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R.W.C’S BARGAIN WINDOWS — ONCE ONLY OFFERS

10 METRE KITS

o st YAESU FT290R? TURN THAT BEAM ) VARIABLE BENCH POWER SUPPLIES
£209 KOPEK ROTATORS PAPSCETN740]kiE 010 15 Volts,
f . ) 50KG £12.95 complete = T 3 Ampere, IC Protected
With free ‘go anywhere LI For Rodies using the Sanyol 2
YAESU - : ; LOAD- g ) Sal s R Normally over £40.00,
; traveiling Jim antenna, Ny Lo LC1317chip. Kit of parts ‘;’O NS e s
charger & nicods. £17.50 °. ~30n (+ £250 P&P).
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Mvgg:p}:?::: AweLImERS n:w‘n.w.c.spscuu. REWHAG. BASES TOSUIT EVERY % OVER %
wrange o g L
amplifierstosuityour handheld ot % 2METRE COLINEAR THE AMAZING
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GIVE US A CALL Rayenm L4 ) 1 £10.50 with plug connector. . INCLUDING 5STAR MOBILE
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FORFULL DETAILS & |Dboor THE A
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¥ 50KHz per DIAL REVOLUTION, SELECTABLE ON 500KHZ STEP £2.50 P&P.
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* SPECIAL OFFER £235.00 + £3.00 p&p FULL INSTRUCTIONS. SEE AD IN JUNE AMATEUR RADIO. PRICES PAID - element ‘a
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TRAVELLING JIM HIGH \ MULT}- BAN
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AND DRAE ANTENNAS 70 CENTIMETRES SINGLE A LARGE Gsxw W3D2Z TYPE 39MM JAP
MORSE TUTORS | FOR MOST BANDS FAMTVRE L " C TYPE
£49.50 2M-700m BOTH RECEIVE AND D FIXING
y TRANSMIT AVAILABLE £5.00 EQUIPMENT 16mm
10M-20M, 15M each, IDEAL FOR REPEATER IN STOCK FOCAL
EXCELLENT DIPLEXING SEND LARGE SAE LENGTH
VALUE FROM £13.50 FOR LATEST LIST £8.98 PAIR POST FREE £7.50 £1.00 P& P
RF TRANSISTORS
YAESU FT102 SU
AM FILTERS NPAEC-1-C Y A o—— R.W.C. SPECIAL OFFERS F'YI'$OE1 o
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All offers subject to availability on a first come first served basis. Prices subjectto change without notice. all correct at
time of going to press, EXOE. TERMS: No COD. Barclaycard and Access accepted. Post free over £50. under £50 add
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Safety in the shack

Some of the constructionai projects
featured refer to - additions or
maodifications 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 invoived. Avoid even
the shightest risk -~ safety in the shack
please, at all times.

Whiist every care 18 taken when accepting
advertisements we cannot accept
p tor i y t .
We will, h . M ghly i any
comptaints.
The views axpressed by contributors are not
ity those of the p
Every care is taken {0 ensure “that the
of this are we
assume no responsibsiity for any etfect from
errors or omissions

Cover Photographs
Top— A Thomson-CSF
rotable curtain array for
short wave, playing
solitaire in the desert
Bottom — New switching
PSUs (p5)
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Roger Alban describes current limiting circuitry
before moving on te the application of all this
theory.
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34 Data File
Ray Marston on the ubiquitous field effect
transistor, outlining principles and terminology
(but what does ubiquitous mean? -Ed)
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A simple but effective project to improve your
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A brief overview of the home computer market -
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gets off his butt and does something)
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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
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The A-7550 portable spec-
trum analyser from Fieldtech
Heathrow is claimed to be
one of the most advanced low
cost instruments on the mar-
ket today.

Two microprocessors, with
menu driven display modes
and single function keyboard
entry, aid the user in the
operation of all functions.

A digitised vertical raster
scan is used as the display.
This system allows the oper-
ator to view most analyser
parameters simultaneously
while monitoring an active or
stored trace.

RF frequencies may be
manually entered viathe front
panel keyboard for frequency

selection from 100kHz to
1GHz or by use of the fre-
quency slewing keys for con-
venient analyser operation.

All special functions of the
A-7550 are selectable from
menus which can be dis-
played concurrently with gra-
ticule and trace information
for uninterrupted viewing of
analysed parameters.

Tracking generator, FM/AM
2 microvolt receiver, quasi-
peak detector, and IEEE488 or
RS232 interfaces are some of
the available options.

Fieldtech Heathrow Ltd,
Huntavia House,

420 Bath Road, Longford,
Middlesex UB7 OLL.

Tel: (01) 897 6446.

' 4 3/4- DIGIT DMMs.

Levell Electronics now sup-
ply 4 %-digit bench/portable
muitimeters that operate
from either long-life batteries
or ac mains. Ranges cover up
to 1.2kV dc, 750V ac, 10A and 32
megohms. Resolution on the
liquid crystal display is 10uV,
10nA and 10 milliohms.

The type 1503 has a basic dc
accuracy of 0.05% and there is
a version available with
higher accuracy of 0.03%. The
type 1504 provides true rms ac

ranges in place of the mean
sensing ac ranges on the
other versions. An additional
feature of these multimeters
isthe inclusion of an accurate
frequency range thatdisplays
up to 4dMHz but can be used up
to 7MHz with display over-
flow.

Levell Electronics Ltd,
Moxon Street, Barnet,
Herts EN5 558D.

Tel: (01) 449 5028.

CO-AX CABLE TESTER

Now available in the UK
from House of Instruments is
the Soar Model 1500 cable
checker, a pulse-reflection
test instrument that will mea-
sure the length of coaxial
cable from 5m to 1000m, as
well asindicating whether the
cable termination is open or
short circuit.

The Model 1500 features a
4-digit LCD display which
gives a direct readout of
cable lengthin feet or metres,
the units being selectable
with a convenient front-panel
switch. Accuracy is within
+1% of full-scale reading.

Two digital switches are
provided to allow easy setting
of the instrument’s nominal
velocity of propagation from
0.01 to 0.99, while interface to
the cable under test is via a
‘front-panel BNC connector.

The instrument is designed
for portability, measuring 186
x 57 x 180mm and weighing
1.3kg. Power supply is from
rechargeable nicads or an ac
mains adaptor.

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

Tel: (0279) 55155.

New from Electronic Brok-
ers is the Thandar PFM200A
pocket-size counter offering
a 20Hz - 200MHz frequency
range.

The PFM200A provides a
0.1Hz resolution, a sensitivity
of typically 10mV rms, and a
timebase accuracy of 2ppm.

Battery operated, it has an
8-digit light-emitting diode
(LED) display. Low battery
indication is by illumination
of all decimal points.

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

The new Global GDM1-41 is
a 4%--digit professional hand-
held multimeter offering nine

measurement functions,
including a 200MHz fre-
quency counter,

Featuring a basic dc

accuracy of 0.05%, the GDM1-
41 provides measurements of
dc and ac voltage and current
as well as resistance, while
additional functions include
audible continuity testing,
diode checking, a data-hold
facility and the built-in fre-
quency counter.

The instrument incorpo-
rates five voltage ranges from
200mV to 1kV dc (or 750V ac),
six current ranges from 200x A

to 10A, and six resistance
ranges from 200Q to 20MQ.
The ac measurements are
true rms, ac coupled from 10%
to 100% of the full-scale.

The GDM1-41 incorporates
automatic polarity selection
and negative polarity indica-
tion, automatic zero adjust-
ment, over-range indication,
and a ‘battery-low’ display.
Function and range selection
is via a simple rotary switch.

The new meter measures
17.5 x 9.1 x 3.6cm and oper-
ates from a single 9V battery.

Global Specialties Corp,
Shire Hill Industrial Estate,
Saffron Walden,

Essex CB11 3AQ.

4 please mention RADIO & ELECTRON|CS WORLD when replying to any advertisement
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LOGIC ANALYSER :

Thandar have announced a
new pricing structure cover-
ing their range of logic
analysers and disassembly
options. This means that a
TTL standard 20MHz analyser
now costs as little as £1,295.00
with disassembly options for
as little as £292.00.

Thandar offers two logic
analysers in the current
range, which is shortly to be
extended. The TA2080 is an
8-channel 20MHz logic

analyser with on-board VDU,
capabie of

resolving both

timing and state formats,
whilst the TA2160 16-channel
version incorporates many
additional features, including
communications, two levels
of triggering and two
independent clocks.
Disassembly is available for
280, 6800, 8085, 6809 and 6502.

Thandar Electronics Ltd,
London Road,

St Ives,

Huntingdon,

Cambs PE17 4HJ.

Tel: (0480) 64646.

The latest addition to the
Castle Associates range of
sound level meters, the
GA204, is a general purpose
low-level Type 2 instrument
designed for both industrial
and environmental noise
work.

Low-level noise measure-
ment often involves working
outside and in poor light
conditions. The GA204 is con-
structed in a tough die-cast
metal body with a built-in
wrist-strap. The analogue
meter features a mirror scale
and bright pointer which,
coupled with LED indication
of the range selected, makes
the GA204 suitable for use in
poor light. The circuitry used
is Type 1.in common with the
instrument’s precision
brother, the GA104 meter.

In keeping with other mod-
els in the range the GA204 is
also available as a kit with
companion calibrator in an
attaché case or shoulder bag.

Castle Associates Ltd,
Salter Road,
Scarborough YO11 3UZ.
Tel: (0723) 584250.

BENCH POWER SUPPLY

Now available from Dawne
Instruments is the DA302
series bench power supply.
This instrument has a built-in
digital voltmeter which
enables the user to probe
around his circuit without the
use of an external DVM. The
power supply can be con-
stantly varied from 0 to 30V
(usable to 35V) by normal
coarse and fine manual con-
trols and is settable to within
10mA between 0-2 amps with
the current control.

The DA302 is highly stable
with independent digital dual
meters for both current and
voltage indication. Voitage
and current variations as well
asripple and noise have been
reduced to a minimum.

The DA302 measures
280mm in length, 170mm in
height and 160mm in width,
and weighs approximately
5.2kg.

Dawne Instruments,

4 Donkin Road,

Armstrong Industrial Estate,
Washington,

Tyne & Wear NE37 1PF.

Tel: (091) 4178288.

LCR METER

A new LCR meter from
Telonic shows LCR values on
a 3'%-digit display while
simultaneously reading loss
coefficient (D) on another
display.

The Adex AX221's auto-
range and auto-mode func-
tions automatically choose
the optimum range for
measuring the unknown com-
ponent, although manual
range selection is an option.
Also available is an analogue
voltage output proportional
tothe measurementvalue, for
use with an analogue recor-
der or a comparator.

Basic accuracy of the AX221
is £0.3% on LCR readings and
0.5% on D readings. induct-
ance (L) measurement range
covers O.1puH to 199.9H,
capacitance (C) measure-
ment range is 0.1pF to 1000uF,
and resistance (R) measure-
ment range is 1 milliohm to
1999k. Measurement range of
D is 0.001 - 1999 and measure-
ment frequency is 1kHz.

Telonic Instruments Ltd,
Boyn Valley Road,
Maidenhead,

Berkshire SL6 4EG.

Tel: (0628) 73933.

New from Emco Electronics
is the Phihong range of
switching power supplies.

The range comprises
single, dual and triple output
models ranging from 15 to 150
watts, many of which conform
to international safety stan-
dards such as UL, CSA and
FCC B.

Emco Electronics, better

known as a supplier of CRT
monitors, has the exclusive
UK marketing rights for the

Phihong range. Phihong,
which was founded in 1971, is
one of Taiwan's leading

power supply manufacturers.

Emco Electronics Ltd,
129/131 Coldharbour Lane,
London SE5 9NY.

Tel: (01) 737 3333.
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disk drives by TEAC, TOSHIBA etc. Sold as
NEW with 90 day guarantee ONLY £125.00.
SUGART SAA S FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5.50

Brand NEW metaicases with internal PSU etc
for above drives, below costl!!

DSKC 1 for2 HH or 1 FH 5% drive £39.95
+pp£4.50 DSKC 2 for1 HH or1 FH 5%’ drive
£29.95 + pp £4.50

8" Refurbished standard units.

SUGART 801 SS£175.00 + pp £8.50
SUGART 851 DS £250.00 + pp£8.50

PRIV S0GRRFREIE i Gt case,
compiete with PSU etc, £595.00

8" DRIVE PSU for 2 drive units £45.00
Hard Disk Drives

DRE/DIABLO Series 30 2.5 Mb front load, |

£525.00, Exchangeable version £295.00
ME3029 PSU for above £85.00
DIABLO 44/DRE40C00A, B 5+5 Mb from

ﬂgWK 5+5 Mb £795.00
CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 545 Mb £495.00
RODIME 10MB ST508 Winchester NEW

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

Carriage on other drives £10.00.

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

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

BRAND NEW State of the art products.
DACOM DSL2123 Multi standard 300-300,
1200-75 Auto answer etc. £268.00
DACOM DSL2123AD Auto dial, smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow_ control
etc 85.00
DACOM DS12123GT The CREAM of the
inteltigent modems, auto dial, auto call, index,
bufter etc etc. £498.00
STEEBECK S$B1212 V22 1200 baud FULL
DUPLEX, sync or async, optional a\ﬁo diai,

£465.

0o
TRANSDAYA 307A Acoustic coupler 300
baud fuli duplex, originate only,
RS232 £49.00

Ex BRITISH TELECOM full spec CCITT,
ruggedised, bargain offers. Sold TESTED with
data Will work on any MICRO or system with
RS232 interface

D?;EIRZB 300 Baud Modem see SPECIAL

Ol b

MODEM 13A 300 baud unit, only 2" high fits
under phone. CALL mode only £45.00
MODEM 20-1. 75-1200 baud. Compact unit
for use as subscriber end to PRESTEL
TELECOM GOLD, MICRONET etc. £39.95
+ pp£6.50

MODEM20-2 1200-75 baud. Same as20-1 but
for computer end, £85.00 + gp £6.50
DATEL 2412 Made by SE iabs for BT this two
part unitis for synchronious data links at 1200
or 2400 baud using 2780/3780
protocol etc. Many features include 2 or 4 wire
working, self test, auto answer etc.

