to have a problem
here! Has anyone else experi-
enced this little hitch, and
more importantly has anyone
solved it?

BARTG contest news

During the Spring HF Bands
Contest, organised by the
British Amateur Radio
Teleprinter Group, 118 logs
were received in all, which
was slightly up on last year.

However, no contacts were
made with Africa so no claims
for the WAC (Worked All
Continents) award can be
processed. Some logs arrived
after the contest’s closing
date and were therefore clas-
sed as check logs.

South America was
apparently well-represented
this year, although many sta-
tions commented on the abs-
ence of signals from Asia.

Details of the 1985 Autumn
VHF/UHF RTTY contest have
also reached us. The contest
will begin at 1800GMT on
Saturday 12 October and con-
tinue until 1100GMT on Sun-
day 13 October. Bands used
will be 144MHz and 432MHz,
but contacts via a repeater or
satellite will not be valid.

Certificates will be
awarded to the top scorers
and runners up in each sec-
tion for each band. Each band

is regarded as a separate
contest so single band
entries will count.

Full details of the contest
rules are available from the
BARTG Contest Manager:
Peter Adams G6LZB, 464
Whippendell Road, Watfora,
Herts WD1 7PT.

Brazilian contest

The Electril Antenna fac-
tory in Sao Paulo, Brazil is
sponsoring a contest to cele-
brate its silver jubilee.

The contest will take place
on the 2, 10, 15, 20, 40 and 80m
bands using CW and phone
modes, from 0000UTC on
9 November through to
2400UTC on 10 November this
year.

Operators are divided into
two categories. For Category
| (single operators) a total of
12 hours rest period has to be
clearly indicated in the log (it
can be subdivided). Category
Il consists of multiple oper-
ators, ie clubs and associa-
tions, and there is no rest
period.

The call for CW operators is
‘CQ test 25’ and for phone is
‘CQ25years contest’. Contes-
tants are required to
exchange RS/RST reports
once they have a contact.

Each confirmed QSO
counts for one point. There
are no multipliers, but diffe-

On these pages we present details of
interesting contacts from clubs and
individuals. We would be happy to

receive any similar items from readers

rent band contacts with the

‘same station count separ-

ately.

Logs should include details
of the station worked, RST
sent and received, QTR and
UTC, band, mode and general
remarks. Completed logs
should be sent to PO Box 22,
Labre, Sao Paulo Section, SP-
Brazil 01000 before 31 January
1986.

Electril products will
awarded to the winners.

Electronics show

The 22nd Leeds Electronics
Show is to be held from 24-26
September at the University
of Leeds.

Animportant series of Elec-
tronics Updates has been
introduced for the event.
Topics to be covered include:
modern measurement techni-
ques, electronic computer
aided design and power semi-
conductor devices.

An attraction for all major

be

industry companies is the
heavy involvement of the
2,000 graduate engineers of

Leeds University.

For further information
please contact Terry Jefford
on Saffron Walden (0799)
26699.

QTI-TNA

~ Since the conception in
1980 of QTI-TNA, the talking
newspaper for blind radio
amateurs, the UK member-
ship has grown to around 140
with 40 more overseas mem-
bers. Before this, visually
handicapped amateurs and
SWLs had littie or no access
to the kind of written informa-
tion which sighted amateurs
had available. QTI is now a
registered charity (no.
326454).

QT! takes the form of read-
ings from the various radio
magazines available (includ-
iing our sister magazine,
Amateur Radio), the main

9/10 Sept

RAE + CW courses 16/17/19 Sept

RAE 9/10/11 Sept

3544

Course titie Enrolment date Additional information

RAE 9/10 Sept Derby CFE. Weekly 2 hr session for 30 wks. Tutor = G4MLL. College also
runs an Advanced RAE course. Tel: Derby 73012

RAE + CW courses 10 Sept Bradford and llkley Community Coliege, Gt Horton Rd, W Yorks BD7 1AY

Construction for the 10 Sept As above

Radio Amateur

RAE + CW practice 17 Sept The Nautical College, Fleetwood, Lancs. Thursday evenings for 25 wks. Tei:
(03917) 79123

Micro electronics + Sept Hendon College, N London. Head of Technology = Chris Holford. Tel: (01)

RAE course 202 3811

RAE + CW courses Sept Wigan College of Technology. Tel: (0942) 494911

Hobby Electronics Sept As above

RAE De Havilland College, Borehamwood, Herts. Every Tuesday. Tutor = G L

Benbow G3HB (Editor of How to Pass the Radio Amateurs' Examination).
Tel: 953 6024. The college also runs this course on Thursdays at its
Applecraft Centre in Welwyn Garden City. Tel: WGC 26318

Reddish Vale Evening Centre, Stockport, Cheshire. The RAE course is on
Monday evenings and the CW course on Thursday evenings. Tel: (061) 477

Paddington College, London. Tutors =
Electrical Engineering Dept's facilities to conduct practical experiments.
Coliege operates club station, G4UWU. Special rates for students,
pensioners, unemployed. Pass rate nearly 90%

G4KKM and G6MFR. Use of

SEPTEMBER 1985

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

56



emphasis being on new and
interesting eguipment and
electronic design ideas.

A voluntary annual sub-
scription of £3.50 is charged,
but members with financial
difficulties wili remain on the
association’s mailing list.

Finance is always a problem
for charitable magazines
such as this, so all donations
would be weicome. Practical
help is also important - read-
ings can be made in your own
nome and sent to the
organisation.

Further information is avail-
able from: QTI/-TNA, 2 Cart-
mel Walk, North Anston, Shef-

field 831 7TU. Tel: (0909)
566301.
SARCON '85

The 1985 Scottish Amateur
Radio Convention (SARCON
'85) is to be held at the
Dundee Coliege of Education
on 21 September.

The college is situated
three miles from the city
centre and has over 12,000
square metres of outdoor and

~n-=

600 metres of indoor exhibi-
tion space.

There is ample car parking
space and the entire building
has been designed to cater
for access for the disabled.

Further information is avail-
able from: R M Grant, 31
Stormont Park, Scone, Perth
PH2 6SD.

New computer club

A new amateur radio and
computer club (AMRAC) has
recently been formed in
South Hampshire. The club
aims to promote the use of
computers in amateur radio
and to encourage the use of
digital communication tech-

niques,

The members are active on
the data frequency
144.675MHz using ASCII and
both the AX25 and Cambridge
Packet systems.

Meetings are held every
fourth Friday at 8pm in the
Crown public house in
Bishop’s Waltham. The next
meetings are scheduled for
6 September and 4 October.

Further details are avail-
able from: The Secretary,
Trevor Tugwell, 50 Mayridge,
Fareham, Hants. Tel: (0485)
81032.

Mobile rally

The Harlow and District
Amateur Radio Society has
sent details of its annual
mobile rally.

The event takes place on
22 September at the Harlow
Sports Centre, Hammarskjoid
Road, Harlow. There is ampie
free parking, and refresh-
ments and a licensed bar will
be on site along with a book
stall and bring-and-buy stall.

The event opens at 10.30am
and talk-in will be on S22.

For further details phone
(0279) 725876 or (0279) 22365
(daytime).

New ciubrooms

The members of the West of
Scotland Amateur Radio
Society have been very busy
converting a former curtain
factory in the centre of Glas-
gow into new clubrooms.

The curtain goes up on this
project (groan! - Ed) on 20
September at 8pm when the
new club will be formally
opened by the President of
the RSGB, Mrs Joan Heath-
ershaw G4CHH.

The new clubrooms have a
sizeable meeting hall, a shack
equipped for HF and VHF
operation, a lounge, kitchen
and cloakrooms and a room
for Morse classes and con-
struction work.

The club meets at 7.30 every
Friday evening and has a
fortnightly lecture prog-
ramme starting in September.

Further information can be
obtained from: /an McGarvie
GM4JDU, 3 Kelso Avenue,
Paisley PA2 9JE. Tel: (050) 581
2708.

Why not write
and tell us what
events your club
has planned?

NEXT

ISSUE

Radio&

Ele

CLIONICS

For all aspects of practical amateur radio Wor,d

AERIAL MODELLING
Sorry! The publication of P Moore’s article has been delayed due to lack of space,
but he will be describing how to design an aerial array in the October issue

METEOSAT
Brian Kendal and Maurice McDermott describe this geostationary
satellite serving Europe and Africa

On sale 12 September
To be sure of your copy, why not take out a subscription?

PLUS ALL THE USUAL FEATURES!
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LISTENERS

By Frank A Baldwin

All times in GMT, bold figures indicate the frequency in KHz

SHORT WAVE ~H
NEWS FOR DX

i

nean

eviewing some of the

60 metre band African
stations exhibiting compara-
tively low powers, a continua-
tion is made by commencing
with details of a Kenyan
transmitter not so often
reported in the SWL press.

The Voice of Kenya, Nairobi
on 4804 has a power of 5kW
and works to the after-
noon/evening schedule 1300
(Saturday and Sunday from
1330) to 2010 (Saturday until
2110). This is the General
Service, reception being
easily confirmed by the
beginner DXer due to the fact
that all transmissions are in
English.

A 20kW transmitter is that of
Ouagadougou in Burkina
Faso (formerly Upper Volta)
on 4815. This one operates in
French and no fewer than
sixteen national languages
from 1600 to 2400. The writer
once noted Ouagadougou
listed in an SWL publication
simply as ‘you know where' -
not being in the least sur-
prised, | knew exactly to
which place he was alluding!

Radio Mozambique,
Maputo may be found
between the frequency limits
4860 to 4867. Nominally on
4865, it operates in Portu-
guese and local vernaculars
from 1500 to 2215 with a power
of 25kW. It should be noted
here that as in the two
previous issues of this excel-
lent journal, (Frank is
obviously a man of discern-
ment - Ed.) only the late part
of the schedules are listed,
this being often the most
favourable time for reception
here in the UK of African
signals.

Cotonou in Benin radiates
the Home Service in French
and vernaculars. The sche-
dule is from 1300t0 2300 with a
power of 30kW on 4870, there
being a newscast in English
from 2000 to 2015, this being
the prime time for UK based
DXers to listen for this
station.

Tuning to 4910 may resultin
the reception of signals from

Conakry in Guinea. The main
language is French, some
local vernaculars also being
used. The schedule is from
1230 to 0100, the power being
18kW. An English programme
is featured, being timed from
1830 to 1930. The difficulty
here is that the co-channel
50kW Zambian in Lusakais on
the air until 2105 (Friday and
Saturday untif 2205) in English
and vernaculars. One should
therefore have a try after the
latter transmitter has signed
off.

On 4940 Abidjan, lvory
Coast operates the Home
Service in French from 0600
through to 2400 (from 1600 to
1845 in vernaculars) with a
power of 25kW. Difficulty here
however will be encountered
with the signals emanating
from the 50kW USSR transmit-
ter in Kiev, a co-channel
occupant. With good condit-
ions prevailing for African
signals, it is sometimes possi-
ble to log Abidjan.