COST OVER £800 Our price ONLY £199

+X‘F £8.00
DATEL 4800, RACAL MPS4800 baud
modem, EX BT good working order, ONLY
£€295.00 + pp £8.00

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

For more information
CONTACT OUR SALES OFFICE

Thousands of IC’s EX STOCK send SAE for list.

BLE BATTERIES

Dry Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A300 07191312 6v 3ah as RS 531-360 NEW £9.95

A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
£€5.99 3.6v 100 mah PCB mount as RS591-477 NEWE1.00 ®¢eesec0sesossscsescacsssrasseressdos

Keep your not parts COOL and RELIABLE witn
our range of COOLING FANS
ETRI 126LF21 240v 5 blade equipment fan
Dim. 80 x 80 x 38mm £9.95
ETRI 88XUOI Dim. 92 x 92 x 25mm
240v equipment fan, complete with finger
uard NEW £9.95
OULD JB-3AR Dim. 3" x 3" x 2.5" compact
very gquiet running 240v operation

NEW £6.95.
BUHLER 89.11.22 8-16v DC micro miniature
reversible fan. Uses a brushless servo motor for
extremely hi?h air flow, also silent running and
uaranteed 10,000 hr life. Measures only 62 x
2 x 22mm. Current cost £32.00. OUR PRICE
ONLY £12.95 complete with data
MUFFIN-CENTAUR standarg 4" x 4" x 1.25"
fans 110v OR 240v NEW at £10.50 or tested
EX EQUIPMENT 240v £6.25 or 110v £4.95.
1000’s of other fans Ex Stock.

Call for Details. Post & Packing on all fans £2.00.

QWERTY KEYBOARDS

Manufacturers BRAND NEW surplus.
ALPHAMERIC 7204/60 Full travel ASCI|,
60 key with paraliei output and strobe.
£39.95

DEC LA34 Uncoded keyboard with &7
quality gold plated switches on X-Y matrix -
ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116
keys. Many features such as On board
Micro, Single 5v rail, full ASCIt coded
character set with 31 function keys,

Numeric keypad, cursor pad and 9600 baud
QuUTPUT!!

SERIAL TTL ASCII
£69.00 with data.
L]

ONLY

Carriage on all Keyboards £3.50

allin one TELEPHONE.
Ready to plug direct into a BT 600 type jack
monitor, elc etc. Designed to sell to the

ganu"actured by
- © PLESSEY Ltd this
. compact unit, only
y 24 x 40 character CRT
screen, VIEWDATA -
PRESTEL modem,
socket and instantly connect you to
PRESTEL etc Many other features include
Memory dialling, Recal! button, Off line screen
EXECUTIVE at over £600" But from
DISPLAY, BRAND NEW AND BOXED at
only £99.00 for DTMF tone dial or £140.00

slightly larger than a

telephone, features an
Keypad and electronics to run as a fully
fledged PRESTEL terminal or telephone.
data storage, Picture expand, Standard
Mullarg LUCY chip set, Integral 5° JVC crt
for standard DIAL PULSE version.
Carr. £8.00

csceccos HOT LINE DATA BASE -

5 DISTEL

«The ORIGINAL FREE OF CHARGE dial up data?
¢base. Buy, browse or place YOUR OWN AD fore
s goods or services to sell. 1000's of stock items,®
spares and one off bargains. Updated daily.
ON LINE NOW. CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

's OF
GAINS
CALLE

=

RS

2~

A MASSIVE purchase of these attractive stand alone
terminal units enables a SUPER BARGAIN offer. Made b;
the US GENERAL ELECTRIC CORPORATION the G

MODEL 30 features a standard QWERTY 80 key
electronic keyboard coupled to a quality built matrix
printer with variable 3" t0 9.5" forms tractor, The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS232 interface accepts
o ASCIl data at 110, 150 or 300 baud. Ideal for Terminals,
o« Dataloggers, locallabel printing, orjust as a printert! Sold
o TESTED with data ONLY £95.00. Also available with
.

L]

L]

TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

COLOUR AND MONOCHROME
MONITOR SPECIALS

‘SYSTEM ALPHA’ 14" COLOUR 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 video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers
and VCR's. An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machine,giving superior sound quality. Many
other features included PiL tube, Matching 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
Suppliec BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST - ONLY £149.00

DECCA 80 16” COLOUR monitor. RGB input.
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!! Our own interface, safety
modification and special 16" high definition PiL tube, coupled with the tried and
tested DECCA B0 series TV chassis gives 80 column definition and picture
auality found only on monitors costing 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 direct to a
BBC MICRO computer or any other system with a TTL RGB output. Other
features are: internal speaker, Modular construction, auto degaussing circuit,
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
uarantee. Although used, units are supplied in EXCELLENT condition, ONLY
99.00 + Carr.
DECCA 80, 16” COLOUR monitor. Compositve video input. Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.
REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composite video input and sound amp. This large screen colour display Is ideal
for shops, schools, clubs and other AUDIQ VISUAL applications. Supplied in AS
NEW or iittle used condition ONLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video

monitors.

All units are fully cased and set for 240v standard working with composite video
inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even
when MINOR screen burns exist — normal data displays are unaffected.

127 KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.

2.

?g 8SEEN SCREEN version of KGM 320-1 Only £39.95

9" KGM 324 GREEN SCREEN fully cased very compact unit Oniy £55.00
9" HITACHI VM-906E/K Black and White screen £49.95

Carriage and insurance on all monitors £10.00

GOULD OF443 enclosed. compact switch mode supply with D! regulated outputs of

+5v @ 55a +12v @ 0.5a -12v @ 0.1a and -23v @ 0.02a Dim 18 x 11 x6 cm 110 or
240v input BRAND NEW only £14.95 ~
GOULD G6-40A 5v 40 amp swilch mode supply NEW £130.00
GREENDALE 19A-BOE gwitch mode 60 watt open PCB with a fully regulated DC
output of 5v @ 6 amps, and three semi regula(ed outputs of +12V. -12V +15V @ upto 1
amp. Dim only 11 cm x 20 cm x 5.5 cm. Similar to RS 591-994 110 or 240v AC input.
TESTED ex equipment. Only £24.85
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLOY chassis to continuously supply fully regulated DC outputs of +5V @ 3 amps, -5V
@ 06 amps and +24v @ 5 amps. Short circuit ang overvoltage protected 110 or 240V
AC input. Dim 28 x 125 x 7 cm NEW £49.95.

Carriage on PSU's £3.00

PECIAL 300 BAUD M 10

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

® CALL ANSWER ang AUTO modes
® Standard RS232 senal interiace
@ Built in test switching

® 240v Mains operation

® 1 year full guarantee

® Just 2 wires to comms Line

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

@ 300 baud full duplex >k y

® Fuli remote control WW&V
® CCITT tone standards NOW ONLY
@ Supplied with full data ' £29.95 K

® Modular construction
@ Direct 1solated connection

PR

32 Biggin Way

Telephone O1

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order vatue £4.00.
Minimum Credit Card order£10.00. Minimum BONA FIDE 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

Upper Norwood, London SE19 3XF
9 4414 Telex 894502 Data 01-679 1888

VOU TERMINALS

Standard VDU data entry terminals at give away

prices!!
QUME QVT108. Current product. state of the art
terminal with detachabie keyboard, 12" green
screen, 2 page RAM, TVI 925 emulation, 25 x 80,
Clock, Swivel and tilt base, Printer port, Function
keys etc. BRAND NEW and BOXED AT ALMOST
HALF PRICE Onlé £425.00
AJ510 - EX RENTAL, Z80 controlled, 15"
green screen 24 x 80 display, graphics, cursor
addressing, printer port etc. Very good condition
TESTED complete with manual only £225.00.
ADDS 520- Dumb terminal, used, 12" b/w screen
RS232 interface and printer port. TESTED.
ONLY £125.00
Carriage on terminals £:0.00
100's of other terminals in stock,
CALL for more gdetails.

'~
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ERS — PRINTERS — PRINTERS — PRINTERS

SUPER DEAL? NO - SUPER STEAL
THE FABULOUS 25 CPS “TEC STARWRITER'

Made to the very
highest spec the TEC
STARWRITER
FP1500-25 features a
very heavy duty die cast
chassis and DIABLO
type print mechanism
givin? superb 5 f
registration and print i : . .

quality. Micro-processor \ a Iraction of its original cost. |/

electronics offer full -\ﬁ
DIABLO/QUME command compatability ana tult control via CPM WORDSTAR

ETC. Many other features include bi-directional printing, switchabte 10 or 12 pitch,
full width 381 mm paper handling with up to 163 characters per line, friction feed
rollers for single sheet or continuous paper, internai buffer, standard RS232 serial
interface with handshake. Supplied absolutely BRAND NEW with 90 day guarantee
and FREE daisy wheel and dust cover. Order NOW or contact sales office for more
information. Optional extras R§232 data cable £10.00. Tech manual £7.50. Tractor
Feed £140.00. Spare daisy wheel £3.50. Carriage & Ins. {UK Mainland) £10.00.

SUMMER OFFER ONLY £399.99!!

DIY PRINTER MECH

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

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

TELET

DATA I/0 TERMINALS

Industry standard, combined ASCH!
110 baud printer, keyboard and 8
hole paper tape punch and reader.
Standard RS232 serial interface.
Ideal as cheap hard copy unit
or tape prep. for CNC and NC
machines. TESTED and in good
condition. Only £235.00 tloor
stand £10.00. Carr & Ins. £15.00.

EX NEWS
SERVICE PRINTERS

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

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

ONLY £49.95
£4.50

+ Ribbon £65.00
TYPE AH11R 80 Col.
ASCII/BAUDOT £185.00

Carriage and Insurance £7.50

DEC CORNER

20,000 FEET OF ELECTRONIC
AND COMPUTER GOODIES

ENGLAND’'S LARGEST SURPLUS STORE -~ SEEING IS BELIEVING!!

MAG TAPE DRIVES

PDP 1140 System comprising of CPU, 124k
memory & MMU 15 line R5232 interface.
RPO2 40 MB hard disk drive.

" Many EX STOCK computer tape drives and spares by
PERTEC, CIPHER, WANGO, DIGIDATA, KENNEDY

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

running. £3,750.00
BA11-MB 3.5" Box, PSU, LTC £395.00
DH11-AD 16" x RS232 DMA

interface £1,900.00
DLV11-J4 x EIA interface £350.00
DLV11-E Serial. Modem support  £190.00 |
DUP11 Synch. Serial data i/o £650.00

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

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

20 mA loop £270.00
MS11-JP Unibus 32kb Ram £80.00
MS11-LB Unibus 128kb Ram £450.00
MS11-LD Unibus 256kb Ram £850.00
PDP11/05 Cpu Ram, i/0 etc £450.00
PDP11/40 Cpu, 124k MMU £1,850.00
RT11 ver 3B documentation kit £70.00
RKOS5-J 2.5 Mb disk drives £650.00
KL8 JA PDP 8 async i/o £175.00
M18E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard

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

Give your VT100 a Birthday"!

Brand New VT100 Keyboards
only £85.00.

ArERs s ARRE

ARERRA R RA

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

etc. Special offer this month on DEI Cartridge tape
drives ONLY £450.00 each.
CALL FOR DETAILS
Ail_in one quality computer cabinet with integral _
switched mode PSU, mains filtering, and twin fan
cooling. Originally made for the famous DEC PDP8
computer system costing thousands of pounds.
Made to run 24 hours per day the psu is fully
screened and will deliver a massive +5v DC at 17 amps, +15v DC at
1 amp and -15v DC at § amps. The complete unit is fully enclosed
with removabie top lid, filtering, trip switch, power and run leds
mounted on ali front panel, rear cable entries, etc. etc. Units are in
ood but used condition - supplied for 240v operation compiete with
ull circuit and tech. man. Give your system that professional finish
for only £49.95 + carr. 19” wide 16”.deep 10.5" high. Useable area
18" w 10.5”h 11.5"d.
Also available less psu, with fans etc. Internal dim. 19w, 16”d, 10.5"h.
£19.95. Carriage £8.75
S8 28 B s ELECTRONIC
S ‘ ON COMPONENTS
. o ... il i EQUIPMENT
Due to our massive bulk purchasing programme, which enables us to bring you the
best possible bargains, we have thousands of ICs, Transistors, Relays, Caps, PCBs,
Sub-assemblies, Switches etc. etc. surplus to OUR requirements. Because we don't
have sufficient stocks of any one item to include in our ads we are packing all these
items into the BARGAIN OF A LIFETIME. Thousands of components at giveaway
prices. Guaranteed to be worth at least 3 times what you pay. Unbeatable value and
perhaps one of the most consistently useful items you will every buy!!! Soid by
weight
2.5kis £5.25 + pp £1.25
10kis £11.25 + pp £2.25

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

GE TERMIPRINTER

m— T

A massive purchase of these desk top
printer terminals enabies us to offer you
these quality 30 or 120 cps printers
at a SUPER LOW PRICE against their
original cost of over £1000. Unit
comprises of full QWERTY, electronic
keyboard and printer mech with print
face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width - up to 13.5” 120
column paper, upper - lower case,
standard RS232 serial interface, internal
vertical and horizontal tab settings,
standard ribbon, adjustable baud
rates, quiet operation plus many other
features. Supplied complete with manual.
Guaranteed working GE30 £130.00.
GE1200120 cps £175.00

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

SEMICONDUCTOR
‘GRAB BAGS’

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

50+ £2.95 100+ £5.15

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

20Q+ £12.30, 300+ £19.50

CENTRONICS
710 PRINTERS

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

MAINS FILTERS

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

EPROM COPIERS

The amazing SOFTY 2 The “Complete
Toolkit” for copying, writing, moditying and
listing- EPROMS of the 2516, 2716.
2532, 2732 range. Many other functions
include integrai keyboard, cassette inter-
face, serial and parallel i/o UHF moduiator
ZIF socket etc.

ONLY £195.00 + pp £2.50.

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

“GANG OF EIGHT PLUS” Same spec. as
above but with additional R$232 serial
interface for down line loading data from
computer etc. ONLY £445.00 + pp £3.00

Data sheets on request

1000’s of other EX STOCK items including POWER SUPPLIES, RACKS, RELAYS, TRANSFORMERS, TEST

EQUIPMENT, CABLE, CONNECTORS, HARDWARE, MODEMS, TELEPHONES, VARIACS, VDU’S,

Y

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

requirements. Stock changes almost daily.
Don’t forget, ALL TYPES and QUANTITIES or electronic surplus purcnasea for CASH
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PRODUCT NEWS._

MICROFRAME ADDITIONS

Gordon Micro Ltd, special-
ists in Spectrum interfacing
and expansion, have now
added Microdrive syntax and
Hook codes to their Micro-
frame floppy disc inter-
face.This makes the Micro-
frame compatible with the
Interface 1 and Microdrive
commands, so all program
software using Hook codes
and Microdrive syntax now
operates on the Microframe.

The Microframe floppy disc
controller is also a mother-

board expansion system
which can take up to 5
interface cards.

Gordon manufacture a full
range of interfaces including
RS232 modem driver, Centro-
nics parallel printer, digital to
analogue converters, ana-
logue to digital converters,
64K paged map memory etc.

Gordon Micro Ltd,

3 Callendar Road,
Heathfield Industrial Estate,
Ayr KA8 9DJ.

Tel: (0292) 280467.

DATA BACK-UP

Rapid Recall, authorised
distributors for Control Data
peripherals, are now sup-
plying the new Sentinel 92192
0.25 tape cartridge subsystem
from stock.

This unit provides 70Mbytes

of unformatted storage back-
up for Winchester discs and
features full 0.5 inch tape
transport functions plus auto-
matic track referencing, mic-
roprocessor-controlled logic,
write/read error logging, an
integrated formatter, and
tape re-tensioning during the
load sequence.

The single-track read/write
head records in a serpentine
pattern of eleven tracks.
Media interchangeability
between 92192 drives is
easured by automatically
recording a servo track when
a cartridge is initially written;

The PCi 6480 is the latest
product available from CIL
Microsystems. This instru-
ment is based on the PC1 6380
and brings multifunction
interfacing within reach of
the smallest budget.

It provides four analogue
inputs, programmable in the
range +100mV, £1V and £10V,
two *10V analogue outputs
and two relay enclosures
rated at 1A, 240V ac.

The basic model is available
with [EEE communications
and 4K RAM, and is housed in

e ——

a bench mounting case.

Various options are avail-
able,including RS232 in place
of IEEE, 32K extension RAM
card, 16 digital input/output
linesand a19inrack mounting
enclosure.

The PCI 6480/1EEE is priced
at £395.00.

CIL Microsystems Ltd,
Decoy Road,
Worthing,

Sussex BN14 8ND.
Tel: (0903) 210474.

on subsequent read opera-
tions a stepper motor aligns
the head to the servo track
and provides drive com-
patibility. The 92192 uses a
600ft cartridge, has a tape
speed of 55in/s and a data
transfer rate of 440Kbits/s.

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

DRIVER/RECEIVER iC

Motorola Telecommunic-
ations Group has introduced
the MC145406 RS-232-C/V.28
driver/receiver, the first sili-
con-gate CMOS integrated
circuit (IC) fulfilling the
electrical specifications of
EIA standard RS-232-C and
CCITT V.28 on one device.

Cambridge Microelectro-
nics have introduced a cost
effective  EPROM program-
mer for the BBC micro.

This programmer, called

BB-PROM, is supplied ready-
built and tested. it requires a
BBC-B micro plus disc drive,
and plugs into the user port of
the BBC by means of the
connector provided.

BB-PROM is entirely self-
contained, requiring no extra
supplies. The driver program
for the programmer is sup-
plied on an EPROM for use as
a sideways ROM in the BBC.

It will handle the 2764 (8K)
and 27128 (16K) EPROMs. By
the addition of an extra resis-
tor, their ‘A’ versions can also
be handled. Frequently used
programs can therefore
become easily accessible
with the well-known speed
and reliability of ROMs.

The BB-PROM is available
for £34.44 including P&P and
VAT.

Cambridge
Microelectronics Ltd,
1 Milton Road,
Cambridge CB4 1UY.
Tel: (0223) 314814.

The RS-232-C interface
standardises communication
between data communication
equipment, usually a modem,
and data terminal equipment
or computers. The RS-232-C
specifications define the
transfer of data in terms of
connector requirements,
electrical signals, pin assign-
ments and descriptions, and
datarates, alt of which are net
with the MC145406.

The MC145406 combines
three drivers and three
receivers in a single 16-pin
package. The drivers, operat-

ing within a #5V to 12V

power supply range, feature
true TTL input compatibility.
Slew-rate output maximum is
+30V per microsecond,
eliminating the need for
external capacitors to limit
the slew rate. The 300 ohms
power-off source impedance
resistors meet the power-off
resistance specification in
RS-232-C cable, with output
typically switching to within
15 per cent of the supply rails.
The receivers level-shift
input voltages in the range
-25V to +25V down to
TTL/CMOS logic levels of
zero volts to +5 volts, presen-
ting 3 to 7 kilohms input
impedance. Hysteresis on the
input switch point aids noise
immunity in the receivers by
changing the threshold.
Power consumption
improvement is one of the
most significant features of
the new silicon-gate CMOS
MC145406, which dissipates
less than 15mW maximum.

Motorola Inc,

MOS Logic and Analog
Integrated Circuits Division,
PO Box 6000,

Austin, Texas 78762.
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G2DYM  Aerials, manu-
facturers of a range of anti-
TVl trap dipoles, have
announced the addition of
new 10 and 15 metre modelsto
their range of aerial traps for
10, 15, 20, 40 and 80 metres.

The latest models are avail-
abie with 6 inches of alumi-
nium tube at each end to
facilitate the building of two
or three element rotary tri-

banders, rotary tri-bander
dipoles and trap verticals,
either quarter or half-wave in
height.

These 10 and 15 metre traps
can be obtained for £10 each
+ £1 P&P.

G2DYM Aerials,
‘Cobhamden Castle’,
Uplowman,

Nr Tiverton,

Devon.

Motorola Microprocessor
Products Group has assem-
bled the M68000OKIT, a design
package which enables the
design engineer to develop
M68000-based systems. The

design kit contains the
MC68000 and MC68008 micro-
processors, six peripheral
devices, related data sheets,
application notes, and
supportive documentation.
Programmer’s reference
manuals, handy pocket-sized
instruction reference book-
lets and programming refer-

ence cards for the MC68000
and MC68008 are included.
For all devices the kit pro-
vides article reprints with
actual system design exam-
ples. A catalogue lists soft-
ware and system level hard-
ware available to support the
M68000 family.

The complete MC68000KIT
is priced at $68.00.

Motorola Inc,
Microprocessor Products
Division,

3501 Ed Bluestein Bivd,
Austin, Texas 78721, USA.

Epson (UK) Limited
recently announced the
release of its graphics user
interface, Taxi, for the IBM PC
and 100% I|IBM compatible
systems. Released initially
with Epson’s latest micro, the
QX-16, Taxi offers the 1BM
user a complete system con-
sisting of a mouse, icons,
desk accessories and
applications software sup-
port — all for £199 (RRP).

Taxi uses no user memory,
since all the memory required
is present out of the interface
board. It has a wide range of
desk accessories, comprising
a calculator, clock calendar,
note pad, printer set-up and a

game (Othello), which are
available at any time.

Taxi allows pop=up menus
to be easily installed within
any applications program and
any application programe can
have mouse cursor control
installed.

Epson’s Taxi offers a high
level of support to standard
PC-DOS business packages
without modification of the
software.

Epson (UK) Ltd,
Dorland House,

388 High Road,
Wembley,

Middlesex HA9 6UH.
Tel: (01) 902 8892.

A new monitor receiver, the
AOR AR2002, has recently
been introduced by Lowe
Eiectronics Ltd. .

Frequency coverageis25to
550MHz and 800 to 1300MHz.
An improved keyboard aims
to make operation easier and
there is a front panel knob for
frequency stepping in addi-
tion to up/down buttons. Also
on the front panel is an LED

strip S-meter and a head-
phone jack.

On the rear panel there is a
socket for an optional RS232
interface board.

The AOR AR2002is priced at
£375inc VAT, + £7.00 carriage.

Lowe Electronics Ltd,
Chesterfield Road,
Matlock,

Derbyshire DE4 5LE.
Tel: (0629) 2817.

IQD has announced its
latest tone controlled system,
Phonecontrol. This has been
selected as the remote
switching mechanism for
local radio stations’ remote
studios, and considerable
interest has been shown in its
wider application.

Accessed through the pub-
lic telephone network from
anywhere in the world, a
Phonecontrol unit can acti-
vate, monitor and control up
to 99 different functions -
either incorporated as part of
original equipment or as an
addition to existing plant.

Authorised callers simply
dial a dedicated line number
followed by a security access
phone code using an acoustic
keypad. Phonecontrol
responds with a synthesised
voice signal confirming the

identity of the function and its
current status. The caller can
then change status, if
desired, by keying a further
tone code.

Applications for Phonecon-
trol include remote supervi-
sion of factories and indust-
rial processes, electronic
detectors, security and ther-
mostat control.

1QD Ltd,

North Street,
Crewkerne,
Somerset TA18 7AR.
Tel: (0460) 74433.

4-STANDARD DECODERS

Following the recent
introduction of fully automa-
tic four-standard decoders in
Brabury’'s MCM-B series of
broadcast colour television
monitors, the company has
announced that these decod-
ers are now also fitted in the
MCM-A series of general
purpose models.

The new decoder gives
immediate conversion to 625-
line PAL or SECAM or to 525-
line NTSC with either
3.58MHz or 4.43MHz subcar-
rier. In operation the decoder
senses the subcarrier fre-
quency and the coding
characteristics of the incom-

ing video signal, and automa-
tically configures to the
appropriate decoding circuit.

In addition to two switch-
selected composite video
input channels (with bridged
BNC loop-through connec-
tors), the MCM-A monitors
are fitted with an EIAJ con-
nector for operation in con-
junction with avideo cassette
recorder. They also accept
RGB inputs with separate
sync input or sync on green.

Brabury Ltd,

Unit 1, The Paddock,
Hambridge Road,
Newbury, Berks RG14 5TQ.
Tel: (0635) 33433.
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PCB WORKSTATION

The Solution 2000 is a new
PCB design workstation cap-
able of designing boards as
large as 812 x 812mm. The
system can handle large, mul-
tilayer boards of up to 400 14-
pin equivalent ICs. It has a
gridiess database which can
utilise either inch or metric
units, down to .001 inch.
Output can be generated
either on-line with a pen or
photoplotter or off-line from
paper tapes or magnetic
tapes created on the system.

The software for the new
system uses dual processors
and a cache memory for rapid
command execution. The
CPU is a DEC LSI 11/23+ and
is used in conjunction with
EIE's own graphics card,
enabling rapid redraws and
editing. The program sup-
ports up to 64 user-defined
layers and displays eight
different colours on the stan-
dard 14 inch monitor.

The standard package

2-BIT COMPUITER

National Semiconductor
Corporation has introduced
the first in a family of 32-bit
board-level computers, which
combine user configurability
with performance equivalent
to a VAX machine.

This new line of board-level
products, called integrated
computer modules (ICM), is
based on National's Series
32000 32-bit microprocessor
family, and is suitable for
applications such as worksta-
tions, CAD/CAM, robotics,
data acquisition, etc.

The first product in the
family is the ICM-3216, which
utilises the NS32016 CPU, the
NS32081 FPU (floating point
unit), the NS32082 MMU
(memory management unit),
the NS32201 TCU (timing and
control unit) and the NS32202

includes a mouse for cursor
control, parts and wiring
entry, placement, manual
artwork routing, automated
design rule checking prog-
rams, multitasking and output
to a printer and paper tape
punch.

Optional packages avail-
able include schematic cap-
ture, a digitiser interface
program, a wide variety of
output drivers and a conver-
sion program that reads in
Gerber-formatted data from
magnetic tape.

The Solution 2000 comple-
ments the popular EIE 80/10
PCB CAD system and offers
the smaller user a system at a
realistic cost, with the facility
toupgrade and extend as and
when necessary.

Electronic Industrial
Equipment,

Old Orchard House,
Old Orchard, Poole,
Dorset BH15 1AE.
Tel: (0202) 684004.

ICU (interrupt control unit),
along with four serial ports, a
parallel port, a small compu-
ter system interface and a 16-
bit1/O bus-allona9x 11inch
board format.

Depending on the desired
size of physical memory, the
computer module consists of
either two or three printed
circuit boards (9.18 x 11.02
inches). One board is a CPU
board which provides all com-
puting functionssuch as CPU,
disk/tape control, serial ports
and a printer port. Memory
occupies either one or two
boards, providing from 1to 8
megabytes of dynamic RAM.

National Semiconductor,
Industriestrasse 10,
D-8080 Fiirstenfeldbruck,
West Germany.

A new HCMOS encoder
from Texas Instruments, the
THCT2000, provides an easy
to use interface between
mechanical devices and mic-
roprocessors.

It can determine the direc-
tion and displacement of a
mechanical device by using
two input signals from trans-
ducers placed in quadrature.
Applications include robo-
tics, tracker balts and ‘mice’,
lathes, tooling machines,
automobiles, conveyor belts
and transport mechanisms.