The Channe! 1 service in
English and vernaculars radi-
ated by Lagos in Nigeria may
be found on 4990 where it
operates from 1700 to 2310
with a power of 20kW. Often
heard by the writer and other
DXers, this one is well worth
logging-especiallyifone can
manage to tape the interval
signal of an African talking
drum. Once heard never for-
gotten!

The elusive and rarely
reported Niamey in Niger is
on 5020 with a power of 30 or
100kW working from 1700
(Saturday and Sunday from
1630) to 2200 (Saturday until
2300) with the Home Service 2
programmes in French, Engi-
ish and vernaculars. This is
Network 2, the English news-
cast being at 1715 on Sunday

only.
Parakou in Benin radiates
the Regional Service in

French and local languages
from 1700 to 2300 with a power
of 20kW on 5025. It isregularly
reported in the SWL press.
Omdurman in the Sudan is
on 5039 with a power of 20kW

radiating the Home and Fore-
ign Service to Ethiopia and
Somalia from 0400 through to
2200. This one was recently
logged by the writer soon
after it had signed on, another
prime time for logging the
Africans.

Radio Tanzania, ' Dar-es-
Salaam on 5050 broadcasts
the Commercial Service in
Swahili from 1300 to 2015 with
a power of 10kW. It is a
transmitter that is frequently
logged here in the UK, being
heard when signing off sev-
eral times of late.

That concludes our review
of some African stations on
the 60 metre band most likely
to be heard here in the UK.
Next month some of the 90
metre band Africans will be
featured.

AROUND THE DIAL

From the novice SWL to
the old-time DXer there is
hopefuily something of inter-
est in this section. Some of
the schedules may have
changed by the time this
appears in print, but most of
the times quoted and other
details will be correct.

Ascension Island

BBC Relay on 15400 at 1520,
OM with a talk in English
about tropical diseases dur-
ing a World Service prog-
ramme to southern Africa,
timed from 0615 to 1130 and
from 1445 to 2030.

Chad

Radiodiffusion Nationale
Tchadienne, N'djamena on
4904 at 1906, OM with a talk in
French. This 100kW transmit-
ter is on the air from 0455 to
0730 (Sunday until 0700) and
from 1555 (Sunday from 1455)
to 2100 (Saturday until 2200).

Egypt

Cairo on 21465 at 1312, OM
with a talk in the Indonesian
programme with several men-
tions of Jayapura. This trans-
mission is scheduled from
1215to 1345 and is directed to

South-East Asia.

Libya

Tripoli on 15415 at 1405,
OMs with a song, YL with
announcements in the Arabic
Domestic Service which may
be heard on this channel from
1100 to 1645.

Mauritania

Nouakchott on 4845 at 1846,
OM with a talk in a local
vernacular. The schedule is
from 0600 (Sunday from 0830)
to 0830 and from 1800 to 2400
(Sunday from 1700 to 2400).
The power is 100kW.

Nigeria

Lagos on 15120 at 0600, OM
with the station identification
at the end of the English
transmission to North Africa
and Europe, timed from 0500
to 0600. This was followed by
the interval signal of rapid
beating drums, then OM with
aprogramme in French to the
same target areas and timed
from 0600 to 0700.

South Africa

RSA Johannesburg on
21535 at 1429, OM with atalkin
English all about the South
African economy. This Engl-
ish transmission to Africa,
Europe and the Middle East is
radiated from 1300 to 1600
daily.

Uganda

Kampala on 5026 at 1918,
OM with a newscast of world
events. This was an English
programme in the National
Service which uses the Engi-
ish, Swahili and French lan-
guages. This 250kW transmit-
ter is scheduled from 0300 to
0545 (Saturday to 1345, Sun-
day to 1415), from 0600 to 1130
and from 1300 (Saturday from
1400, Sunday from 1430) to
2100.

Brazil

Radio Anhanguera, Goiania
on 4915 at 0309, OM with
announcements in Portu-
guese, a few promos then the
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SHORT WAVE NEWS.

station identification at 0314
after YL with a pop song. This
Brazilian now  operates
around the clock and has a
power of 10kW.

Radio Clube do Para, Belém
on 5045 at 0301, OM with the
station identification, fre-
quency and sign off without
the National Anthem. RC do
Parais scheduled from 0700 to
0300, the power being 10kW.

Colombia

Ecos del Combeima, Ibague
on 4785 at 0255, OM with a pop
song in Spanish, OM with the
station identification and
QTH (location) at 0257. With a
power of 5kW, this one is
scheduled around the clock.

Ecuador

Emisora Gran Colombia,
Quitoon 4911 at 0156, OM with
announcements in Spanish,
promos (promotions), YL with
a pop song then OM with the
station identification at 0200.
Em Gran Colombia transmits
from 1100 to 0500, sometimes
varying to closing at 0400, but
at other times works to a 24
hour schedule. To further
confuse DXers it can vary in
frequency to 4910. The power
is 10kW.

Peru

Radio Atlantida, Iquitos on
a measured 4790.4 at 0250,
OMs with a discussion in
Spanish about Ecuador with
mentions of Guayaquil and
Santo Domingo. At 5kW this
Peruvian operates from 0900
(Sunday from 1000) to 0500
(Sunday until 0400 but some-
times 0600). The frequency
can vary from the nominal
4790 to 4791 on occasions.

Venezuela

Radio Barquisimeto on 4990
at 0153, OM with a folk baliad
in Spanish, the transmission
being spoilt by some interfer-
ence from Yerevan in the
USSR. R Barquisimeto is on
the air from 1000 to 0400 with a
power of 15kW.

[ CASIA S
Bangladesh

Dhaka on 17670 at 0800, YL
with the station identification
and time check as ‘1400 hours
Bangtadesh time, this is the
Voice of lIslam’. OM with
announcements, a recitation
from the Holy Quran at the
commencement of the Engi-

ish transmission for Western
Europe timed from 0800 to
0830.

China

Radio Beijing on 9945 at
1520, YL with a talk in the
Vietnamese programme,
scheduted from 1100 to 1600
on this channel.

Radio Beijing on 11330 at
1513, OM and YL with Chinese
theatre drama complete with
gongs and percussion sound
effects in a Domestic 1ist
Programme presentation.
The Domestic Service is on
this frequency from 2230 to
1730.

Irag

Baghdad on 9610 at 2043,
OM with a newscast foliowed
by some Arabic music in the
English programme  for
Europe, timed from 2030 to
2130.

Baghdad on 13700 at 2036.
OMs with adrama in Arabic in
a relay of the Voice of the
Masses service, scheduled
on this channel from 1400 to
2200.

Kuwait

Radio Kuwait on 9840 at
1530, recitations from the
Holy Quran in the Domes-
tic/External Service which is
on this channel from 0225 to
0015.

Saudi Arabia

Riyadh on 21495 at 0936,
recitations from the Holy
Quran in the Arabic Service
scheduled from 0700 to 1000
on this frequency and in
paraliel on 21730.

Syria

Damascus on 12085 at 1040,
YL with songs in Arabic in a
relay of the Domestic Service
which may be logged on this
channel from 0800 to 1500.

Turkey

Ankara on 15220 at 2016, YL
with the station identification
during the Turkish prog-
ramme for Turks abroad,
scheduled on this frequency
from 0355 through to 2200.

United Arab Emirates

Dubai on 17775 at 1340, OM
with the station identification
and the news in an English
programme for Europe and
North Africa, scheduled from
1330 to 1400. Also logged in

parallel on 21695.

USSR

Yerevan, Armenian SSR on
4810 at 0100, organ music
interval signal then YL with
the Moscow identification
foliowed by OM with the news
in Russian. This 50kW regio-
nal transmitter relays Mos-
cow 1 from 0100 to 1300 and
Yerevan 2 from 1300 to 2000.

Australia

Melbourne on 7205 at 1619,
OM with a talk in English
about short wave listening in
the English Service to the
Pacific Islands and Papua
New Guinea on this channel
from 1430 to 1730.

Vietnam

Hanoi on 10010 at 1525, YL
with announcements during
the Chinese programme to
the Far East, scheduled from
1500 to 1530.

| _EUROPE |
Albania

Tirana on 14320 (much to
the annoyance of radio
amateurs no doubt) at 1414,
OMwith atalkin the Standard
Chinese programme for
China, timed from 1300 to
1400.

Austria
Viennaon 15410 at 0544, OM
with a talk in the German
programme for Europe, North
Africa and the Middie East,
scheduled from 0500 to 0600.

Finland

Helsinki on 6120 at 0552, OM
with a talk in Finnish in a
Domestic General Prog-
ramme relay to Europe, timed
from 0345 to 1300 and from
1500 to 1600 on this frequency.
Greece

Thessalonika on 11615 at
1404, OM with a talk in Greek
during a short wave relay of
this regional station, timed

from 1000 (Sunday from 0600)
to 1730 and from 1800 to 2215
(Sunday one hour earlier).

'

Voice of Democratic Kam-
puchea on 11675 at 1350, OM
song, YL with announce-
ments then OM and YL with a
battle song in Cambodian.
Abruptly off at 1357 then
Radio Beijing chimes with the
East is Red tuning signal and
then this also abruptly off!
This clandestine is on the air
in Cambodian from 1300 to
1400 and is located in China -
obviously!

| _NOWLOG THIS |
Radio Nueva America, La
Paz, Bolivia on 4797 at 0301,
OM with the station iden-
tification and location in
Spanish complete with a
slight echo effect. This 1kW
transmitter operates from
1000 to 1310 (sometimes to
1830) and from 2200 (some-
times from 2000) to 0400,
Sunday from 1030 to 2245
(sometimes 2300).

Radio Tropical, Tarapoto,
Peru on a measured 4934.6 at
0336, OM promos in Spanish,
OM with news items sepa-
rated by a single chime at
0345. OM with station iden-
tification at 0401 followed by
an orchestral/choral version
of the National Anthem and
off at 0404.

DOTS AND DASHES

As a change of occupation,
a few sessions on the CW
portions of the 40 and 160
metre bands brought forth
the following. On 160 metres
(Top Band) DL3XK, E!9Q,
GD0/DL4VB, IK1DQK,
LZ2KCS, OH1XX, OK3CZA,
RT5UO, SM6EHY, UAZ2FF,
UB5AB, UP1BZR, UQ2PQ,
UT5AB, YU1ELM and Y37XJ.
On 40 metres HI8DDC,
HK4FLT, LUIMRA, PY2PKS,
PZ2AC.