The encoder can also be
programmed for the measur-

quency or time. It includes a
16-bit counter which can be
used separately. Cascading
the THCT2000 to allow data
words of over 16-bit length
provides increased accuracy.

Other features include full
TTL compatability and a sim-
pie read and write procedure.

It is a 28-pin integrated
circuit in a dual-in-line pack-
age. Operating temperatures
can range from 0 to 70°C,
while the required supply
voltage is 5V.

Texas Instruments,
Manton Lane,
Bedford MK41 7PA.

ment of pulse width, fre- Tel: Bedford 67466.
MIN! THERMISTORS sures 5.5.mm diameter (max)

A new range of miniature
precision thermistors (nega-
tive temperature coefficient
resistors), introduced by
Iskra, comprises of two fami-
lies of standard disc-shaped
modeis which are available
either with or without wire
connections, although spe-
cials can also be supplied to
suit unusual requirements.

Iskra’'s Elveterm range of
thermistors have specific
resistance values between
107" and 10° ncm, and the
two basic families have the
designations UN2 and UN3.
The UN2 family has a max-
imum diameter of 10.5mm and
amaximum power dissipation
of 1W, while the UN3 mea-

and has a maximum power
dissipation of 0.5W. Resist-
ance values range from 8.2 to
33 000 ohms for the UN2, and
from 33t0 100000 ohms for the
UN3, and in both cases a
resistance tolerance of +5%,
+10% or +20% is available.
The working temperature
range is 0°C to +55°C at
maximum power, and -25°C
to +125°C at zero power for all
models. The thermal time
constant is approx 60s for the

" UN2 family and 20s for the

UN3.

Iskra Ltd,

Redlands, Coulsdon,
Surrey CR3 2HT.
Tel: (01) 668 7141

Greenwood Electronics,
manufacturers of the popular
Oryx brand production tools

- for the electronics industry,

have now released a newly
designed  anti-static de-
soldering pump - the Oryx

" SR3A-ASN.

It was originally built for a
UK electronics company who
required a low resistance
between the desoldering tip
and the operator to ensure
static-free operation. The
design is based on the proven

reliability of the Oryx SR3A
pump’s simple mechanical
construction. However, adv-
anced materials were used
throughout with a carbon
loaded PTFE tip and alumi-
nium body with conductive
plating. This enables a typical
resistance of 10 kilohms
between tip and operator.

The Oryx SR3A-ASN is suit-
able for any application that
requires anti-static desolder-
ing with operators connected
to an anti-static earthing sys-
tem through wrist straps or a
conductive floor.

Greenwood Electronics Ltd,
Portman Road, Reading,
Berkshire RG3 1NE.

Tel: (0734) 595843.

W, -

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

NOVEMBER 1985



ELMASET INSTRUMENT CASE

300x133x217mm deep ..£10.00 oa (£1.50)

REGULATORS
LM317T Plastic T0220 variable.............cc.ccc.coeneee £1.00
LM317 Metal
7812 Metal 12v 1A e
7805/12/15/24 plastic
7905/12/15/24 plastic
CA3085 T099 Variable regulator

COMPUTER ICS
27128-300nS
2764 INTEL/FUJITSU 300ns ..
2732EXEQPT ..
2114 EX EQPT 60p
6116 LP-2 (TCS517APL-2)
6116-2 (TC5517AP-2)..

POWER TRANSISTORS

TiP141,142, 14781 ea, TIP112,125,42B ............ 2/£1.00
TiP35B £1.30 TIP35C ..................
SE9302 100V 10A DARL SIM TIP121 ...
2N3055 Ex eqpt tested
Plastic 3055 or 2955 equiv 50p..
2N3773 NPN 25A 160V £1.80......c.cccovvicennnnee

DISPLAYS
Futaba 4 digit clock, fluorescent display 5-LT 16
£1.50
Futaba 8 digit calculator, fluorescent display 8CT-
01-3L
LCD Clock display0.7" digits .............
Large LCD Ciock display 1" digits
7 seg 0.3" display comm cathode

QUARTZ HALOGEN LAMPS

A1/216 24v 150w .. £2.25
H112v 55w (Car spot)........cccccovciiiiicnciicccicice, £1.26
MISCELLANEOUS

4x4 MEMBRANE KEYBOARD ........ccooocooiiiiinians £1.50

INDUCTOR 20uH 1.5A
10,000.F 100v SPRAQUE ..
15,000uF 40v ......... .
NEW BRITISH TELECOM PLUG+LEAD............. £1.50
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
BACN . oo et ST e R T s e 10/€£7.00

MAINS TRANSIENT SUPPRESSORS 245v..... 3/£1.00
TOK KEY SWITCH 2 POLE 3 KEYS - ideal for
car/home alarms ............cococevceneenennnns £3£100+ £2.00
12v 1.2w small wire ended famps fit AUDI/VW TR7
VOLVO SAAB ...t 10/£1.00
Heat shrink sleeving pack.............
PTFE sleeving pack asstd colours
250 mixed res diodes, zeners.
Mixed electrolytic caps
Stereo cass R/P head
Mono head £1, Erase head......

Thermal cut-outs 50°, 77, 85, 1 ... 80p
Thermal fuse 121'C 240v 15A... .5/£1.00
Vero pins fit0.1" Vero.......... 200/£1.00
T0O220 Micas + bushes 10/50p 100/£2.00
TO3Micas + bushes..............ccovvcimnennnciennnns 20/€1
RELAYS 240v AC coil PCB ing 2 pole
changeover£1 3polec/o ... £1.00
Fig. 8 mains cassette leads..... .3/£1.00
KYNAR wire wrapping wire 20z reel ... £1.00
PTFE min. screened cable...... 10m/£1.00
TOKIN MAINS RF! FILTER 250v £3.00
IEC Chassis ptug/rfi filter 10A ... £3.00
Mercury tilt switch small ........

Min. rotary sw. 4p c/0 1/8" shaft
Thorn 9000 TV audio o/p stage .
10m7 CERAMIC FILTER 50p .....
6m or Sm CERAMIC FITLER 50p ..

NOVEMBER 1985

KEYTRONICS

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

240v AC FAN 4.6 SQUARE NEW..
240/115v ACFAN 4.6” SQ. NEW ...

.. £5.80 (£1.60)
£7.00 (£1.60)

BELLING-LEE 12-way block L1469 ..... ... 4/£1.00
POTENTIOMETERS short spindie

2k5 10k 25K 1M Lin 5/€£1
500k lin 500k log tong spindle ... 4/e1
40KHZ ULTRASONIC TRANSDUCERS EX-EQPT.
NODATA.... .. PAIR/£1.00
STICK-ON CABINET FEET ... ... 30/£1.00
T03 TRANSISTOR COVERS.. .. 10/£1.00

TRANSISTOR MOUNTING PADS T05/T018 £3/1K
DIL REED RELAY 2 POLE N/O CONTACTS..... £1.00
ZETTLER 24V 2 POLE c/o relay 30x20x12mm sim RS
348-649 .£1.80 100+£1

RECTIFIERS
120v 35A stud...................

12FR400 12A 400v small stud
BY127 1200V 1.2A
BY254 800v 3A
BY255 1300v 3A
1A 800v bridge rectifier
6A 100v bridge
10A 600v bridge
15A 100v bridge
25A 200v bridge £2.00 ea..

... 10/£18.00
... 10/£22.00

25A 400 bridge £2.50

SCRs

MCR72-6 400v £1 BTX95 600V 15A ....................... £1.50
35A 600v stud £2.00
MCR106 equiv. 4A 400v. ... 40p
2N5061 800mA 60V T092... 4/£1.00
TICV106D .8A 400v T032 3/£ 100/£18.00

MEU21 Prog. unijunction

TRIACS

TXAL225 8A 400V 5mA gate 2/£1.00 .
25A 400v ex eqpt. tested

CONNECTORS (ex aPT. price per p.ir)
‘D' 9-way £1; 15-way £1.50; 25-way......cccccoovvvennne
37-way £2; 50-way £3.50; covers 50p ea

BULK SEMIS

aty

5K BF245 25p

1K75 BPX25..... £1.20
24p

800 4077 18p
500 74HC30 18p
10K TLO84 45p
5K CA3140E 38p
500  LM1808N 30p
1K3  UA3086PC 30p
100  74LS374 40p

MADE UP DISC DRIVE CABLES

34 IDC TO 34 WAY CARD EDGE
SINGLE DRIVE £6

WIRE WOUND RESISTORS
W210rsim2.5W100F ONEVALUEFOR.............. £1.00
R47 1RO 2R02R7 3R95R0 10R 12R 15R 18R 20R 27R 33R
36R47R 120R 180R 200R 330R 390R 470R 560R 680R 820R
910R

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

RO5 (50milli-ohm)} 1% 3W...
W22 or sim 6 watt7 OF ON

DOUBLE DRIVE £8

MIN CASH ORDER £3.00
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS

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

ADD 15% VAT TO TOTAL
ELECTRONIC COMPONENTS BOUGHT FOR CASH

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 § watt 6 OF ONEVALUE for............. £1.00

R22 1RO 3R0 6R8 56R 62R 100R 220R 270R 3%0R 680R
1K 1K8 10K

W24/ sim. 12 watt 4 OF ONE VALUE for ... £1.00
R50 2RO 10R 18R 47R 68R 75R 82R 150R 180R 200R
270R 400R 620R 820R 1K

PHOTO DEVICES

Slotted opto-switch OPCOA OPB815................
2NS577750p ...
TiL81T018 Photo transistor...
TiL38 Infrared LED.......
OP12252 Opto isolator .
Photo diode 50p...........coccenvee

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

DIODES

1N4148
183740 Germanium ...

1N4004 or SD4 1A 300v .
1N54013A 100V..................
BA157 1A 400V Fast recovery
BA159 1A 1000V Fast recovery

MULTI TURN PRESETS
10R 20R 100R 200R 500R........... o sop
2K 5K 22K 50K 100K 200K

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

TRIMMER CAPACITORS small
GREY 1.5-6.4pF GREEN 2-22pF .
GREY larger type 2-25pF

SOLID STATE RELAYS NEW
10A 250vAC

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

POLYESTER/POLYCARB CAPS
1n/3n3/5n6/8n2/10n 1%63v 10mm 100/£6
10n/15n/22n/33/47n/68n 10mm rad...
100N 250V radial 10mm 100/£3 ..
1u5 P/carb 15mm rad.... . 100/£7.00 (£1)
2u2160vrad 22mm........ . 100/£10.00 (£1.50)
470n 250v AC X rated rad ... K
33n/47n 250v AC X rated rad 15mm ..
10n 250v AC X rated rad 10mm......
100n 600V SPRAGUE axial 10/€1 ..

.. 10/£1.00
... 100/£6.00 (£1)

BEAD THERMISTORS

GLASS BEAD NTC ReS @ 20°C ..o 80p
250R 1K2 50K 220K 1M4

R53 THERMISTOR ...

BEAD TANTALUM CAPS
6UB 25V 47u 3V 6V 12/£1.... 100/£6.00
202 20V 8/51 100/£8.00

MONOLOTHIC CERAMIC CAPS
10N 50v 100/£6 10N 50V . 100/£3.00
10N 50v dil package 0.3" rad. £4/100 ...

STEPPER MOTOR 4 PHASE 2
9v WINDINGS

£3.50

10/£30.00

OFFICIAL ORDERS WELCOME
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—NEWS DESK—

Community radio

Following the release of the
Government's outlines on
community radio, covering
the classes of licence and
permitted modes of opera-
tion, Eddystone Radio has
announced the types of pack-
age that will be available from
the company.

According to the Govern-
ment publication, the autho-

rised effective radiated
power (ERP) for ‘small
neighbourhood’ stations

using VHF transmitters wili be
10W.

For this type of application
Eddystone has a compact,
synthesised FM stereo trans-
mitter, type XE-15/T.

For ‘community of interest’
stations, ie those aimed at a
specific group of listeners
such as a certain ethnic
group, using VHF, the autho-
rised ERP is 100W. Eddystone
has developed the 2501 trans-
mitter for this power level.

MF transmitters for small
neighbourhood and commun-
ity of interest stations, which
have authorised powers of
25W and 100W respectively,
are currently under develop-
ment.

However, an MF transmitter
for ‘larger neighbourhood’
stations is available - the
solid-state B6038 which can

supply the specified 1kW
power rating.
PolyMOS process

Siliconix has introduced

several new integrated cir-
cuits fabricated using the
PolyMOS process. The Poly-
MOS process is a state-of-
the-art silicon-gate CMOS
process developed and opti-
mised during the last two
years. This process uses ion
implantation for all impurity

introduction steps, makes
extensive use of plasma
etching, has 5-micrometer

feature sizes and uses plasma
nitride for final passivation.
The PolyMOS process can
be used to fabricate a variety
of diodes, resistors, and other
circuit elements. With two
levels of polycrystalline sili-
con available, fabrication of
fully-isolated, minimum area
capacitors is possible, and an
on-board diode is available
for generating a precision

S

reference voltage (approx-
imately six volts).

Circuits operate with vol-
tages as low as five volts and
as high as fifteen volts.
Isoplanar  field implants
enable these circuits to oper-
ate over the full military
temperature range of —-55°C
to +125°C because of their
low leakage currents.
Threshold voltages on the n-
channel and p-channel tran-
sistors may be matched.

The PolyMOS process
begins with an n-substrate
and an ion-implanted p-well.
LOCOS with field implants
results in minimum surface
area devoted to device-to-
device isolation. This allows
smaller digital circuit design,
which is especially valuable
for data converters and cir-
cuits with analogue and digi-
tal functions on the same chip
(eg the Si7135 analogue-to-
digital converter). The n-sub-
strate also leads to less noise.

POLY 1 POLY 1t CAPACITOR

NMOSFET

PROSFET

SILICON NITRIDE PAS5(VATION

cvo OxIDE

Low-power telemetry

A new low-power radio
telemetry system, Lowtel, has
been developed by Tactico
for use in hazardous or other-
wise impractical remote sen-
sing applications. Lowtel
comprises a central station
and a remote outstation.