Make sure you know what’s
where on the air—read
Frank Baldwin’s column
every month in R&EW
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FOR ALL ASPECTS OF PRACTICAL
AMATEUR %o,  RADIO

[ All the latest news in i BRINGING YOU
communications and

; BETTER
electronics technology
CONSTRUCTION
@ Delivery to your door by PROJECTS THAN
ublication date each month
B ANY OTHER
@ Inflation proof — price guaranteed A '
for 12 months b ¥ g MAGAZINE!
A B .
On sale NOW at your newsagent and at equipment dealers
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THE PERFECT COMPLEMENT TO
RADIO & ELECTRONICS WORLD

RADIO

For all two-way radio enthusiasts
With regular features like:

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

) v¢ G30SS TESTS: Angus McKenzie — the fairest, most
0n i 163200% comprehensive reviews available anywhere

MORE NEWS, MORE FEATURES, MORE FUN, MORE STYLE

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

Electronics

or all aspects of practical amateur radio mr’d

F

A .
JANUARY 1088
Features -— Canal Plus, Europe’s first
VHF/UHF pay-TV service; Phased
Vertical Arrays, a computer program
for the design and modslling of
antenna systems; Russian Satellites,
the first part of a series looking at the
equipment used to decods signals
from the navigation sateilites; RF
smati signal amplifiers, soms of the
obstacies encountered when con-
structing radio frequency devices;
Principles of 280 Morse Decoding;
DataFile,alook at LED sequencer and
anaiogue-value indicator circuits.

~*Badiog =

Electror

O
ko L= | q
7

MAY 1988

Features - Spectrum Watch, news of
European DBS and the MW broadcast
band, RS232C Reptacement, outhin-
ing a possible new standard for serial
interfacing; Modifying the FRG-7, by
adding a narrow-band filter and com-
pensating for temperature variation;
Powser Supplies, Roger Alban on the
design and construction of PSUs;
UoSAT Programs, processing signals
from Oscar 9 and 11, TV Recseption,
Ivor Nathan combines low-level sig-
nals; Data File, opto-coupler devices;
24cm TV Converter, Andy Emmaerson
builds and tests a budgst-priced kit.

g

[ v ”
FEBRUARY 1988
Features — Airborne TV, some fascinat-
ing expsriments involving TV transmis-
sions from an aircraft in flight: Direct
Broadcast by Satellite, the systems of TV
reception via sateliite: Touch-sensitive
joystick, zapping Klingons is made
quicker and easier with this project: The
Horseshoe Nail Syndrome, Brian Dale
questions the policies of major manu-
facturers with regard to chip production:
Long Waves Live on!, Nige! Cawthorne
on long wave broadcasting: Low-pass
Fiiter, clean up your signals with this
relatively cheap high power project:
Russian Satsllites -~ Part two, the receive
section: Data Fils, more opto-silectro-
nics from Ray Marston.

Features ~ Spectrum Watch, Nigel
Cawthorne on mobite radio communica-
tions; Computing: Intermodulation, a
computer program for sorting out your
spurious signals, Power Supplies, re-
servoir capacitors and Zener diodes;
Data File, control techniques are dis-
cussed in the concluding part of Ray
Marston’s mini-series on opto-stectro-
nics; Two metre amplifier, designing an
FM amplifier for 144 to 146MHz; Cirkwik
review, Terry Weatherley looks at this
disc-based design aid for the BBC
Micro; Medium Wave DXing, Steve
Whitt describes this tascinating area of
radio listening.

MARCH 1988

Features - Spectrum Watch, a survey of
the latest developments in the radio
spectrum; Russian Satellites, part three
outlines the computing of the received
data; Variable Frequency Ramp Gener-
ator, a circuit for testing bandpass filters;
Electronic Lock, a cheap and versatile
project; Data Fils, seven-segment display
driving; Computing, inductance and
capacitance values for circuit tracking,
Frequency Translation, a follow-up pro-
ject to November's CB conversion article.

JULY 1988

Features - Spectrum Watch - USA!, the
differences betwesen Europse and the USA
in their use of the radio spactrum; Power
Supplies, three terminal regulators; Two
Metre Amplifier, part 2 of David
Silvester's construction project; Data
File, the practical applications of the 555
timer IC; A Versatile Spectrum Interface,
a simple circuit to resolve problems of
interfacing the Sinclair Spectrum; Morse
Decoding, a program using 280 Mode 2
interrupts.

APRIL 1988

Features - RSGB Convention pre-
view, Spectrum Watch, progress with
celiutar radio, and French private TV;
Synchronous Rectifiers, examining
these and phase-sensitive devices;
Amtext on HF, an expseriment with
Packet Radio; Weather Satellite Pic-
tures, a ROM for the Besb; Up in the
Air, @ cheap aid for VHF antenna
experimenting; Data Fils, photo-
diodes and LDRs; 934MHz - Dead or
Alive, a look at civilised CB.

-~ Radios.
| TOoncS
T Workd

i

AUGUST 1988

Features - Spectrum Watch, DBS
developments in  China and
undersea cables; Power Supplies,
this month a look at pass transistors;
Video Monitor Conversion,
conversion of an ordinary TV set into
a video monitor (part ons); Satpack,
a package of information, data and
programs for BBC microcomputer,;
To Heard and Back, part one of a
DXpedition to a remote island in the
Indian Ocean; Data File, part two of
series on the 555 timer IC.

RADIO & ELECTRONICS WORLD BACK ISSUE ORDER FORM
PLEASE SUPPLY: (state month and year of issue/s
required) [NOTE: January & February 1982, and Decem-

TO: Back Issues Department e Radio & Electro-
nics World e Sovereign House e Brentwood e

Essex ® CM14 4SE

ber 1983 issues not available]

PAYMENT ENCLOSED:

at£1.10 each

£ =

Cheques shouid bs mads payabie to Radio & Electronics World. Overseas payment by

International Monsey Order or credit card

CREDIT CARD PAYMENT: BN[] <=

LT T 1 1 t1 0117

[ T T 11

BACK ISSUE SERVICE

All issues from October 1981 onwards are still available, with the exceptions of
January and February 1982, and December 1983. All orders must be pre-paid, the
cost of each issue being £1.00 inclusive of postage and packing. A contents index
spanning the issues from October 1981 to September 1983 is available on receipt of
astamped addressed envelope. To ensure that you don't miss any future issues, we
suggest that you place a regular order with your newsagent or complete the
subscription order form found in this issue.
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MOSFET POWER AMPLIFIERS AP100 Pre-amplifer Manufactured to complement the P.A.T

series amplifiers, designed to the highest
standards of performance. Low noise Op
. _ 4 amp circuitry gives an output swing up to

{(Mono Unit} PAT 500 illustrated 500w into +12 (adjustable on the board). External
PAT 500 ' B : - switching (not supplied) allows RIAA
s 4 ohms, 280w into 8 ohms L equalisation for magnetic pickups or user

{Mono Unit)

& e adjustable equalisation. T.H.D typically

£45.00 kit, £49.60 built s 0-004%, SNR better than 80db‘s for 5Smv
: \ RIAA, the standard AP100 has on board

; regulators to allow the unit to be run

directly from the P.A.T amplifier supply

AP100 £9.80 kit, please specify AP100/S for +24v

operation..
PAT120 120w £11.45 built
into 8 ohms
£18.50 kit, £21.00 built Protection circuit

A {3 Mosfet P i Protect your costly speakers from D.C.
range o ostet Power amplifiers damage due to incorrect inputs or P.S.U.
which incorporate the iatest PAT 200 200w fai|u,995, this unit con(ainsg heavy duty
developments in Mosfet technology, into 8 ohms relay to disconnect the speakers if a D.C.
using new techniques developed by CSL A condition appears at the amplifers output.
Sound Systems in the professional and £28.00 kit, £30.50 built
Audiophile market these amplifiers out £7.50 kit, £8.30 built

perform the standard Mosfet amplifiers in AMP-01-M

pecification and musicality giving a
smooth response throughout the audio STATE OF THE ART PRE-AMP,
range with dynamic low frequency NOW AVAILABLE, AS DESCRIBED .
performance often lacking in Mosfet A Stereo 2 x 10 LED unit, displays the
amplifiers. All of the P.A.T. series use 160v IN HI-FI NEWS MAGAZINE, S.A.E. A output voltage of the PAT units in db's,
Mosfets to give incredible headroom with FOR DETAILS. f green amber and one red LED give
exemplary distortion and noise levels. . warning of clipping levels, each channel is
P.S.U Capacitors 15000 uf 100vw g adjustable to various loads and output
computor grade £6.95 ! powers. Note, this unit is fitted with flat
10000uf 80vw industrial grade £4.80 {Stereo unit) top LEDs to allow a flush panel mounting.
. 400v 35amp bridge rectifiers £2.95 .
Accessories 240v AC. fan, 120mm, 90ctm £14.00 Bargraph unit £12.95 kit, £15.10 built
ﬂ. 24v D.C. fan, 120mm, 90cfm £22.00
-

D.C. fan controller increases fan speed as

temperature rises £8.50 C.S_L sound Systems

Fan guards for above fans, block plastic

£1.45 : A
Toroid 240v primary, 55-0-55sec, 160VA Unit 27' Tvth"‘g Road West

£11.50 2

Toroid 240v primary, 55-0-55sec, 300VA Arden Forest Ind. e t

£16.50 Alcester, Warwickshire B49 6EP
Toroid 240v primary, 55-0-55sec, 625VA

£26.50 Tel: (0789) 764710

Prices do not include V.A.T allow 70p per order for P & P. CW.0 allow 14 days delivery.

PO

UATA FROIM SPACE! ®&

ASTRID receives from UOSAT satellites:-
# News Bulletins on spacecraft matters.
* Operating schedule of UOSAT.

N @ N *Sateliite Status.
N @ . % Experimental Data.
. S % *Messages on the Electronic Mailbox
UOSAT 7 8 . System )
The University of Surrey [ * Orbit Information.
Satellite Project LN * Digitatker Speech Telemetry.
«\05 “ep\— 1y * CCD Television Camera Signals.
Q2 s ‘
N 2 ¢~ ]
‘“5“ p\ p\“‘e‘c’ UOSAT Satellites are
d oge

2

‘\“ y [V designed and built by the

oo Ut University of Surrey t
[0 o«\ niversity o ey to
o™ y h ¢ encourage a deeper under-
oh‘ standing of the rapidly
expanding industries of
N space technology, elec-

tronics and computing.

Automatic Satellite Telemetry Receiver & Information Decoder

ASTRID is a COMPLETE Satellite receiving and decoding package that allows data from UOSAT Satellites to be displayed
on home computers via a serial interface, (ASCIl format 1 start 7 data 1 even parity & 2 stop bits). The system is fully tested
and ready to operate and comprises: Receiver/Decoder/Power Supply Unit/Aerial/Feeder/Test Tape/Connecting Leads/
Instruction Manual.

ASTRID operates FULLY AUTOMATICALLY - using the remote control on your tape recorder — for those night time passes!

Barclaycard or Access number) for £144.00 + £5.00 carriage to MM Microwave Ltd., Thornton Road

ASTRID is only available from the manufacturers. Please send cheque or postal order (or use your A on
Industrial Estate, Pickering, N. Yorks. YO18 7JB. Tel: 0751 75455. -
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unwanted equipment or advertise your ‘wants’,

accept ads not on our order form.

Simply complete the order form at the end of these ads, feel free 10 use an
extra sheet of paper if there ia not enough space on the order form. We will

'FREE CLASSIFIED ADS

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

CM14 4SE,

Send to: Redio & Electronics Wortd. Sovereign House, Brentwood, Essex

DEADLINE AND .
Advertisements will be inserted in the first available issue on a first come first
served basis. We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

B SB102 transceiver, ham bands, 180W PEP
SSB/CW. Inc P/supply, spkr, mic, handbooks,
clean working condition, £150. SX62AU, was
‘Hallicrafters’ top Rx for gen-coverage, 500KHz to
108MHz ideal for BC band listener, powerful Rx
and good order, £70. CTE 100W, 240V, 26-30MHz
linear, £35. §X71, 500KHz-55MHz gen-cov Rx by
Hallicrafters, bandspread on ham bands, ok on
SSB. Good clean Rx, £75. SX24 ‘Defiant’ again by
Hallicrafters, 500KHz-32MHz, no mods, immacu-
late original order, stored for 20 years, new mains
lead put on, and works like new, 2 owners since
1939, a good collectors Rx, £65. BC348M, 240V,
again in immaculate condition 1 mod, Dial-lite
switch, instead of rotary control. Unmarked
F/panel, you will have a job finding a cleaner
model, £60. Belcom LS102L  26-30MHz
SSB/FM/CW/AM.FB on SSB but suffers bleedover
on FM (CB). Good clean Tx/Rx, in box £170. BC906
freq meter, £8, in wooden case. WW2 mine
detector, working and complete, £15. Boonton Rx
meter, 250/A, USA. H/Book £20. All gear ono. Tel:
(0908) 314095

W Zetagi BV131 linear amp. Converted 10 metre
and 15 metre amateur bands. Also works on 11
metre band. 100W AM/FM 200W SSB. Very good
condition £80 or nearest offer. Tel: any time after
4.30pm and ask for Paul on Congleton 275158

& Fortop 23cm Rx TVR130. Also video modulator
Fortop TVD100, both for £100, brand new. Jaybeam
23cm corner reflector antennas. New, two for £20
each. Pye 17inch b/w TV monitor, £20. lkegma 9inch
b/w TV monitor, £20. Toyo T435 2m/70cm |/L
wattmeter, brand new, £25. Collect or carr extra. W
Burton, 149 Longfellow Rd, Coventry. Tel: (0203)
455021

B Siemens console radio, six short waves,
medium, long and VHF. Rosewood cabinet, good
selectivity, very wide tuning dial and five speakers.
Perfect working order. Ideal for the beginner in
DXing on ali bands. £45.00. Common core basic
electricity course, five books, and BIET electrical
mathematics course, twenty one lessons, £12.00
the lot. Can deliver. Mr Lewin, 345 Tom's Lane,
Bedmond, Watford, Herts WD5 ORA

B Radio books old and new. Also books on
traction engines, diecast toys and tropical fish.
SAE to Marris, 35 Kingswood House, Harnham
Road, Slough, Berks SL2 1DA

W Vintage wireless set. Osram Music Maker. 1928
model. Complete with valves. Circuit diagram
available. Good condition. Matching speaker unit
included. £40. Please tel: Reading 883799

B Clearing shack, Eddystone S640 receiver,
1.6MH2/33MHz usual features £30. Heathkit GR54
receiver AM/LSB, USB/CW. 1.5MHz/30MHz Morse
key connections £38. Wayne-Kerr frequency
calibrator CT42, 3 plug in xtals £18. Wayne-Kerr
component bridge B121. Resistance, capacity,
inductance, £15. Newnes Radio/Television 1946-
61, 1966-73, + old blueprints, 14 vols. £20. New
regulated PSU, 13.8V 3.5 amps £11. 9.5mm prewar
films 1,300ft including George VI Coronation,
C Chaplin 400ft, S Pollard, Mickey Mouse, tennis
£25. PSU 12V-16V dc 2.5A autocut-out (for models)
£4.50. Philips 30kV probe, as new £4.50. Grundig 8
channel radio control transmitter, receiver and
filters- 8 various Servos £20. Pye Cambridge AM 10
DV Tx, 170.025, Rx, 165.825, £10. CB radio Midland
2001 £10. CB antenna Thunderpole 2 new boxed
£16. Eumig S 8 10D 15 watt sound film projector
8mm dual standard with case, sound on sound,
auto-dub etc. Used only 5 times, plus Chinon
sound film camera (reflex) auto/manual zoom lens
F1,9-25mm, mike and earphone used for 2 x films

80/200mm telephoto lens with case, auto 24 flash
and super wide semi-fish eye lens, new, in case
£110. Halinamat 300 watt semi-automatic slide
projector hardly used since new, F1.28/100mm lens
inc slide cassette £12. Uher tape recorder, mint,
metal body, desk top portable with spare tapes £16:
Ferrograph tape machine, Wright and Weare
mechanism as was used by BBC, 3 heads (one
stereo) dubbing in, fade in/out etc, meter fitted,
hardback manual. First £35. New contact printer
£3.50, tape recorder, as new, spare tapes £9.
Various cassette player/recorders £7-£12. Car
stereo radio/cassette player, speakers £16. 2 car
stereo cassette players, speakers, £10 each.
Stereo cassette 2nd speaker, unhinges from body,
plays and records, mains/battery £12. Stereo
cartridge as above £9: Vega long, medium and 6
short wave receiver. Battery/mains £14. Portable
record player professional Thorens deck, remov-
able 3-way speaker in lid, superb £15. All the items
are ono you collect or post extra. G1IPC J D
Methuen, 42 Alpha Road, Crawley, Sussex
RH117AZ Tel: (0293) 27187

B Creed 444 teleprinter with integral tape punch
and reader. Complete with BARTG terminal unit.
£65. Buyer collects. John Rowles. Tel: (0480) 66308
(St lves, Cambs)

B JVC CD4four channel compactdisc demodula-
tor, offers or exchange anything radio/electronic.
Paul O'Flanagan, Flat 3, 29 Prideaux Road,
Stockwell, S London SW9 9LQ. Tel:(01) 733 0665
B FT102 with FM board fitted. Used in Rx mode
only. RF amp needs attention. Exchange for
general coverage valve receiver with cash
adjustment or £400 cash. David Jones, 24 Cowell
Road, Garwant, Dyfed. Tel: (0269) 84 2953

B Kyokuto 10 watt FM mobile 144-149 must sell £99.
Ferguson b & w portable 12V/240V vgc £29. 70cm
multibeam £10. Approx 200 valves some old TV
radio transmitting VHF/UHF HF, some new, offers
TV tubes. Offers VHS video recorder, good
condition remote £169. Dave Hoddesdon. Te!:
(0992) 440587 after 6pm.

.B KW EzeeMatch ATU £35. LAR HF omni match

ATU all bands incl WARC £60. SEM Ezitune ant

tuning bridge £25. Half size G5RV £7.50. Mains PSU -

12 volt 5§ amp metered £15. All items brand new.
John Randall G3OAZ, 243 Paddock Road, Basing-
stoke, Hants. Tel: 465126

W Trio TS780 dual bander 144/432 multimode base
station. As new, boxed with SP70 speaker. Cost
new £1000+. £750 ono lcom IC701 HF transceiver,
100W digital all bands with matching PSU, remote
keyboard, etc. As new, £4395 complete. Tempo 2002
2kW 144MHz linear unused £785. Tei: (01) 9984936
after 7.30pm

B Two Creed Envoy teleprinters. One including
work desk. Offers invited. Tel: (570) 4077, ask for
Shomit

B Portable computer, Tandy model 100, 24K RAM,
CW, case, manuais, printer cable, ac adaptor plus
built in software WP Teicom for communication.
Alsa'C/W acoustic coupler for data transfer along
telephone lines ie Telecom Gold perfect condi-
tion, £450 the lot. Also for sale thermal printer,
ideal for Tandy, CoCo and Dragon. Will work with
Spectrum thru RS232C £40. Tel: (0742) 471160, after
7.00pm

B Pye Cambridge AM10B 6 channel mid band £2.

Microphone control box and cables £1.
Loudspeaker £1. Creed 6S6M auto Tx £3. Creed
7TR punch £3. New boxed valves EF91, EF92,
ECC81, 6BH6, 5U4G, 5Z4G, £1 each. 6BR7 £2.
58254M £10 pair. Tel: Hitchin 811591, after 6pm

B Eumig dual projector 8mm standard and 8mm
super. Mirage 8mm super camera as new in leather

complete in case. Must be collected. Would
exchange for a good 70cm transceiver. RD
Hargreaves, 58 Horsewell Lane, Wigston Magna,
Leicester LES 2HQ Tel: (0533) 889903

B Trio TR2500 2 Ni-cads plus car plus adaptor ptus
carry case, belt clip, sp/mic, spare case and top
piece. Swap for Yaesu FT-290R with Nicads or selt
£200 ono. Tel: (0742) 471160 after 7.00pm.

8 Racal RA17 general coverage receiver, good
condition, £145 ono. Tel: Birmingham (021) 328 3293
W Spectrum + with microdrive. 3 months old with
guarantee and 3 years insurance. Kempston
joystick, plenty of books and software inc RTTY on
both tape and microdrive. Also CW terminal on
tape. No interface needed, just 2 leads for RTTY or
CW Tx. Exchange 2 metre portable multi-mode
(FT290 or similar) or cash £200. No offers. Tel: Len
G6ZSG (021) 453 9762, anytime

B Hewlett Packard transistors, low noise (2.8dB),
4GHz type HXTR6101 (2N6617), ideal for satellite
Rx, QTY limited, £35- each. Taylor. Tel (01) 969 3192
eves

B Scarab systems terminal unit, MPTU-1, £38.00.
No offers. Prefer buyer to inspect and collect, or
£1.50 postage.SAE for reply appreciated. Maurice
G6IMV, 18 Mossvale Grove, Washwood Heath,
Birmingham B8 3QJ

B HF Tx FLDX 500, 240W 80-10 mtrs, £90 ono.
Burndept B473 hand-held on 2 mtrs. Fitted Rx RS,
8§17, 822. No Tx xtals with CCT, batteries £50 ono.
Roller coaster coil £3. Datong speech processor
with nicads £25. RA17 Rx with CCT £120. 70cms
Westminster transistorised, 4 ch fitted 15W PA all
leads etc £50. Swap any above for 70/2MHz SSB
gear, WHY ali collect or post extra. Ben G4BXD
Tel: (021) 525 9772

B Modem 1200/75 full duplex, 1200/1200 half
duplex, (direct connect type) plus ROM for
Prestel. Unwanted prize, hence as new condition.
£45. Also RH Electronics lightpen for BBC micro
£25. Tel: Dave (061) 430 2060, after 6pm

W Exchange Grundig Yacht Boy 700 receiver,
digital, analogue, clock, SSB, wide, narrow, 5kHz
filter, immaculate for Telereader CWR610E de-
coder unit, must be in first class condition.
Borthwick, 92 Linglie Road, Selkirk, Selkirkshire
B Trio 9R-59D communications receiver and
matching SP5 DS speaker. Good order £60. GEC
base station transceiver. 10channel 158-2 MHz and
some hand sets same frequency. Offers. G W Reed
96 Wootton Road, King's Lynn, Norfolk PE30 4BT
B JIL SX400 VHF/UHF scanning receiver, 25-
§20MHz no gaps, AM FM with facility for computer
interface, excellent receiver, bargain at £400.00
ovno. Boxed with manual, only a few months old.
Reason for sale owner changing to HF bands. K L
Phillips, 3 Linden Court, Frithville Gardens,
London W12 7JJ. Tel: (01) 743 0811

B Tau SPC3000 HF ATU brand new, unused in
original carton with handbook, slow motion tuning
with power and SWR meters, will handle 1kW
output, selling up, will accept £200.00 ono. Buyer
collect or postage extra. Tel: (051) 644 9122 after
8pm Merseyside area.