The central station can

handle signals from up to 15
outstations over asingle UHF

radio channel. Available as
either 19-inch rack-mounted
or Eurocard modules, the
station employs  2-tone
angle-modulated frequency-
shift keying (AFSK),
encoded as standard ASCII
serial data. The decoder
output is RS232C compatible
and has a selectable baud
rate in the range 300 to 9600
baud.

The outstation can handle
up to 12 TTL/CMOS compati-
ble logic inputs or two
ratiometric analogue inputs.
Input amplifier can accommo-
date awiderange of analogue
signal levels, and a 5 volt
power supply is provided for
sensor excitation. Enclosed
in a die-cast aluminium
weather-proof housing, the
outstation has a radiated
power output of up to 500mwW,
adjustable to suit the operat-
ing environment.

Power is supplied by an
internal battery and stability
is better than £2.5kHz over a
temperature range of —10 to
+60°C.

In addition, Tactico
recently announced that they
have been appointed the
exclusive UK distributor for
Microwave Modules pro-
ducts.

For further information,
contact: Siliconix Ltd, Morris-
ton, Swansea SA6 6NE.

DBS review

The IBA is now inviting
approaches from organisa-
tions who would be inter-
ested in providing one or
more DBS television ser-
vices, following the request
by the Home Secretary to
review the prospects for laun-
ching a viable project by the
award of IBA contracts.

Submissions are also being
invited by the IBA from any
other organisations who wish
to provide relevant evidence
about the circumstances
necessary for DBS servicesto
be successful (the Home
Secretary might care to pon-
der on the desirability of a
somewhat less hypocritical
attitude from the Government
towards DBS, since it was
largely the Government's
lack of commitment which
gave the kiss of death to
earlier proposals).

In the light of the IBA’s
review and his own con-
sideration of other ways by
which satellite broadcasting
might be developed, the
Home Secretary will decide
whether the relevant provi-
sions of the Cable and Broad-
casting Act 1984, sections 37-
41, should be brought into
force.

The IBA is issuing guide-
lines to interested organisa-
tions. These are available
from: IBA, 70 Brompton Road,
London SW3 1EY. Tel: (01) 584
7011.

Satellite technology

Marconi Defence Systems
Ltd has been contracted to
develop whatwill be Europe’s
first space-borne 200GHz
advanced microwave sound-
ing unit (AMSU-B) for the UK
Meteorological Office. This
will observe the radiation
temperature in the upper
atmosphere, lead to a better
understanding of weather
patterns, and result in more
accurate meteorological
forecasts.

The flight model AMSU
arising from this develop-
ment will be placed aboard a
National Oceanographic and
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Atmospheric Administration
(NOAA) advanced TIROS-N
weather satellite in 1990. The
whole programme is being
undertaken with the co-
operation of the US National
Aeronautical and Space
Administration.

The sensors comprise five
channels  offering  15km
resolution. Two will operate
at 89GHz and 166GHz, and
three at frequencies near the
strong 183GHz water vapour
resonance. These channels
sense water vapour profiles
and precipitation over land
and sea and are particularly
sensitive to ice clouds.

The instrument will work in
conjunction with a lower fre-
quency unit (AMSU-A) which
will collect data in the oxygen
absorption band below
60GHz.

AMSU would scan through
nadir, mapping a swath
2,320km wide and providing
full coverage every 12 hours
for latitudes higher than 30°
N/S: the nadir 3dB beam-
widths would be ~50km below
60GHz, and would be 15km
otherwise. Views would be
contiguous in two dimen-
sions, overlapping near the
3dB beam contours.

The 50km resolution of the
water vapour images over
ocean is adequate to define

the position of a frontal zone
with an accuracy of 10 to
20km, and the 15km channels
can define it and the associ-
ated precipitation cells with
even higher precision. The
ability of the 83 - 183GHz
channels to penetrate cirrus
and to respond strongly toice
clouds is unique and a valu-
able all-weather marker for
strong convective activity
over both land and sea. The
15km resolution of the water
vapour images should mark
not only zones of ascending
and descending air masses,
but also the tops of clouds.

Eurocast ‘86

New dates have been
announced for Eurocast '86 -
the European Cable and
Satellite Television Exhibi-
tion and Conference. It will
now be held from 11-13 Febru-
ary 1986 in Basel, Switzerland.
The conference was ofri-
ginally scheduled for March.

The Eurocast '86 dates have
been changed so as not to
overlap with the annual Swiss
Industries Fair in Basel.

The venue for the confer-
ence is the European World
Trade and Convention Cen-
tre. All enquiries regarding
the exhibition and confer-
ence should be made to:
Cable & Satellite Television

Exhibitions Ltd, 3 Barratt Way,
Tudor Road, Harrow, Mid-
dlesex HA3 5QG.

Cirkit takes control

In future the marketing and
distribution of the WPO Com-
munications range of
amateur radio kits is to be
carried out by Cirkit Holdings.

This is to allow Tony Bailey,
who masterminded the
development of the WPO
range, to devote his attention
to further product develop-
ment, write new specifica-
tions and to continue com-
munications over the air.

The company's autumn
catalogue is now available
and features the WPO range
for the first time.

Rent a radiophone

A range of portable
radiophones, compatible with
the BT Cellnet and Racal
Vodaphone systems, is now
available for rental by the day
or week from Microlease plc.

Supplied with magnetic
mounted antenna, handset,
battery, cigar lighter adaptor
and battery charger, the
transportable Mobira unitcan
be installed in the car or
hand-carried. The Motorola
portable is a compact unit,
supplied with either arapid or
an ordinary battery charger.

Facilities soon to be avail-
able include a conference
call function enabling three-
way conversationson onecall
and a CDLC computer data
transmission function which
allows the telephone access
point to be used as a modem.

The Mobira transportable
and the Motorolaportableare
available at aweekly hirerate
from £70 per week (£20 per
day) excluding charges.

For a .copy of the latest
Microlease hire catalogue
and further information, con-
tact: Microlease plc, Forbes
House, Whitefriars Estate,
Tudor Road, Harrow, Mid-
dlesex HA3 5SS.

Success story

Thanet Electronics Ltd,
familiar to most radio
amateurs as distributors of
lcom equipment, recently
moved to new premises at
Sea Street, Herne Bay. The
new building houses the com-
pany's administration depart-
ment, as well as research and
development and in-depth
test sections (to test equip-
ment for DTI| approval). The
£50,000 cost of the place is in
addition to a recent outlay of
£80,000 on specialised test
gear.

Thanet currently boast an
annual turnover in excess of
£3 million, this income being
generated by the supply and
installation of radio
telephones (including Celi-
netunits), marine VHF and HF
and airborne UHF equipment,
radio systems for business
use, and, of course, amateur
equipment.

The current state of affairs
is quite a way removed from

the situation ten years ago
when the company was
started by a former fireman
and a researcher at the Uni-
versity of Canterbury, both of
them amateur radio enthu-
siasts, with £7,000 capital.

Dave Stockley and Paul
Nicholson (managing direc-
tor and chairman respec-
tively) wrote to a number of
Japanese companies with the
idea of importing amateur
radio equipment. When Icom
Incorporated replied favour-
ably, Stockiey and Nicholson
told them that they wanted
sole distribution rights in the
UK (just goes to show what
can be done with a little bit of
money and a lot of cheek).

Business was originally
conducted from a room at
Stockley's Whitstable home,
and when that was deemed
too smallthey transferredtoa
room in Nicholson’s home in
Herne Bay, later moving again
to a shop in Beltinge.

During the Falklands fracas

they supplied a radio system
to link the three British armed
services, being the only Brit-
ish company able to supply
such  equipment quickly
enough. More recently they
sponsored three radios on
the Virgin Atlantic Challen-
ger,and other users of Thanet
equipment include the Duke
of Edinburgh on board the

Royal Yacht Brittania, and the
sailing ship Zebu, part of
Operation Raleigh.

It would seem reasonable
todescribe Thanet's progress
as a success story, and given
such a healthy state during
the presenteconomic climate
we shall certainly be wishing
them happy birthday ten
years from now.
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Cirkit. Making it

Cirkit stock all the Cirkit Kits 5-12V 1APSU
. CIRKIT ELECTRONICS TOOL KIT Adjustable PSU from 5-12V with current
components, aCCeSSOYI€S | Contains: 15W Solderinglron 2 spare fm;cl‘mm ‘Uamp max - output J1:01504 =655
. bits, heat shunt, solder, pliers, cutters, -3 SAPSI
and tOOIS al'ld the kl tS and screwdriver 40-00007 1556 1-30 volt adjustable PSU with protected
] : outputupto 1.5 Amps 41-01402 1045
you're looking for. ol SR
i sine, triangular and square wave outputs. DVMtoread up to 99.9 volts or configured as an
DeSIgned and sele.Cted On board mains PSU 41-01302 2700 | ammetertoreadupto9.99amps 41-01403 18.00
to offer the best possible | srereo 1w avpLirier
Single board 40W per channel stereo
standards at the best amplifier 41-01301 38,00
i 1 STEREO VUMETER
pOSSl.bl? Prlce' SLED per channel stereo VU meter for
Cirkit’s always well use with stereo amplifiers 41.0140) 1265
SW AUDIO AMP
StOCked. A very compact audio output stage for use
in a wide range of equipment 41-01406 460
As soon as new UNIVERSAL A
1 Auniversal audio pre-amp with a
pljquCts areaval lable ! gain of 10 41-01604 6385 INFRA REDLINK 10MHz DFM
Cirkit has them. MONO REVERBERATION UNIT Single chanel IR Link
. . Single channel, spring line reverb unit to add echo with relay output 41-01300 960
When lt comes tO kltS, effects totape recording etc. 41-01602 11.30 TEMPERKTUI?E SENSOR
C irki t’S got the lOt. At the TONE GENERATOR AND DETECTOR X Thermistor based temperature sensor
A Very low distortion tone generator and signal with relay output 41-01303 620
price you want to pay. detectorforicircuitfauitifinding LOCOMOTIVE SOUND GENERATOR
10MHz DFM 41-01603 1046 Realistic steamn sound and whistie for
JUSt send fOl‘ our 8 Digit LED digital frequency meter model railways 41-01304 920
. e and period measurement 41-01500 54.10 | | AMPDIMMER
Catalogue or VISIt one Of 50MHz PRESCALER Control lamps and drill speed 41.01305 570
our three OUtlets at: f:;%::”t?e rengeolthe [OMRZDI 41-01501 855 x:gr:ol‘ii‘ég:; high water level or
1-5MHz PRE AMP flooding 41-01601 270
i Low frequency pre-amp and waveform 3NOTECHIME
200 North seerce Road’ shaper for the 10MHz DFM 41-01502  5.13 | Doorbell chime with adjustable
Brentwood, Essex. CM14 4SG; | 1:30v ima.2apsu «;:es E 4101503 7.00
53 Burrfields Road, Cutrent it rom T 51600 5746 | Miniaturelow-noise MOSFET pre-amp
Portsmouth, Hampshlre. PO3 for the 2m amateur band 41-01307 413
) 2M CONVERTER
SEB, Park Laney BrOXbOUrne, Low noise 144MHz-28MHz amateur
Hertfordshire. EN10 7NQ. e SRS #1080 1526
20W - 10dB gain - power amplifier for the
2m band. Automatic TX switch over, RX
. pre-amp, robust construction 41-01404 3739
Please add 15% VAT to all advertised 70cm 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 70cm CONVERTER
i i 70cm to 144MHz low noise converter
accordance with market fluctuation. featuring pre.aligned helieal ilter
_—_ e _CenuonisToterface | opotky diode mixer and low noise
To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. EN10 7NQ. transistors 41-01405  23.50
lenclose £1.15. Please send me your latest catalogue and 3 x £1 discount vouchers! | 70cm PA
liyou have any enquiries please telephone us on Hoddesdon (0992) 444111. | :]gmi:me;:;"pp(;‘:g’l:?(;:;“mm of
Name transceivers 41-01505 38.00
| CRYSTAL CALIBRATOR
Address I Crystal reference calibrator for alignment
ofreceivers.outputs at 4, 2, IMHZ,
Telephone | | 100.50AND tokHz 41.00801 5.8
| CBNOISE SQUELCH
{5 ial | 5 Improves to mute performance of the
AreaciSpecialnterest | majority of CBrigs 41-01605 594
CENTRONICS INTERFACE
| Connect your personal computer to
the outside world via the Centronics
| printer output 41-01406 2250
Bigger Stock. Beﬂer Service. |
{ ]/i
4
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bigger and better.

Nicad Batteries & Chargers

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

DATA & PRICES

Type V(nom) Capacity StockNo. 1-9 10-49
AA 1.2v 500mAH 01-12004 080 0.74
C 12v 1.2AH 01-12024 235 199
D 1.2v 12AH 01-12044 200 200
PP3 84V 110mAH 01-84054 370  3.50
CH/4/50

Torecharge up to 4 AA size NiCads.

Size;112x 71 x37mm 01-00409 495

CHS8/RX

Willrecharge 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.Chargerate: 1 1mA for PP3,
45mA for AA size, 120mA for Cand D size, for 16 hrs.
Power: 240V 50Hz. Output Voltage: 2 9V for AA,C
and Dsize, 11.0V for PP3 size. Weight: 0.475kg. Size:
199 x 109 x 55mm.

01-02204 1045

HT320

High quality, high specitication meter at a
reasonable price. In addition to the usual ranges,
facilities are provided for measuring transistor
parameters suchaslceo and Hfe.