B Potted bridge rectifiers ITT 70USD 13003MDH,
25p each. Reed switches, 6p each. Welier TCP!
with PUID £8.50. Red point powersinks 94x55x14
(18) 30p each. Binocular microscope head Reiche,
offers. Stereoramic bench magnifier. New lens
and spare fluorescent tube £30. Jacobs drill
chucks Y, %, %, £3 each. Agfa Gevaert 10%in
spools. Cine centres new (4) 75p. Each KT66 GEC
new £8. Various chrome instrument case handles.
SAE for list. Evenings or write to: Mr F Joyce, 110
Charteris Road, Kilburn, London NW6 7EX

W ASR33 ASCII printer and keyboard with full set

only, with case, cost £315 sell £130 the lot. Minolta  case. One splicing or jointing machine. Filmsyes.  of service manuals. Offers invited. Tel: Tony
50mm iens (Rokkor 1.2) auto SRT 100 plus case plus  One AVO signal generator portable No 2 ZD03771 Leeming (0608) 811102
T A A e == e T ety A
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B 144MHz wavemeter 144MHz multimode base
station, portable or mobile at 70cm considered,
144MHz 100 or 150 watt linear amplifier, BBC Micro
and modem printer disc driver. G1IPC. Tel: (0293)
27187

B FT290R/FT790B or any separate 2m/70cm rigs.
Tel: (01) 9984936, after 7.30pm

8 RTTY CW to TV converter, also 70cm mobile
trevr. Tel: (0452) 423908 (Gloucester)

B Power transformer for Solatron CD1014.2 or a

transformer with 6.3V, 120V, 165V secondaries. A
circuit diagram would also be appreciated. Can
refund all postage photocopy costs. Large air
spaced HV capacitors also required for ATU.
Stephen Thomas, 14 Brown Street, Shotts ML7
SNL. Tel: Shotts 23725

B RTTY/CW CWR670 receive only or similar, £200
offered or WHY. Mr Lear, Flat 86, Block 205,
Wensley Road, Reading, Berks.

B Yaesu FRG7700 or FRG7000. Must be in first
class order and reasonably priced. Collection can
be arranged. G W Reed, 96 Wootton Road, Kings
Lynn, Norfolk PE30 4BT. Tel: (0553) 763428

B Old 120 volt high tension eliminator. Also 6 volt
Mullard P5MX general purpose valve. Bell mouth
and swan neck for Gecophone horn speaker. E
Lane, 115 Wooton Road, King’s Lynn, Norfoltk PE30
4DJ

W Valves: ‘R’ type to KT88, any quantity, output
triodes especially wanted. All valve wireless,
communications, audio equipment and crystal
sets. Early quality hi-fi amplifiers using large
output valves, tuners, turntables, speakers, pick-
ups and heads, pre-1950 radiograms etc. Compact,
transportable, military receivers, transmitters,
American midget radio-sets, Ekco, Philco, Philips
etc, bakelite radios and speakers. Anything valve
and interesting considered. Please write: John

Baker, 57 Birkenhead Street, London WC1 8BB.

Tel: (01) 833 3008

B VFO suitable for Trio 2200GX- 7200G- 7200GI)
believe serial no VFO 30 but will consider any
suitable VFO. Will consider transceiver and VFO if
necessary. Also wanted VFO suitable for Trio 7010
SSB CW. Tel: Allan (0782) 612868

M Information wanted for Sphynx SSB transmit-
ter, photocopies of handbook, circuit diagrams
etc. Also wanted, manual for MSS5U signal
generator and info for converting Pye pocket-
phones to 70cm. Paul O’Flanagan, Flat 3, 29
Prideaux Road, Stockwel!, London SW9 9LQ. Tel:
(01) 733 0665

B 2m handheld or mobile rig in exchange for
Sanyo Beta video 9300 heads. ideal for DX TV.
Covers bands one, three and UHF. Also wanted
AM/FM/USB/LSB/+legal FM CB rig in exch for 3
inch portable TV+ radio. Covers DX/TV Chns
bands one, three + UHF. Radio covers AM+FM or
exchange both for 64K Commodore + Dataset or
gen coverage receiver WHY? Graham, 9
Burngreave Road, Sheffield. Tel: (0742) 700074
anytime

B General coverage receiver in any reasonable
condition. Straight swap Sanyo Beta video
recorder. Requires some attention. William
McGuigan, 34 Newbattle Ave, Calderbank, Airdrie,
Lanarkshire ML6 9TS. Tel: Airdrie 53366

B Datong converter UC1 or PC1. Tony Leeming.
Tel: (0608) 811102

W Pan adaptor Eddystone EP15 or EP20. Please
ring or write with details; GBCGW, 92 Hinckley
Road, Barwell, Leicester. Tel: (0455) 47040 after
7.00pm.

W Nato 2000, Belcom 26-29MHz and FT707 in
perfect condition. Tel: (0283) 221870.

B HRO senior receiver wanted. Coils not essen-
tial, would buy, but prefer local exchange for
Codar AT5 15W AM/CW transmitter, complete with
mains PSU, circuit and instruction, mike etc in
good clean condition and working. Harry G4FEQ.
Tel: Castleford (0977) 552862.

B FRG7700 or Trio R1000 or Trio R600 or any good
comm Rx in exchange for Amstrad CPC464 colour
computer, six months old, plus software + books.
Mr J Durham, Dunedin, The Green, Hatfield
Peverel, Chelmsford, Essex CM3 2JQ.

W 16mm Bell Howell (GSAP) gun camera ex-USN
or air force 24Vdc working, mag load, black diecast
construction with or without lens. Any condition.
Also K9 16mm coaxial load 16mm cine camera
military type. Tel: (0225) 706795 (Bath).

B Icom |C402 portable 70cms SSB transceiver, any
condition considered. Also leather case or any
accessories for icom [C2025. Chris Kelland G6LRY
QTHr. Tel: Wantage (023 57) 2205 evenings.

B One PR40 Codar preselector. Battery operated
nine volts dc from £5-€8 and one digital amateur
bands receiver from £40-€50. Must have all bands
working. Not a valve receiver. Tel: Wood. Clochen
378.

B My Texas TI199/A computer is in dire need of an
interface and software to enable it to receive and
transmit RTTY. Can anyone advise me of a source
of supply? Also still wanted - video tapes for my
Shibaden recorder and a WW2 American aircraft
transmittertype BC375 or BC191-surely the Yanks
didn’t take them all back to USA? Write or phone
Nev Kirk, G3JDK, 54 Allendale Road, Rotherham,
Yorks S65 3BY. Tel: Wickersley 541606.

B Yaesu FRG7700 or FRG7000. Must be in first
class order. Also FRT7700 or similar. Collection
can be arranged. G W Reed, 96 Wootton Road,
King's Lynn, Norfolk PE30 4BT. Tel: (0553) 763428.
W 120 voit high tension eliminator required for old
Mullard radio. Also PSMX 6 volt general purpose
valve for same. Bell mouth and swan neck for
Gecophone horn speaker. E Lane, 115 Wootton
Road, King's Lynn, Norfolk PE30 4DJ.

B Yaesu FV50B VFO, also xtals for Yaesu FL50B Tx
and external speaker. Please state price and
condition. G R Woodley, 16 Albert Street, St
Barnabas, Oxford OX2 6AY.

| FREE CLASSIFIED AD ORDER FORM

Send to: Radio & Electronics World Classified Ads-Sovereign House - Brentwood - Essex - CM14 4SE

Classification: (tick appropriate box) If you want to insert ads under more than one classification use separate
sheets for second and subsequent ads
ForSale ..,

USE BLOCK CAPITALS (One word per box)

To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephone

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

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement.
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G4BMK RADIO SOFTWARE
DRAGON/TRS80C. A wide range of high quality radio
software, available on tape or ROM cartridge.

RTTY Tape £12. Morse Tutor £6.50. CW Transceive £10.75.
ROM Cartridge for RTTY. ASCII, CW and AMTOR €£59.
CBM64-RTTY-Tape £11 Disk £14
CBM64-CW Tx/Rx Tape £10 Disk £12
VIC20-RTTY-Tape £10
ATOM-RTTY-Utility ROM £16
All programs feature split-screen type-ahead
operation.
State callsign (if any). SAE for details.
GROSVENOR SOFTWARE (REW)
2 Beacon Close, Seaford, Sussex, BN25 2J2
(0323) 893378

ESR

13a Station Road
Cullercoats ~ North Shields
Tyne & Wear — NE30 4PQ

Glenbond (Videotel) Ltd

25, Stamford mm(lxnrlnoham,croeohln,

WA14 1EX
Tel: 061 941 3057 Telex: 666387

Standard 2m and 70cm -
Jaybeam - Ant Antennae
Antiference - Weltz - Sinclair
computer spares

ColinG112ZD Gavin G11ZL
Your radio sold on commission basis

Surplus for Sale and Wanted quantities of
electronic components and -equipment always
required.
Senc‘ for latest stock list or advise us of your
surplus.