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

DC Volts: 0.1V,0.5V,2.5V, 10V, 50V, 250V, 1kV
(20k1/V). AC Volts: 10V, 50V, 250V, 1kV (18kQ2V).
DC current: 50uA,2.5mA, 25mA, 250mA.
Resistance: 2k, 20k, 2M, 20Mz. AF Qutput: —10dB to
+22dB for 10VAC(0dB/0.775V,60002). Leakage
(lceo) 15uA.15mA, 150mA. Hfe: 0-1000(Lc Tb).
Weight: 410gms. 56-83201

17.00

RF Generator LSG17

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

56-90017 115.00

LinearICs
Stock No. Price

LF351 Bi-FET opamp 61-03510 0.49
LF353 Dual version of LF351 61-03530 081
LM380N  IW AF poweramp 61-00380 145
LM381  Stereopre-ampIC 61-00381 3.27
NE544  14pinDlLservodriveriC  61-00544 2.20
NESS55N  Multi-purpose low

cost timer 61-05550 0.45
uvA741CN DIL low costop-amp 61-07411 0.42
TDA1062 RF ocillatorand mixer

system for 1-200MHz 61-01062 1.95
TDA1083 Portable radio AMFM

audio in one iC 61-01083 195
HA1388 18WPAfrom 14V 61-01388 4.10
MC1496P Double balanced mixer/

modulator 61-01496 1.25
TDA2002 8W into2ohms

power amp 61-02002 125
ULN2283 1Wmax3-12V.

poweramp 61-02283 1.00
CA3089 FMIF amp,detector,

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

sion NBFMIF and det 61-03859 2.95
[M3900 Quadnortonamp 61-39000 1.20
LM3909N 8-pin DIL LED flasher 61-39090 1.15
KB4412  Twobalanced mixers IF amp

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

of 555 timer 61-75550 124
HA11225 Low noise FMIF 61-11225 145
HA12017 83dBS/Nphono preamp

0.001% THD 61-12017 080
MC14412 300 baud MODEM controller

{Euro/US specs) 61-14412 6.85

Selected Lines

PB2720 80dB Piezo Buzzer 43-27201 055
10MI5A 10.7Filter 20-10152  2.10
10MOBAA 10695 Filter 20-11152 349
FC177 LCD Freq. Meter 39-17700 25.46
CM161 MinLCD Clock 40-80161 12.20
BBC to Centronics Cable 03-10019 725
Dragon to Centronics Connect Cable 03-10017  7.25
C12 Computer Cassette Tape 21-00012 055
8x0.3" IC socket 28-00800 0.12
14x03"  ICsocket 28.14000 0.3
16x03"  ICsocket 28-16000 0.13
6V KUIT-A Relay 46-80000 0.62
9V KUIT-A Relay 46-80001  0.62
12v KUIT-A Relay 46-80002 062
CX120P COAX Relay 46-90120 11.96
CX520D COAXRelay 46-90520 32.00
CX540D COAX Relay (BNC) 46-90540 32.00
Books

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

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

Security 02-05351 380
Electronic Telephone Projects 02-21618 760
55 Timer Applications Sourcebook ~ 02-21538 640
Electronics Pocket Book 02-21309 750
More Electronic Projects in the

Home 02-21307 380
The Radio Amateurs Question and

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

Microcomputer 02-06640 595
Using Microprocessors and

Microcomputers:

The 6800 Family 02-98728 11.05
Z-80Microcomputer Design

Projects 02-21682 1270
Z8000 Microprocessor:

A Design Handbook 02-37345 16.10
Simple Amateur Band Aerials -BP125  02-00161  1.95
Simple indoor & Window Aerials

-BP136 02-00166 175
Simple Tropical and MW Band

Aerials 02-00170 175
How to get your Electronic

Projects Working 02-00179 195

|
{
68000: Principles and

Programming 02-21853 12.70
8085A Cookbook 02-21697 1355
Handbook of Electronic Tables

Formulas 02-21532 11.00
Television Eng PocketBook 7thEd.  02-21313 895
Popular Electronic Circuits 02-00175 195
Semiconductor Data Book

11thEdition 02-04797 9.0
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eneva is the city of conferences!

From 7 August to 13 September the
first session of the ‘World Administrative
Radio Conference on the Use of the
Geostationary Satellite Orbit and the
Planning of the Space Services Utilizing
It', known more simply as WARC-ORB(1),
was convened by the {TU.

The ITU is the specialised agency of
the UN for telecommunications. It was
founded in 1965 and currently has 161
member countries. The ITU's GenevaHQ
comprises four main operating depart-
ments, the General Secretariat, which
handles administration, the Internatio-
nal Frequency Registration Board
(IFRB), the International Radio Con-
sultative Committee (CCIR), and the
international Telegraph and Telephone
Consultative Committee (CCITT).

The ITU administratively divides the
world into three regions. ITU confer-
ences are either on a regional or world
basis. The present WARC-ORB(1) is a
world conference, whereas the confer-
ence held lastyear todecide the VHF-FM
planfor Europe, Africa and neighbouring
regions was a regional one.

The first geostationary satellite was
placed in orbit in 1963. Since then there

Part of Radio France's SW antenna installation at
Issoudun

have been rapid advances in the use of
geostationary satellites, particularly for
world-wide radio communications and
meteorology. The orderly development
of space services has been promoted by
individual administrations and inter-
national organisations, using the co-
ordination, notification and registration
procedures of the ITU.

However, as the number of satellites
and the radio services using them
continues to increase, there is concern
about the future planning of the
geostationary orbit (GSO). The interfer-
ence and performance limitations of
equipment using the radio spectrum, as
well as the eventual capacity limitations
of the GSO itself, will make it more and
more difficuit to obtain agreement
between countries on the use of particu-
lar frequencies and orbit locations for
new satellites.

WARC-ORB(1) is a direct result of the
World Administrative Radio Conference
held in 1979 (which among other things

~resulted in radio amateurs obtaining

three new HF bands). A resolution of
WARC-79 was that a world administrative
radio conference should beconvened ‘to
guarantee in practice for all countries,
equitable access to the geostationary-
satellite orbit and the frequency bands
allocated to space services'.

Guidelines

WARC-ORB is being held in two
sessions. The first session is mainly to
decide which space services and fre-
quency bands should be planned and to
provide guidelines on procedure and
other related matters; the second one, to
be held in 12 to 18 months time, is to
develop any required plans and regula-
tions.

A major problem facing the confer-
ence is that of dealing with the ‘first
come, first served’ allocation system for
frequencies and geostationary orbit
positions that has existed up to now.
Developing countries, who are notyetin
a position to have their own satellite, see
the present allocation system as an
unfair distribution of a natural resource.

However, the major space nations see
the alternative solution, which would
involve making allocations in the
geostationary orbit that may remain

empty and unused for many years, as an
inefficient use of the GSO. There is an
element of the 'north/south’ struggle
running through the conference.

To add further confusion, some
equatorial countries over whose heads
the geostationary satellites are located
have made claims (possibly somewhat
tongue in cheek) that geostationary
satellites located above their countries
are in ‘their’ airspace, even though the
satellites are some 36,000km above the
earth! (shades of Robert Heinlein’s
science fiction story ‘The Man Who Sold
the Moon'! - Ed)

Among the 800 delegates from over 100
countries attending the conference
there was a delegation from the inter-
national Amateur Radio Union (IARU)
led by Richard Baldwin W1RU.

IARU president W1RU told Spectrum
Watch in Geneva that although WARC-
ORB had no direct effect on amateur
radio, it was important that the IARU is
seen to be present as a body at such
major international conferences.
Informal discussions with deiegates and
acting as observers during conferences
are an important part of the international
diplomatic activities of the IARU.

Genevawill also be the location forthe
WARC for the planning of the HF bands
allocated to the broadcasting services
(second session), due to be held in early
1987. With continued pressure from HF
broadcasters to expand their allocations
it will be important to have IARU
observers at that conference too.

Droitwich

As reported previously in R&EW, the
BBC is modernising its antenna and
transmitter facilities at the Droitwich
transmitter site. Two new Marconi 250kW
transmitters are replacing the previous
Marconi 200kW transmitters.

Although the new transmitters have
been on site for some time, they could
not be fully fired up until the new
antenna had been installed. To carry out
these major equipment changes, trans-
missions from Droitwich had to be closed
down for a day, starting at 5.30am on 5
September.

Interestingly enough, when the 1,500m
Droitwich transmitters were silent, in
southern England it was just possible to
hear the Scottish 1,500m transmitters at
Burghead and Westerglen during the
day-time, although the signal strength
was hardly up to listening quality!

Last year the BBC's Droitwich station
celebrated its fiftieth birthday. The
station went on the air on 6 September
1934, and the original Marconi transmit-
ter was rated at 150kW. The 400kW
successor was also a Marconi transmit-
ter. The new (2x250kW) transmitters
recently put into service are therefore
only the third set of 200kHz/1,500m
transmitters to be installed at Droitwich
in fifty years.
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All change on LW!

The ‘Geneva Plan’ for MW and LW
which was agreed in 1975, and which
began taking effectin 1978, set down that
long wave and medium wave broadcas-
ters should align transmitters onto a
common set of channels which are both
9kHz apart and direct harmonics of 9kHz.

The channel realignment process on
medium wave has been taking place
since 1978. Current MW frequencies are
all exactly divisible by 9kHz (eg the
BBC's main MW outliets are on 693, 1053,
1089 and 1215kHz: these frequencies are
all harmonics of 9kHz). The same 9kHz
spacing and harmonic relation was also
agreed in the Geneva Pian for the long
wave, but because of the relative
antiquity of many LW installations it was
decided to delay the international
realignment of LW channels.

The date for the long wave channels to
be realigned has now been set as 1
February 1988. For the BBC that wiil
mean that the 200kHz (1,500m) transmis-
sions will be moved down by 2kHz to
198kHz. At these low frequencies a move
in carrier frequency of just a few kHz
represents a significant percentage
change in frequency. After the
changeover the BBC's LW transmissions
will no longer be on 1,500 metres’ but on
‘1,515 metres’.

Owners of home-made digital clocks
which use today's 200kHz Droitwich
carrier as a time-standard will be taking
life at a slightly slower pace after
February 1988!

Forlistenerstothe BBC's LW transmis-
sions who currently suffer from the
annoying buzzing sounds of a nearby TV
set timebase, the frequency change
means good news. The 13th TV timebase
harmonic is at 203.125kHz, so that the
interfering beat is currently around
3kHz. After the frequency change to
198kHz the buzz will be at a less irritating
5kHz.

The other ‘BBC’

‘BBC’ in the context of broadcasting
for most people means ‘the Beeb'. But
there is another BBC, which is also an
important part of international broadcas-
ting. It is the Swiss transmitter manu-
facturer Brown, Boveri & Company
(BBC). :

The other ‘BBC' are designers and
manufacturers of high power sound
broadcast transmitters. Their present
range consists of long, medium and short
wave transmitters with powers from
300kW to 1,000kw.

High power broadcast transmitters
require large amounts of energy, and
transmitter manufacturers are con-
tinually trying to improve the efficiency
of their products. Increased efficiency
means getting more RF out of the
transmitter for a given amount of mains
power, or looking at it the other way, it
means minimising the amount of mains

energy required for a given RF output.

Current generation Brown Boveri
transmitters use a patented modulation
technique called pulse step moduiation
(PSM)which enables overall efficiencies
of around 75% to be achieved at powers
of 300kW on the medium wave.

Brown Boveri are currently under
contract to supply two new 2 megawatt
LW stations for installation at Quargla
and Béchar in Algeria.

HF in the sands

HF radio is expected to play an
important role in providing communica-
tions for the Royal Geographical Socie-
ty's Wahiba Sands project. The Wahiba
Sands are a small isolated 10,000 sq km
(the size of Wales) desert in Oman. The
RGS is sending a team of thirty British
and Omani scientists to explore the
desert area. The team will commence
investigations in early December and
will remain in the area for approximately
five months.

The exploratory expedition will use
three base camps from which mobile
teams will be sent into the desert. The
base stations are each being equipped
with a Racal 100W HF transceiver. Five
Land Rovers are being kitted out with
20W Racal Syncal HF transceivers. The
base stations will be using simple dipole
antennas on portabie masts.

During the London launch of the
project at the RGS' HQ, Racal were
demonstrating their HF SSB equipment
both running off the mains and also in a
Land Rover mobile mount. The demon-
stration of communications from the
Land Rover was unfortunately marred by
the fact that the battery of the brand new
vehicle appeared to be totally flat!
Racal’s experimental callsigns (G9BJG
and G9BJH) were in use for the
demonstration.

As part of their kit, the project will also
be using Magnavox Terrain Navigation
equipment. Operating in a similar way to
marine satellite navigation equipment,
the terrain navigator makes use of the
network of navigation satellites circling
the earth. The satellite positional fix will
provide the project team with useful
information for surveying and mapping

the desert areas of Oman.
Ariane
The European space launcher

organisation Arianespace has been hav-
ing a busy year. Flight 12 in February put
Arabsat-1 and Brasilsat-1 into orbit.
Flight 13 in May took up France's second
national satellite Télécom-1 B and the
US G-Star. On July2, Ariane flight 14 sent
the Halley's comet interceptor Giotto on
its way (see October’s Spectrum Watch),
and as this month's Spectrum Watch is
being prepared the countdown con-
tinues for Ariane flight 15, which will be
carrying aloft Europe's third communi-
cations satellite (ECS-3) and the

AEG's new S1810 1kW solid-state communica-
tions transmitter

American Spacenet-3 bird’

Arianespace is now planning on an
increased frequency of launching from
its Kourou Space Centre in French
Guiana, South America. A second launch
site alongside the originat has just been
brought into service.

The original decision to build a second
Ariane launch site was taken by the
European Space Agency (ESA) member
states in July 1981, with the aim of being
operational in mid-1985. In August 1985
the ESA announced that following tests
of the new launch site it had been
formally accepted and was ready for
service,.

The first launch from the new launch
area at Kourou is scheduled for Decem-
ber 1985 with an Ariane 3 launcher
carrying two spacecraft: the second
Brasilsat and the US G-Star 2. [Aaw]

"Editorial note: The launch was due to take place
in the early hours of Friday 13th September (/).
Although lift-off proceeded according to pian,
the vehicle strayed from its flight path after an
apparent failure in the third stage propulsion
system, and the self destruct mechanism was
therefore operated. Red faces all round -
especially since President Mitterrand was
present for the official opening of the second
launch site.
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Master
Eleclronics -Microprocessors

-Now! The Praclical Way'!

@ Electronics — Microprocessors
— Computer Technology is the
career and hobby of the
future. We can train you at
home in a simple, practical
and interesting way.

@ Recognise and handle all
current electronic components
and ‘chips’. '

@ Carry out full programme of
experimental work on electronic computer circuits
including modern digital technology.

@ Build an oscilloscope and master circuit diagram.

@ Testing and servicing radio — T.V. — hi-fi and all types of
electronic/computer/industrial equipment.

NewJob? New Career? New Hobby ?
SEND THIS COUPON NOW.

A

YREE! COLOUR BROCHURE

] Please send your brochure without any abligation to

OR TELEPHONE US 062 67 6114

OR TELEX 22758 {24 HRA SERVICE)

| NS | am interested in

b poomess "1 ELECTRONICS

- {1 MICROPROCESSORS

= "1 RADIO AMATEUR LICENCE
e C__1CITY & GUILDS EXAMS

] Other Subjects

Emmwmmm Ro.Bax"r:'I\eig:mnnhDem'IQn(}_ls_]

TRANSISTORS

BC107/8/9 -12p BC184L -10p BFY50,51,52 —-20p
BC147/8/9 -10p BC212,212L -10p BFX88 ~15p
BC157/8/9 -10p BC327,337,337L - 12p BSX19 -12p
BC547/8/9 ~8p BD135,136 -25p BSX20 -15p
BC557/8/9 -8p BD137,138,139 -25p 2N2926 -7p
BC182L -10p BF1957 -12p 2N3055 ~50p
BC183 -10p BCY70 -15p TIP31A32A -30p
SUBMINIATURE TANTALUM ELECTROLYTICS, (MFDS/VOLTS)

0.1/35,0.22/35,0.47/35,1.0/35,3.3/16,4.7/16......coooiiiiiiniiiiiiiit i 14p
2.2/35,4.7/25,10/6 — 15P 4.7/35,6.8/16 16p
10/16,10/25,22/6 — 20P,15/25,22/16,33/10 .....coccviiiiimiiiiiiiiiiii i s 30p

ELECTROLYTIC CAPACITORS. (Mfds/Voits)
1/25, 1/50, 2.2/25, 2.2/50, 4.7/25, 4.7/50, 10/16, 10/25, 10/50
22/186, 22/25, 22/50, 47/16, 47/25, 47/50, 33/10 — 6p. 100/16, 100/25
100/50 — 12p, 100/100 — 14p. 220/16 - 8p. 220/25, 220/50 ....
470/16, 470/25 - 11p. 470/35— 12p. 470/40 - 15p. 1000/16 ..
1000/35 — 22p. 1000/40 ~ 35p. 2200/10 - 8p. 2200/25 .
Carbon Film resistors VaW 5% E24 series 0.51Rt0 10MO..............
100 off per value - 75p, even hundreds per value totalling 1000
Metal Film resistors VaWw 10R to 1MO 5% E12 series —2p, 1% E24 series.
Mixed metal/carbon film resistors 12W E12 series 1RO to 10Mo .......
Mixed metal/carbon film resistors 1 watt E12 series 10RO to 10MO ..
Miniature polyest pacit 230V working for vertical mounting

01,015, 022,033, 047, 068 4p. 015, 022 6p. 0.33 & 0.47 8p
Mylar {polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p - 3p.01to 068 mfd—4p.0.15p.0.12& 0.15....
Plate or disc ceramic 50V E6 series 1.0 pf. to 47,000 pf

gt;gminrli:turo ceramic plate capacitors 100V wkg vertical mounting.
seories.

2% 1.8 pf to 47 pf - 3p. 2% 56 pf to 330 pf~4p. 10% 390 - 4700
Polystyrene ors 63V working E12 series long axial wires

10 pf to 820 pf - 3p. 1000 pf to 10,000 pf — 4p. 12,000 pf .5
Light dependant resistors NORP12 ...

DIODES .I.v.Iamg)

75/25mA 1N4148 2p. 800/1A 1N4006 6p. 400/3A 1N5404 14p. 115/15mA OA91.
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1. 5A S1M15p. 100/1A bridge....
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA OA90 6p. 30/15A OA47
Zener diodes E24 series 3V3to 33vV400mwW-8p. twatt ...
LE.D's 3 & 5mm Red 10. Green, Yellow 12p. Grommets 3mm - 2p, Smm..
20mm fuses 100m A to 5A. Q/biow 5p. A surge 6p. Holders pc or chassis.
High speed pc drills 0.8, 1.0, 1.3, 1.5, 2.0mm - 25p. Machines 12V dc......
H LPI%G HANDS 6 ballBints and 2 croc clips to hold awkward jobs
Nicads AA - 80p. HP11-£2.00. HP3 - £4.20 Universal charger ...........
Glass reed switches with sinxle pole make contacts -8p. Magnets...
All prices are inclusive of VAT. Postage 20p (free over £5). Lists Free

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

Return posting

WOOD & DOUGLAS

*1250 DC50 DOWNCONVERTERx
*THE MARKET LEADER~*

SPECIFICATION:

input frequency range: 1240-1325 MHz
intermediate frequency: 50 MHz nominal
Local oscillator injection: 1190-1325 MHz
Conversion gain: >25 dB; 30 dB typical
First RF stage: MGF 1100 Gs As FET
Mixer type: Discrete Schottky ring

Post mixer
amplifier
Operating voltage: 11.5-14.0 Volts
Operating current: 80 mA nominal
Iinternal stabilisation: 8.5V; 5.5V rails
External connections: AFC input
Supply input
Tuning
voltage input
8.5V rail
output

processing: SL560c

RF connections: BNC

*NEW PRODUCT FOR FM TVx

VP/D1 PRE-EMPHASIS/D-EMPHASIS (CCIR)
Improve your video quality with this low cost
add-on board. Maybe wired for transmit or receive
use. Includes amplification to compensate for
attenuation of CCIR network.

SCT2 TRANSMIT SOUND MODULATOR

Generates FM sound sub-carrier which is then

combined with composite video to drive UFMOI.

GRSQI\%-';GS 350 mV RMS AF input. Specify 5.5 MHz or
; Z.

SCR2 RECEIVER SOUND DEMODULATOR

Takes FM sub-carrier from VIDIF board and
provides 2 squelched audio output, 600 ohm and
8.0 ohm, independently adjustable, specify 5.5
MHz or 6.0 MHKk.

Package Prices
1.500mW TV Transmit
2.500mW TV Transceive ... ...
3. 10W TV Transmit ..
4 10WTV Transceive. ...
5. 70cms 500mW FM Tr
6. 70cms 10W FM T
7.2M Linear/Pre-amp 10W...
8. 2M Linear/Pre-amp 25W

2M Linear/Pre-amp 25W.......
9. 70cms Sy i

10. 2M Synthes: 10W Transceive.

11.2M Crystal Controlied 10W Trans

12. 70cms Linear/Pre-amp..............

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

14, 24cms FMTV Receive, video out (Ass).

15. 24cms FMTV Receive, Ch 36 out (Kit)

16. 2dcms FMTV Receive, Ch 36 out (Ass]

17. 24cms FMTV Transmit (Kit) ..

18. 24cms FMTV Transmit (Ass).

=
=

..(70FMO05T4 + TVM1 + BPF433)
...{As 1 above ptus TVUP2 + PS! 433
.. (As 1 above plus 70FM10 + BDX35)
. (As 2 above plus 70FM10 + BDX35]

..... (70' T4 + 70'R5 + SSR;
..{As § above plus 70FM10]
.(144PA4/S + 144LIN10B!
.(144PA4/S + 144LIN25B’
(144PA4/S + 144LIN25C

- (R5+SY+AX+MOD+SSR+70FM10
(R5+SY+SY2T+SSR+144FM10A
(R5+T3+BPF+144FM10+SSR
. .....(TOLIN10+70PA2/S}
(VIDIF, 1250DC50 Boxed
.......(VID{F, 1250DC50 Boxed

. (VIDIF, TVMOD1, 1250DC50 Boxed
. (VIDIF, TVMOD?1, 1250DC50 Boxed

- (UFMO1, 70LIN3/LTD, 70FM10, WDV400/1200 Boxed
.....(UFMO1, TOLIN3/LT, 70FM10, WDV400/1200 Boxed

3E32R3aeR8 aas88 08
28833333338383838888

AM TV Producis CODE A IBLED
Recewar Converter (Ch 36 Output) ... 28.75 23.95
Pattern Generator (Mains PSU}.. 48.50 39.40
TV Modulator (For Transmission). 10.35 6.05
Ch 38 Modulator (For TV injection 10.15 575
FM TV MODULES
50mW 42MHz Source (Video Input) ... 30.10 275
50MHzi.t. Processor... ... ... 58.20 40.90
Varactor Multip Boxed - WDV400/1200 63.95 -
1250MHz Do ter (50 1250DC50 69.95 —
1250MHz A Pr plifi 1250PA2/S TB.C _—
Transmit Sound Modulator. ... .8CT-2 8.00 -
Receive Sound De-Modulator ... ... SCR-2 1.75 —

» phafis/D-emphafis(CCIR) VP/D} T8.C -

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 usuaily
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. m
TX: 846630

—_——
VISA
—_——
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As mentioned earlier, damage can
occur to the power supply pass
transistors and rectifier if the terminals
are accidently short circuited, this being
due to the high current that occurs.
Some circuitry is required within the
power supply to monitor the load
current, and when it exceeds a pre-
determined value start to reduce the
voitage at the voltage regulator to
ensure that the predetermined max-
imum current is not exceeded even
under short circuit conditions. The
easiest way of monitoring load currentis
to measure the voltage drop across a
resistor in series with the load. The price
that is paid in doing this is to reduce the
regulation of the output voltage as a
result of the voltage dropped across this
resistor.

The integrated circuit voltage regula-
tor type L723 circuit shown earlier in
Figure 15 incorporates current limiting.
The volitage developed across the 0.13
ohm resistor is proportional to the load
current. In this circuit the value of the
resistor in series with the load deter-
mines the value at which the L723 will
start limiting. To overcome the probiem
of regulation resuiting from the voltage
dropped across the 0.13 ohm resistor,
voltage sampling takes place at the
terminal side of the power supply.

The value at which current limiting
takes place can be made variable, as
shown in Figure 29. A potentiometer is

CONSTRUCTING
POWER
SUPPLIES

ROGER ALBAN GW3SPA CONTINUES HIS
SERIES ON PSU CONSTRUCTION

placed across the load-sharing resistor,
which has been increased to 0.30 ohms to
enhance the range over which current
limiting can occur. The L723 current
limiting circuit will be activated when
0.65V appears at pin 2 with respect to
pin 3.

In Figure 29the lowest limiting current
will occur with a load current of 0.65+0.3
= 2.1 amps. If the load-sharing resistor is
made any larger, regulation of the power
supply will be affected and the additional
voltage drop across the resistor will have
tobe made up for by having alargervalue
of unregulated voltage.

om13

==220u

Regulated

o
A Tr2
2N30%5S
BFY50
1 12
10—
2
L723
Unregulated 6 3
dc
L1 a
2k7 13
_[. au? 500p
O- 3

5 :

18

—_0

Fig 15 Five amp power supply using the L723 integrated circuit

gt

OR3

OR3

11 12

> 100R

L723

220R

Fig 29 Variable current limiting using the L723

If the simple circuit first shown in
Figure 11 is used, an added simple
current limiting circuit can be used
which will protect Tr1 as shown in Figure
30. The load current produces a voltage
drop across the 1.4 ohm resistor, which
also appears across the emitter/base
junction of Tr2. When the load current
drops approximately 0.6 volts across the
load-sharing resistor, Tr2 will become
forwardbiased and will begin to conduct.

Some of the current flowing through
Rs will now start to flow through Tr2,
starving the base of Tr1 of current. If the
base current of Tr1 is reduced, the
emitter current of Tr1 will also be
reduced. Since the emitter current of Tr1
is the load current, current limiting has
taken place.

Take care

Again, care must be taken in choosing
a value of load-sharing resistor that will
not adversely affect the regulation of the
power supply. In the example shown in
Figure 30, current limiting will occur
when the load current reaches 0.6V+1.4
= 430mA.

This current limiting circuit can also be
used in the circuit illustrated in Figure
14. The collector of Tr2 is taken to the
common terminal of the 7812 integrated
circuit, Figure 31. When approximately
0.6V appears across the 0.4 ohm load-
sharing resistor, Tr2 starts to conduct,
drawing current from the output of the
7812 voltage regulator. The base current
of Tr1 is reduced, reducing the emitter
current of Tr1 and hence starting to limit
the load current.

Diode D2 has been inserted between
the voltage reguiator and the collector of
Tr2 to provide isolation and prevent any
interaction from the collector/base junc-
tion of Tr2 when becoming forward
biased.

In Figure 31 current limiting com-
mences at 0.6V+0.3 = 2 amps. The price
that is being paid in using a circuit of this
type is that an additional 0.6V is dropped
across the load-sharing resistor.
However, when two or more pass
transistors are used in parallel as
illustrated in Figure 16, the voltage
dropped across the load-sharing resis-
tors can be used to provide current

NOVEMBER 1985
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4

,_‘L;

O “-

Fig 31 Three-terminal regulator incorporating current limiting

Load sharing resistor

vV

7

L723

12
10

Tr2
2N3055
Tr3

2N3055

Load sharing
resistor

Te1
BYF50

Fig 16 Current configuration using two pass
transistors in paralle!