Dionics
50 Whitemoor Rd, Kenilworth, Warwickshire,
Tel (0926) 59658, Telex 312440

| SCOPES

Repaired & recalibrated,
all makes, all models.
Scopex Safgan, Older TEK TQ

Telephone 091 2514363 m%scom LTD
er House
Western Underwood, Oiney
= - Bucks MK486 3JS
TRANSISTORS — J Linsley Hood Designs Tei: Bedford (0234) 712445
RISTORS e Distortion Analyser kit £5225.0(2 (g&p 21;
— — Millivoltmeter kit.......... ...£12.25 (p&p 75p
CAPACITORS DlonEs C;slt:g Prgge?’;o: above ... £12.00 (p&p £1) CRYSTALS Made to order for any purpose and
LED’S — scn’s - lcs - ETI Mosfet PA kit ......... .gtoo gp:p g:sg; large stocks of standard frequencies for
Audio Si 1 Gen (.02%).. .£28.50 (p&p £1.5 computers, modems, etc. Amateur CW (QRP) f
VOLTAGE REGULATORS bl Azd:g s:g::n ng 5002%). .2%8.80 (p(&gA E2.00; ’E;iog ang CB conversion crysta?suat £4.50. eas
Fixed frequency Gen...........coc.eee. 11.00 (p&p 50p LTERS Crystal, monolithic, mechanical d
DISPLAYS s AUDIO & R:gePSrS‘i.;ssczolts ..from £12.80 (p&p 75p) ceramic for ali standard IF's. Special (:0.69150MHzafr:)r
— N : big improvement to most CB rigs at £4.50 each.
EDGE CONNECTORS SAE for full information SAE FOR LISTS. PRICES INCLUDE VAT AND POST
VERO/PCB’S - 3257F°"§'°' E'°°"°"|N 'II?OPE P R GOLLEDGE ELECTRONICS
INSJS;IMENI g\?stIEas & Tel: 01-807 3719 R o orest, EALGINN
AMPLIFIERS & MODULES -
~MICROPHONES & Radio&
e Electronics

WRITE OR PHONE FOR _

FREE PRICE LIST.

For all aspects ot practical amateur radio mr’d

| This method of advertising is available in
multiples of a single column centimetres —
(minimum 2cms). Copy can be changed

every month.
RATES

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

H per single column centimetre:
PNP Comm!lnlcati?ns 1insertion £9.65, 3 — £9.15, 6 — £8.65, 12 — £7.75.
Modular Terminal Units for
RTTY — MORSE - AMTOR
PL1RTTY mod/demod..... £14.50k £18.50a | [J Wl NS NN N [N N NN (NN NN AN NN W N O N N N N N N N S B AN BN m N
MF1Morse demod........... £12.50k £18.502 | | RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM ]
FP1 Power supply/amp ..... £11. 50k £14. 50a l .
a = assembled PCB, k = kit of parts. TO: Radio & Electronics World - Sovereign House
Software available for: Dragon VIC20, CBM gz [ Brentwood - Essex CM14 4SE - England - (0277) 219876 [ |
BBC, Amstrad CPC464, Acorn ATOM. Please a
VAT at ;Tf‘lz :?urrent rate. i PLEASE RESERVE........ centimetres by............... columns :
62 Lawes Av,‘:SuiE\:f:h:\I'f: :.e‘lfosme «enosse | 1 FOR A PERIOD OF 1 issue.....[] 3issues.....[] 6issues....[] 12 issues.....[] ]
t] Y
Telephone: (0273) 514465 B COPY enclosed....... O to follow......[] [ |
LARGE SAE for full catalogue Chegues shouid be made payabie to Radio .
PAYMENT ENCLOSED.:........ g — by T e ‘("aﬂﬁé%faﬁ“ payments i
‘ 1 CHARGE TO MY ACCOUNT....[ [
XXX ADULT VIDEOQ CLUB | BCOMPANY ..ooooeeeeeeeeeeseseseeeeseseseesse s i
for the ger}uinesgmlt films. Available only | [ ADDRESS .....oeoeeeeeeeeeeeeeeeeeeeeeeee e e e seeeeeeeestsesesseeseseesaseaseeseaneesees s s e e naneseeans [ |
s 2 e B SIGNATURE ..ooooooeeeeeeeceeeee oo TELEPHONE......ccoovereseeeeeeessen |
0924-471811 (24hrs) [ @ 0
For the intimate details or write ] o ]
P.0 Bor 12, atiey, wvorks. | 11 lelpfol | | | | [ [ | [
— 4 L N T T I T I I I T T S T I T T It
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YOU ARE NEVER
FAR FROM A
PARTRIDGE
COMMUNITY
BROADCAST

MIXER

56 Fleet Road,
Benfleet,
Essex $S7 5JN

03745 3381 or
03745 3256
for full details

NEW AND SURPLUS
COMPONENTS IN STOCK

SPECTRUM RADIO & ELECTRONICS LTD
36 SLATER STREET, LIVERPOOL L1 4BX

TELEPHONE 051-709-4628

MORSE TUTOR

£4.00 on cassette. £8.00 on microdrive for
Sinclaire Spectrum. 4 to 19 words per minute,
variable spacing, variable groups of random
letters, numbers or mixed; Random sentences,
own message, single characters and variable
pitch. Feedback on screen, printer, or speech
(Currah Microspeech 48K only) and repeat facility,
16K and 48K versions on one cassette 48K only on
microdrive.

WD SOFTWARE
HilRop, St. Mary, Jersey, C.lslands
Telephone (0534) 81392

* SERVICE MANUALS *

For ALL electronic egulpment Any age, make, model.
Amateur Radio, Test Equipment, Televisions, Colour &
Mono, Vintage ‘Wireless, udio, Music Centres, Video
etc. Thou'sands stocked.
oco onqulrht and quote BY
URITRON TECHNICAL SERVICES
DB‘TREW.BMTMM%W Oxon, OX9 4QY.

ETESON ELECTRONICS

15B Lower Green,
@ .Poulton-le-Fylde, Blackpool
| Tel: (0253) 885107

Open: 9.30am-12.30, 1.30-5.30. Closed Wed & Sun.
Electronic Component Specialists.

SEPTEMBER 1985

UNIDEN CR-2021
COMMUNICATIONS RECEIVER
150KHz-29999KHz. AM/SSB/CW 76-108MHz. FM 6 memory
AM, 6 memory, FM, auto scan, digital tuning, LCD. Supplied

with mains PSU,
£166.74 inc VAT and ca
For full illustrated tech. spec. S.AE.
E.M.A. ELECTRONICS, oodbridge, Sutfolk
Tel: 039-45-696 or 328

RADIO AND RTTY BOOKS NEW BOOKS

GUIDE TO UTILITY STATIONS 1983

Lists 14,746 SW frequencies, 4,130 RTTY stations,
3,194 Callsigns plus much more. The most
comprehensive frequency listing book available.
£16.00 + £1.30 p&p

RTTY Press Broadcasts

New edition listing press agency frequencies and

much more £11.85 + 65p p+p.
ASK FOR FREE CATALOGUE OF MANY NEW BOOKS

INTERBOOKS
(Formally Interproduct Ltd)
Dept RE1 Stanley Perth PH1 4QQ
Tel: 073882-575

STEWART OF READING
110 WYKEHAM ROAD
READING RG6 1PL
TEL NO: 0734 68041
TOP PRICES PAID FOR
ALL TYPES OF SURPLUS
TEST EQUIPMENT,

COMPUTER EQUIPMENT,
COMPONENTS etc
ANY QUANTITY

DDDO Q ]
DDDDDOOO
.

WEST MIDLANDS

CENTRE ELECTRONICS
345 Stockfield Road, Yardiey, Bimingham B25 8JP

Specialists in the sale and service of Ex Government and

EaicoM]

Vintage Radio and Test Equipment. (Many spares in stock).
Telephone enquiries to 0676 32560

95 Mortimer St, Herne Bay
Tel: 02273-69464
Open: Mon, Tues, Wed 9-5
Thurs 9-1, Fri, Sat 9-5.30
All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

Special delivery
service

Shop open Thursdays, Fridays
and Saturdays
]

NOTTS

COUNTY GUIDES

R.A.S.(NOTTINGHAM)
P Owen GBUUS
3 FARNDON GREEN; WOLLATON PARK
NOTTINGHAM: TEL: 0602 280267
Open: Tues-Fri 10-5.30. Sat 9-5
YAESU: FDK: ICOM: TONNA
HALBAR: WELZ: ANTENNAS & OWN GWS H.F

FROMONLY £13.16 PER MONTH

- | Take advantage of this
simple, economical and
rewarding method  of
advertising by filling in the
form below.

COUNTY

GUIDE

Essex - CM14 4SE - England - (O

print your copy here

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World - Sovereign House - Brentwood -

3

Ad sizes
20mm x.59mm = single County Guide
40mm x 59mm = double County Guide

Total
prepayment
rafes

6 issues 12 issues
£88.00 £158.00
£176.00 £316.00

Ad space 3 issues
single  £47.00
double  £94.00

277) 219876

Single County Guide 3.
Double County Guide 3

NUMBER OF INSERTIONS REQUIRED

.£47.00...
£94.00...

PAYMENT ENCLOSED I £ —_ I

0 6 £88.00..[]
0 6....£17600..[]

12.......£158.00..]
12......£316.00..]

Chegues should be made payable to Radio &
Electronics  World.  Overseas payments by
International Money Order

standard conditions, available on request.

Condltions — Payment must be sent with order form. No copy changes allowed. Ads accepted subject to our

Registered No 2307662 (England)

| lelp] 1]

| |

pleasé mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Electronics

For aif aspects of practical amateur radio Wld

ADVERTISING RATES & INFORMATION

DISPLAY AD RATES series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 Issues 6 issues 12 issues
61 x 90 8page £91.00 £86.00 £82.00 £73.00
128 x 90 or 61 x 186 Y4 page £160.00 £150.00 £145.00 £125.00
128 x 186 or 263 x 90 % page £305.00 £290.00 £275.00 £245.00
263 x 186 1 page £590.00 £560.00 £530.00 £475.00
263 x 394 double page £1140.00 £1070.00 £1020.00 £910.00
colour rates ]
LU R Al R exclude cost series rates for consecutive insertions
of separations |
depth mm x width mm ad space 1 issue 3 issues 6 Issues 12 issues
128 x 186 or 263 x 90 % page £420.00 £395.00 £375.00 £335.00
297 x 210 1 page £810.00 £760.00 £730.00 £650.00
Covers: Qutside back cover 20% extra, inside covers 10% extra
SPECIAL POSITIONS Bleed: 10% extra [Bleed area = 307 x 220]
Facing Matter:  15% extra
M Drtes aftected oy pubie honeys
Issue colour & mono proof ad mono no proof and smail ad mono artwork on sale thurs
Oct85 15Aug 85 21Aug 85 23 Aug 85 128ep85.......
Nov85 12Sep 85 18Sep 85 20Sep 85 100ct85.......
Dec85 17 Oct 85 230ct 85 250ct 85 14Nov8s.......
Jan 86 14Nov85 20Nov 85 22 Nov 85 12Dec85.......

CONDITIONS & INFORMATION

SERIES RATES

Serles rates aiso apply when larger or additional
space to that initially booked is taken.

An ad of at ieast the minimum space must appear
in consecutive issues to qualify for series rates.
Previous copy whl automatically be repeated if no
further copy is received.

A 'hold ad' 1s acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy is received.

Display Ad and Small Ad series rate
contracts are not interchangeable.

It series rate contract is cancelled. the advertiser
wili be liable to pay the unearned series discount
already taken.

coPY
Except for County Guides copy may be changed
monthly.

No additional charges for typesetting or itiustra-
tions (except for colour separations).
For illustrations just send photograph or artwork.

Colour Ad rates do not include the cost of
separations.

Printed — web-offset. Overseas payments by international Money Order.
PAYMENT Commission to approved advertising agencies is
Above rates exclude VAT.
All single insertion ads are accepted on a pre-
payment basis only, uniess an account is held.
Accounts will be opened for seriesrate advertisers
subject to satisfactory credit references. Electronics World and Amateur Radio. A voucher
Accounts are strictly net and must be setftied by copy will be sent to Display and Colour advertisers
publication date. only.

Ads accepted subject to our standard conditions,
FOR FURTHER INFORMATION CONTACT available on request.
Radio & Electronics World, Sovereign House, Brentwood. Essex CM14 4SE.
(0277) 219876

CONDITIONS
10% discount if advertising in both Radio &

ADVERTISERS INDEX

Ariel Systems.......c.ccceeeeenee, S 28
Armon El€C....cccovvviviiiiiiiiirireieeeeeeeeeeeeeenn 45

Keytronics......ccoviviiiiiininniinccccee 51

(=Y o] £ o - 1 PO 11
L&S BearElecC.......cccrieriivvcnnnneereeen, 11
Blackstar......ccoooveiiiiiiriiiiiieciee e 28
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Micro Concepts.....cccccrivriiiniiiniiiiiiennn, 46
Microwave Modules .........ccccvvvvrvvereeenenn. 30
MM MiICrowave........ccoceeeiiiiiiiiiiiieeennnncnnnns 61

PM Components .......ccccecveiniiiccnnnns 14-15
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SENAZ e 68
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Solar Ventilation......ccccocevcceiiiiiiiiiiieeeennenns 32
CSL Sound Systems........cccocvvviiiiinicnns 61
C R SUPPIY .ottt 29
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Edwardschild......c.ccoovviviiinriirininr e, 29
1LY SN I =Y o 46
(€107 o [ TR 43
Greenwood Electrical .........ccccevvvnvnnnnnnn 23

RWithers. ..o eeees 2,20

Hart Electronic.......ccceoveinvviniiicinicnnnn, 11 Wood & Douglas .......cccoeevviiiiiiniiniiennne 20
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EAST CORNWALL COMPO

RESISTORS — CARBON FILM 5°o
| 7aW 1RO to 10M (E12 Range) 2p each. 15/p/10. 73p/100
/2W 2R210 10M (E24 Range) 2p sach. 18p/10. 78p/100
W 10R 10 2M2 (E 12 Range) 7p each. 85p710. 6.00/100
2W 10Rto 2M2 (E6 Range) 8p each. T0p/10. 8.00/100

R OR K — each value individually packed

»
2

ANZACIP 3.42 TA7108P
3.88 TA7120P

2.90 TA7129AP

400mW Plastic 3V-75V 8p ..dl 1078p

1.3W Plastic 3V-200V 18p each 10/£1.40  AN214Q

1.5W Flange 4.7-47V £1.26 each ANT715Q

2.5W Plastic 75-75V 84p each CA3065

20W Stud 75-75v £4.38 each g::?g;P
ZENNER PACK

400mW-5 each value -55 oft £3.80 per kit CAd250

CA4400
CERAMIC CAPACITORS

1pfto 10pf p
00for £2.75
off each value -
for£3.50

CERAMIC KIT - 5
25values -total 125 Caps
VIDEO PROJECTlON UNIT
Brand new, comp ete working but no
instruation manu:

al.
Su plied complete with Projector, Tuner
Screen.

4anck10eachvalue E12—10Rto 1M 610 pieces
(4W pack5eachvalueE12—10R to 1M 305 pieces
FW pack 10eachvalue E12—2R21t02M2730 pieces
/2W pack 5each value E12—2R210 1M 365 pieces
W pack 5§ each value E12—2R210 1M 353 pieces
J2W pack 5 each value E6— 10Rt02M 2317 pieces

it RESISTORS — WIREWOUND Generally 5°
2-5W 0-2210 270R Available in preferred values

4W 1R0 10 10K. Available in preferredvalues
TW0.47R to 22K. Available in preferred values
11W1R0t0 22K. Available in preferred values

17W 1R0to 22K. Available in preferred values

4£.18 TDA1002
1.86 TDA1003A
1.80 TDA1004
3.28 TDA1006A
.80 TDA1035S8
2,12 TDA1044

2EBEEREEE

L 50!

»

SSUNLUEANG
23883888
OP=2=200NO=2000200

1.88 TA7227P
1.88 TA7310P
N " 2500 2.28 TA7609P
ormally over £2. 1.78 TA7611AP
OurPnce £1,200

‘Ahouekuowmouozmu301125152531015A X2 9
p 11/4in Time Delay 100mA £3.60 150mA£2.28 250 300 500 600 3 0.55
750850mA £9.84 1125 1.5 1.6 2A £1,642.5A 3,15 3.5A £2.52 20mm 0.70
Ouick Blow 100 125 160 200250 315 400 500600 800mA 11.2515225 0.83
.5 4.5 6.3A 40p 20mm Time Delay 100 125 150 200mA £1.80 750 1.18
OAOgAsoosooaoOmAn.non251522533Aup1huah-235 2.15
10 13A 88p

TDA2002

0.
2.8
.88 TDA1412 1.20 0.8
0.9
TDA2020 0.8

peonN)
2882

12
4,00
2.
1.9

0.38
0.88

1.18 TAA661B
2.10 TAA700
UCK HOLDERS
2Omm Panel Mounting
?OmmChassls Mounting
SingleJunction éockel ( in Panel Mountini
Plastic Phono /4|nCha§s|sMoum|ng
FMPlugs 2oCarI|n81 4in Mounting
PL259

TELEPHONE SPECIAL
BT Approved Telephone Plug + 3m Lead

Co-ax Plug 0.60
Plastic Co-ax Plu [ XZW D C MOTORS (Min,

0.78

BT Approved Master Socket Inc Wmng
Instrns 2.88
BT Approved Secondary Socket 1. “

0.24
0.28 6-12V
BT 4- ore Cable 1 0.24

12.¢ 00

haiaBpRasy

IReducer
2 5mm Plug Metal .15
2. 5mm Plug Metal

2. 5mm Chassis Socket

3 5mr‘| Chassis Socket

2pin Y4inMono Chassis Socke!

1w .
BT Telephones now available.

=

-10Tinnec a Cnamelled - 20z © ¥
10 ALL SERVISOL
141038swg :"wwMIPRODUCTS

VEROBOARD
in Clad,

pin VainMono Chassis Socki
5 pin Vain Mono Chassis Sock

mm BananaPlu
m Banana Socket
Battery Connectors
P P9 Battery Connectors

niversal Ni-Cad charger,
icharges PP3, AA, C.D
Price

CS 18watt asabova

098 ANTEX 25W IRON
ANTEX ELEMENTS
ANTEXBITS
ANTEXSTANDS

SOLDERRUCKER

m SOLOER

CircuitFreezer 1.14
Foam Cleanser 0.98
AeroKlene 0.80 3
Silicone Grease
(Aerosol) 1.
Silicone Grease Tbe

Antistat Spray 0.90
Plastic Seal 1.08
Excel Polish  0.92
Fire Extin640g 2.86

14 . ‘Switch Cleaner 0.88 giﬁ x 33/ " 359

loidorh%l.dlon
XS25 watt tron Kit/complete

20
with stand & plug attached
< plue 7.20

2
394 x "
x 17"

B
x 17"
84 34 x 173 498

980
2.70

1in PLAMN.
3¥ x 17"
DIP  Board 3.88
Vero Strip 1.28

SN76110N
SN76115N
SN76131N

38RkRaERanEbEtiaRER!

Na
own
»

UPC575C2

1.80 UPC1025H
2.80 UPC1032H
2.40 UPC1156H

bt
c
b}
Q
2
@
[¢]
[
P

gezebeks

P

Po0=000¢
3884388

oo000¢
[*]
[
&

L1
EBERE

so MOP 0.70 Video Head Pkt. ef 100 pins 80p
TEX SOLDERING STA-  Cleaner Spot face cutter
TION complete with lron -  Super 40 Moisture 1,48
or 40 Repel&Lub  1.62 Pin insert tool 1.83
Solder Mop S1d0.72 vero Wiring Peg +
spool 4.50

SN76226DN
SN76227N
SN76830P

g8
EEEFH R

83

RECHARGEABLE BATTERIES

0.88
1.78
2.08
3.80

Wap=00

3333
8833

SN76533N
SN76650N
SN76660N
SN76666N

&
=
N

AA HP7
C HP11
D HP2

PP3

40.98
10/0.76 each. Spara nozzles for Solder-
10/1.88 each, sucker 0.48 3.00 UPC1367C
3.08 UPC1378H
STKN15 UPC2002H

SANYO 3" ROUND

Carbon Track Rotary 0.25W Log & Lin values. All Jain LOVDSPEAKER 7
glndle 20m| body dia, Shatt 2" long o .
4K7-2M2 Single Gang Log
1K — 2M2 Single Gang Lin
K — 2M2 Single Gang DP Swnch Log
5K — 2M2 Double Gang Log & L

Ug 0.
Addtl P & Don Aero-
sols 0pea
MIN D' (ZONNE(‘TOR<

SANYO nvvwnc
MICROPHONE
52

C/W 1 metre of cable
and piug, ON-OFF
switch and stand.
1MP 5000hm MODEL
NoHM23

PRICE ONLY £1.28

umo OYNAMIC
MICROPHONE

C/W 1metre of cable
and plug, ON-OFF
switch and stand.
1MP 5000hm MODEL

Y
PLUS Solder
Lug ]
R Angle .89 1. 34
SOCKETS Solder .78 98
1. 10 178
COVERS R Angle 95
VALVES TRANSISYOP DIODES
Price () Type Price (£) Price (€) Price (£}
0.88A 0.38 0.32 68
0.78 AC1 27 . . . 0.32

‘5"" Round
8ohm  0.6W W
maximum

PRICE ONLY 78p

10/7.00
10/8.28

___VOLTAGE
“REGULATORS
Type Price (£)
0.83 73105 0.3
78L08
78L12

Type Price (£) T) pe Price(€) Type
BF258 0.30 022 TiP32
BF259 . 0.28 0.80
BF262 .30 0.72
BF263 0.47
BF270 029
BF271 0.33
BF273 1.18

Price (£)
0.40

0.

0.
0.8
0.8
0.
0.8
0.68
0.88
0.88
0.8
0.
0.
0.68
0.8
0.6
0.
0.

0.75AC151
0.78 AC152
0.98AC176
0.68 AC176K
1.88 AC187
0.78 AC187K

BT138/600
BT151/560R
BT151/300R

0.67 AD161

1.68'Al

0.80 AD161/AD162
0.88 AF106

0.7T4 AF114

0.88 AF115

0.78 AF116

LM317K
LM37T

ooo

SN74LSOON
74LSOIN

SBBRE

9;5-
shabhbs

41
ghed

23

0.78 BA110
2.00 BA121
1.20 BA129
2.40 BA148
7.80 BA154

28C1172Y
28C1173Y
25C1302
40251
40361

28334888

40362
.40 40411
40530
40673
40964

35K8es
35K135

1

1.78 881058
2.20 BB105G
1.0 BB1108

4.00 BC107
AorB

3535

82

0.12 BT100A/02

[ All components are brand new and to tull specitication. Please add 60p
EAST CORNWALL COMPONENTS postage/packing (unless otherwise specified] to all orders and then add 15°%
DEPT REW. 119 HIGH STREET

VAT to the total. Either send cheque/cash/postal order or send/telephone your

Access or Visanumber. Official ordets from schools, universaties, colleges etc
SHROPSHIRE SY4 5TT 71EL: 0939 32689

most welcome.
Send now for our latest catalogue, £1.00 per copy {includes 30p credit/pre paid
Telex: 35565

envelopes. current special offers and lots lots more).
Sat 9am-12pm.




775= a 5 . .
RorgaoTIer 408 i o . Modem Line Terminal Unit VM65001 with data
2008b. " eop 10 108 | TV radio speakers and new plan plug £18.00
-10p 10p 4 PHILIPS DIY HOME ALARMS KITS
u..: o ‘-: 2x Hi-Fi Philips car tune up Send for details. Prices £54 to £112
1.00 6o 10p | tweeter EN8320£10.00
50p _asp 20p | ITTCVC458way resistorunit azc
80p 28p "T20p | forvicap £3.00 8000/30v sop HRachl
85p 780 20p 4700/10vX 10 50p V/Cap tuner, after 1979
1 88/16x 10 470/40v x 10 £4.00 series £8.00
‘,g ‘g 2: 150/16)(10 Sop 22/100vx 10 £1.00 6 Push Button Unit for
M o 3 ol sop 100/350v 70p GEC 2100 Series
IIM .w -“ X 50p 400/350v T0p Replacement for Touch
80p ‘209 s 20/25x 10 80p 47/500v 25p Button Unit £8.00
700 ‘s0p 8 1/250x 10 So0p 1/600v 28p w Speaor
.£1.10 10p 8p | G8 ) £1.00 022/1kv 10p 1 A4 8op
n'&';' :g 3‘;
£1.00 BT oo .50 | VIEW DATA PANELS 2y MaineyTiana
Sop ..60p 80 op 00 NEW 191.C £8 .
.50 .80p BZU 15724 84p Sp .00 2A/12v Mains Trans
x £1.10 .80p op S0p Philips GP422.4CH £2 post £1.60
s0p £1.20 -30p o = (240 cost) £6 Sub Min Relays
40p 1 z m B ‘: 00 LowVoitage
50p £1.00 ‘t0p | BC117 20p 00 Stop Thief Mullard 12.5V/170
40p _30p 10p | BCI19 ..20p 00 Burglar Alarm Me/s 45 watt
S0p 1.00 op | BCI25 10p 00 & Powertul BLWEO £5.00
40p .30p 30p 10p 00 Flashlight BLWBOC Y
g .40p Op 10p 00 £1.00 Mullard Broadband
b .38p Op 30p z . RF powar modulas
.;.’ 40p op ..28p :‘-m 12 Volt Aeriel Changer UHF, BGT22E £18.00
20p -30p 2%p 28p over Relays 144 Mc/s £8 PT4236C
pred g 0p :g: 0| swans 80p £8 PT8706C
oo oo '3 e 20 €8 PT0783
78p .30p “10p 10p £3.00
8op case op 10p | SN74LS125AN. 30p Various Tools and Accesories
1.00 .10p op 10p SN174LS 248 . 30p |3Videoleads.... . £1.00
TBA396 'Sp .20p 10p 10p N BOP | XCOIMIOUREr £3.90
TBA440| 1.00 3%p 10p 10p 30p | T/Vioopaerial T5p
TBA1440C £1.00 |38p “10p 28p 1.00 | RadioT p 1a) £1.00
TBA480Q £1.00 ‘w 10p 10p _.30p | PhinpsNeonLampsfor TVsets. .. Sp
TBA520 £2.00 .48p op 10p £1.00 | Freeze .20
TBAS30 £2.00 30p op 10p . 40p | FOAMCIOANGI ..o 20
TBAS40 £1.00 289 op ..10p 40p | ContactCleaner .
TBAS50Q £1.78 .50p 28p 10p 1.00 Push Button Mains 79p
TSA_’)GOCQ tz:g 700 750 10p 3°P Loriin Full Remote Relay Switch fitmost T/V sets, mains 4tag. 2tag 12voit
TBAS70 ... £1. £1.
TBAS25 S0p z: g :g Sop Mains timer, 13 amp=-up to 2 hours; easy to use, plugs into socke £3.00
TBAGA1 £2,00 op sop 100 | Sarcorbiad 30P | seliotape PVC Electric 50mm x 20M 70p
TBAB51 £2.00 .80p 80p iop SKEZGZ/MI o Screen tocking agent, large can .
TBAS73 ... £1.00 .70p 28p fjop |~ T T 20 GEC Service & Rank £5.00
TBAT20A. £1.80 .80p 30p 10p Red E.H.T. LAED and Anode Cap £1.00
TBA750Q £1.80 80p ‘30p .8p 10X G11Cap470/250........ £15.00
TBA7T80 £1.850 .70 25p op Soldering iron 6v/23w £2.50
80p .40p 30p . 8p TX10Focus Units........ . £6.00
80p 70p 30p 10p Weller solderiron 15 watt/25 watt £3.00
80p 30p 25p 10p 2way baby alarm/intercom with | £5.00
[ 40p £1.00 10p Phillips universal battery tester/charger. £4.00
00 0p : 'w 20p Eisenmann CICAD CHARGER 5.5V/150 ma. £2.00
£1.50 30p 80p 30p 12V Nicad pack ‘AA'.... £2.30
£1.80 30p 80p 10p Hitachi7.2w/1.8A Nicad pack 7.2v/1.6A £6.00
£1.80 30p ‘20 30p Rarisieron Hitachi TP 007 Battery pack 7.2v/1.6A .. £7.00
£1.80 30p 'm 30p A1222 18p Hitcachi Silver Oxide Battery G13 UCC .80p
80p 30p 30p | A1223 18p | 7OMLSili Sealer (clear) 1.00
s0p ‘209 e 18p | 100CoaxPlugs £10.00
3sp '”’ Te 15p De-solder pump + 2 nozzels. £5.20
E '1.’ 10p 18p Plastic box fori.c.s. 6"x3"x /2", ... ... ... .Bop
30p '”’ 10p 18p Can of handy oil ‘moblle’ .40p
asp m 10p 18p FlatRed LED............ 12p
30p 'm 18p _.18p | 500gm60/40solder reet £7.00
sop .20p 10p 18p | Clearweld gluepack 3op
30p 80p 10p 18p | Dualv/umeter—20- + 10db £1.00
3sp 20p 10p 18p | K30thermistor 78p
30p 'm 10p 18p | GECMainsPowerSuppiyR.E.G £3.00
40p "20p 20p 15p | 1Kgreelofsolder £8.00
40p -25p 10p 15p
o -28p :g: :: Plastic Boxes 43uxdx1x34 s0p
prd 2 o 1sp | 100Fuses £2.00
prs D o~ 15p | 100WWRes £1.80
1.00 oy -30p Son 1sp |BF 190 20tor£1.00
£1.00 pres -30p 50p isp | 10x20Turn 100k pots. Rank £2.00
ow =) z: 23 18p | Thorn 8 volt power supply
20p op 18p SN76226 £1.00 18p regulated £3.00
£1.00 op 7 80p 238p BF 470 20for £2.00
£1.00 8 PH4 1,00 Sop | 20SliderKnobs Top
£1.00 Sp "” 1.00 sop 6 Mixed UHF Aerial Isolating Sockets, some with long leads Fit ITT, GEC,
£4.80 100 R Son 4op | Philips.Pye £1.00
£1,00 10p 10p .00 25p
£1.00 10p .50 1.00 L
£1.80 10p 00 28p TO66, 12 Power Trans RCA 16182 NPN
£1.80 10p 30p 25p Replacement for BD124 and Mounting
MJ2253 &5 30p 1.78 | Kits
109 | 3040 1.00 50Mixed AC series Transistor
100 | MJ2209 % 9 15Panel mount rocket switch 250V/10A
10p 10p 25Panel MountBulbs & Neons

SPECIAL
Chasiscomplete ........ 238
(o] Transformer

20v/2.25A; 20v/1.5A; 17/5A;
19/5A; 28/05A
Mains ViewData
Tor‘roidals

ampiSv ’

5283588 Socppetisilns

BY407a.

G11470M/250V
£1.

Min12voltrelays.. .. 7!

2838 3 speset

R 2461

500m/a in / out

BDS17
BD 519
BD 534
BD 544
BD 595
BD610
BD648
BD676
BD 678
BD 681

Voltage Regulat
+5V/UA78P0O5SC
—5V/LM79MOSCP.

CHERH HH H T H P H

R 2030
R2443=BD124
R2737

$5558858555888

[s8es

35538350 TRRTIRSesEL05Y

- -
~N~
v

§35a8s09088

8838

$5 38 33388888

3%

838488

38§

$35%

B2R
88838823888838388

g gl 4

h‘nyhhhhhh

TTR

m2ngnpnep
233888888

$

.£1.00
.£2.50
.£1.00

EH R FE P PR T

g

10A

Mixedribbon cables
25LEB red/yellow/green
201/C Holders

LLLLELTL]
oo R
88888888

20Large LEDRed £1.00
20SmallLED Red £1.00
10x20 Turn 100K Pots £1.00
100 Transistor £2.50
20Convergence Pots 80p
100 Sticks £1.00
10 Thermistors 30p
20Slider Pots £1.00
30Presets S0p
15 VDR + thermistors, degaussing.
HT.etc £1.00
40glassreed switch £1.00
10 press to make switch 'Op
40Pots £1.50
10Gun Switches S0p
5Tube Bases £1.00
1,000 Diodes. Condensers, Resistors
onBandolier £2.00
Lucky Dip 600 gram £1.00
Jungle Bag 5kg £5.00
nobs. £1.00
40 Pots, /4"+6mm spindles for audio/
v £3.00

20mm Fuse Holders
Chassis Mount
IN4001/6 100 mixed
EHT Diodes, small
20Mixed Switches
ITT M5

Microphone
400V/4ATrac

SENDZ COMPONENTS
Shosburyness, Essex 883 BAF
SAME DAY SERVICE

58
3 8
L R
naph
$agas

10for £1.80

rder/Cheque
Addi|s% VAT, then £1 Postage.
for

dd overseas
Caliers: To shop at 212 London Rd, Southend.
Telk: 0702-332992
Open 9-1/2.30-8 QVMT + school

orders on official headk
add 10% hendling charge