Unregulated DC

P
—_—C
4
Tr '
Rg ‘
Regulated DL

b

187

z01 7

Fig11Zener °
L~ : ﬁ/‘\'/:/‘; o diode and pass
transistor vol-
Tr1 tage regulator
Rs
Unregulated Regulated
Te2 gulate
oc o2 ’ voltage DC
e 108
D13
F 0
Fig 30 Simple voltage regulator incorporating current limiting
o~ P @ —0
[ Te1
2N3055
/P 7812 /P
Common
Unregulated 240R Regulated
dc dc
= i: 400n
- 200n
Sk
O —0
Fig 14 Three-terminal regulator with pass transistor
OoR3
o @, AA e
3 QQ Tr1
7812
e o/P Te2
Common
240R
] d
u;rc.gu ate D2 Re;::lat.d
-
ok
200n
T Sk = 400n

limiting without experiencing the disad-
vantage of having to provide an additio-
nal load resistor to drop approx 0.6V.

The time has arrived to put into
practice the knowledge gained from
reading this article. First, one must
decide onthe specification forthe power
supply, possibly modifying this slightly to
conform with the components found in
the junk box and therefore rationalise
the building cost.

The initial idea was to build a versatile
power supply which was capable of
delivering a load current of 10 amps,
while at the same time being able to vary
the output terminal voltage. As the
power supply is intended to be used in
conjunction with the author’s building of
experimental equipment it would be a
good idea if the power supply also
contained protection against over-vol-
tage and accidental short circuits of the
output. As the output voitage will be
adjustable, metering of the terminal
voltage and the load current is essential.

The specification

The specification required was for the
output voitage to be adjustable between
0 and 20 volts on load with the open
circuit noise being no more than 20mV,
the current handling to be 10A maximum,
with current limiting to be adjustable
from 1A up to full load. The over-voltage
protection was to be made adjustable
from zero volts up to the maximum
desired terminal voltage of 20V.

As the transformer used determines
the eventual capability of the power
supply, a detailed examination of the
junk box was carried out. The only
suitable transformers to hand were a
couple of mains transformers designed
to illuminate 12V, 50W quartz lamps. The
secondary winding consisted of one
untapped coil of unknown turns.

Fortunately the transformer had not
been impregnated, and it would be
relatively straightforward to either
remove or add turns. The alternative was
to purchase a suitable transformer. A
new transformer capable of delivering
10A was priced at £35.00, and a second-
hand one seen on atrade stall atthe local
mobile rally had a price tag of £10.00. |
decided to attempt to use the transfor-
mers found in the junk box.

Prior to modifying the transformer the
ideal secondary voltage must be calcu-
lated. We can assume that the power

20
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supply will consist of a transformer,
bridge rectifier (since the transformer
secondary does not contain a centre
tap), a voltage regulator, two or more
pass transistors (as the load current is to
be 10 amps), and the associated load-
sharing resistors.

Voltage distribution

Figure 32 shows the voltage distribu-
tion within the power supply to give a
maximum terminal voltage of 27V. Under
full load 5A will flow through each ioad-
sharing resistor, dropping 1.5V. The pass
transistor’s base-emitter voltage will be
approximately 0.6V. From examination of
the manufacturer’'s data sheets, the
minimum difference between input
and output voltage of the voltage
regulator will be approximately 3V.
The voltage drop across the bridge
rectifier under full load will be approx-
imately 2V.

As yet we have not considered the
effects of ripple on the voltage across
the terminals of the reservoir capacitor
when full ioad current is drawn. From
experimentation, | have assumed that
with a large reservoir capacitor an
allowance of approximately 2.6V drop is
reasonable. Therefore the total voltage
drop within the power supply is:

Voltage drop —b» Ripple
2-6V

Bridge

rectifier 2V

,
_l 29-7V peak
21-0V RM.S,

—0

Min voltage drop
across voltage
regulator 3V

Vbe of
pass transistor
0-6V

Load sharing
resistors 1:5V

5amps

oR3 10 amps

Ao

Mains l

LI

je—3.Qv—»
Voltage

regulator

wihrsv -|
20v

lo-ev | regulated

]

T o.c.

—o

Fig 32 Voltage distribution in the 10A power supply

Load-sharing resistor = 1.5V
Pass transistor base-emitter = 0.6V
Voltage regulator = 3.0V
Voltage drop due to ripple = 26V
Bridge rectifier = 2.0V
Total - 9.7V

Therefore the peak voltage across the
secondary of the transformers to main-
tain an output terminal voltage of 20.0V
under full oad will be 20.0V+9.7V=29.7V
peak, which corresponds to an rms
voltage of 29.7xVv2=21V.

From the previous discussion on
modifying transformers, to obtain a

terminal voltage of 21V rms required an
additional 35 turns to be added to the
secondary of the transformer. From the
calculation made, each transformer after
modification was capable of supplying a
load current of 2.61A rms. Therefore if a
10A supply is to be constructed a
minimum of at least 4 modified transfor-
mers will be required.

The next problem to be encountered is
how does one parallel up four transfor-
mers to give the required operating load
current?

Anumber of ways were considered and
these will be outlined next month.

* Measuring typically 2Hz — 1.2GHz *
* Sensitivity <50mV at 1GHz *
* Setability 0.5ppm *
* High Accuracy *
* 3 Gate Times *

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

<> Designed and
VAL\‘

(100MHz) £117.30
£148.35

£204.70

Manufactured in
Britain

@ Hitachi Oscilloscopes the highest quality
= the most competitive prices

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.

FREQUENCY COUNTERS

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

PRICES {Inc. adaptor/charger, P & P and VAT)

Low Pass Fiiter

HIGH PERFORMANCE
HIGH RELIABILITY
LQW COST

B

i e
Battery or Mains G e
Factory Calibrated i.: ‘|

- g I

1-Year Guarantee

aostws @we i TOGEILL

® cwnow

0.5" easy to read LED Display

T e

e OB

NOW AVAILABLE
WITH ¢ i y
T.C.X.0. OPTION by~ e - -

BLACK STAR LTD, 4 Stephenson Road, St.lves,

Huntingdon, Cambs. PE17 4WJ, England.
_Tel: (0480) 62440 Telex: 32762

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

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

For colour brochure giving specifications and prices ring (0480) 63570
Thuriby-Reltech, 46 High Strcet, Solihull, W.Midlands, B9] 3TB.

from £299

+ VAT

NOVEMBER 1985

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 21



B 1802 B 65C02 m 6803/6303 | B 6809 B 8048 series
m HD64180 B 68001/21/8 | m 6804 B 68HC11 m Z8
m 6SXX B 6801/6301 | m 6805/6305 | ® 8080/85 B Z80

UNIVERSAL CROSS ASSEMBLER SYSTEM

ASSEMBLES FOR ALL THESES PROCESSORS ON YOUR BBC MICRO

META is a complete Assembly
Development System. It
comprises a full Editor and
table-driven Macro Assembler
The Editor and most of the
Assembler reside on a ROM: at
the start of assembly a table
defining the specified
Instruction Set is loaded from
disc and used to Assemble the
source code. The standard
mnemonics of the specified
Instruction Set are used; it's
just like having 15 different
Macro Assemblers for the
price of one!

Because the Instruction Set
definitions take up no ROM
space, all 16K can be given
over to features for the Editor
and Assembler.

We are very proud of META'’s
Assembler. This fast, disc
based two pass Assembler will
Assemble up to 900K of Source
with no Ilimit on resultant
Object Code size.

It boasts over three dozen
directives, nestable Macros
with any number of alpha/
numeric parameters, nestable
IF/ELSE/ENDIF conditional
Assembly, REPEAT/UNTIL,
constants defined in Binary,
Octal, Decimal and Hex, Full
Assembly-time arithmatic,
including brackets to eight
levels, +, -, /, * and =, all to 32
bit accuracy.

Even the Labels are stored to
32 bits, ready for 68000 and
other 16-bit Instruction Sets

dozens of Universities/Colleges

to Queen’s Coliege at Belfast!

CHOOSE OUR META ASSEMBLER
—

ALL THESE COMPANIES
British Telecom, LVL, National Nuclear Corporation,

Marconi Comms, Gandalf, Miracle Technology, the
MOD, the BBC, Thurlby, Bang & Oulfson, British Rail,
Centronic, Chloride, Addenbrookes Hospital, and
from
College at London to Paisley College of Technotogy

planned for release later this
year. Labels may be 31
characters long, all significant
and including underscores etc.
Macros may be defined in the
smae Source Code as the
caller or reside in a special
Macro Library. Macros in the
library can be called ‘out of the
blue’, and can of course be
nested and include numeric or
string parameters exactly as
normal Macros. You can get an
index of the Library, and edit
Macros which reside there.

A fully formatted listing (80-132
cols) and alphabetic symbol
table can also be selected to
printer or screen.

During Assembly the Object
Code can be stored on one or
more disc files, sent down the
User or Printer Port in a fast
proprietary format (flowchart,
example program + details in
Manual), down the RS423 in the
proprietary or INTEL HEX
formats, or sent to a given
sideways ROM port for an
Eprom Emulator. All these
options and send Object Code
during Assembly.

The Editor is a complete
Wordprocessor, including, for
example, cut & paste and
Search & Replace (with full
options).

Text is displayed in four fields,
each of which allows text to
wrap around neatly within that
field up to a depth of at least
four screen lines. The cursor

Imperial

SPECIAL INTRODUCTORY OFFER

As a special Introductory Offer with the next 100
META Assemblers, Crash Barrier wiil include a Floppy
Disc Mailer addressed to us. When 68000, Z8000,
8088/8086 and Micro Nova are ready, returnyour
original META System Disc to us in the mailer and we
will send it back to you with the above Instruction Sets
ABSOLUTELY FREE!

keys move you about your
Source Code, and include all
the Shift/CTRL options.

‘Bars’ are used to separate
major areas of Source Code,
and a function key lets you skip
to the next ‘Bar’ up or down,

facilitating quick access
between routines when
editing.

The Editor is very much

integrated into the Assembler:
if you have an error during
Assembly then the cursor is on
the bad line automatically. A
function key will dynamically

evaluate an expression
(including labels, arithmatic
etc) under the cursor and

report the result in hex or

decimal to assist you in
debugging.
Your existing ASCIl source

code files can even be loaded
into META with little or no
pre-processing, easing your

switch of Development
System.

Remember - all of the
Assembler's facilities are

available to you no matter
which Instruction Set you are
writing with,

META comes with a detailed
75-page A4 manual in an
updatable A4 ring binder, a 16K
ROM, a 40 or 80 track disc and a
function key strip. Tables for
all 15 processor families listed
at the top of the page are
included on the disc.

NEXT 100 SALES ONLY!
CRASH BARRIER

.. ALL
P s 1 NG, FREEPOST
ey 0 ome FLITWICK BEDFORD
(0525) 717148 l MK45 1TL
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

hen Oscar 10 was launched there

was quite a noticeable decrease in
activity on the Russian satellites, as no
doubt one would have expected. At least
that was the impression gained by the
writer, who gets on one or other of the
satellites most days.

However, things have changed
recently. With Oscar 10 now over the
southern half of the world, and optimum
times for working it being at ‘unsocial’
hours, activity on it as far as European
stations are concerned has decreased
and there has been a marked return to
the Russian satellites.

RSS, 7 and 8 have gone through bad
patches over the past few months, with
very irregular appearances. At the time
of writing things seem to have cleared up
abitand signals from all three have been
backto their old standards. RS7 has been
excellent at times and 5 and 8 have been
putting in more regular appearances
once again. No doubt the problems were
due to low battery voitage from the
effects of the ‘eclipse’ situation through
which the RS satellites have been
passing recently.

Activity on the RS satellites is likely to
continue at a high level, for while Oscar
10 is in its present position the Russian
satellites are the only ones providing
transponderservice. Oscar10will gointo
a long period of eclipse during 1986 so
conditions for its operation will not be
good, and with the inevitable delays and
hold-ups which seem to bedevil satellite
launching plans it looks as though it wil!
be some time before any of the planned
future satellites will be available. The
Russians have a habit of cossetting their
satellites, controliing them carefully as
becomes necessary, sowe hope they will
be able to keep the existing three going
for some time yet.

In relation to delays, it has been
announced that the Iskra-4 Russian
satellite, which was mentioned in these
notes recently and expected to be
taunched ‘shortly’, will not now be
taunched until at least January 1986 and
no transponders will be carried.

Remote imaging group

A new satellite orientated group has
recently been organised, directed at the
interests of those who are primarily
interested in ‘viewing’ the pictures sent
by weather satellites and ‘Earth imaging’

satellites. The intention is to produce a
regular newsletter, which includes orbit
predictions, satellite status, forthcoming
events, launch dates, hints and tips, plus
specialised items etc. It is hoped to
steadily enlarge the newsletter to
include write-ups of current systems and
machines like the Mufax, Alden and the
Rank Xerox Telecopier 400 and so on.

The aim is to make the newsletter as
‘practical’ as possible, supplying both
the beginner and the professional with
news, information and practical help in
the field of imaging satellites.

The group originated at a special
meeting held at the last VHF Convention
at Sandown Park. This meeting was well
attended and it was agreed by those
present to form a group — now called the
RIG - to serve all people who have an
interest in receiving images from
weather satellites and other sources.

Committee

The meeting was called by Henry
Neale, who is now the Chairman of RIG.
Over 350 people have since intimated
theirinterest and over a third have paida
subscription. A committee of eight has
been formed and to judge from the
excellence of their first newsletter the
group should be heading for asuccessful
future. Those interested should write to:
Phil Seaford, 12 Jupiter Close, Leighton
Buzzard, Beds LU7 8XA.

Pic courtesy of British Telecom

CB code of practice

There isatwo-page leaflet, available at
Post Offices, entitled Citizens’ Band
Radio - Code of Practice. This gives
much useful information to intending
and existing CBers on how to operate,
etc. If it was adhered to the continuing
complaints about some CBers’ activities
would soon cease.

Earlier in the year the Secretary of
State for Trade and Industry was asked in
the House of Commons, ‘whether he will
bring forward proposals to make
breaches of the Code of Practice for
Citizens' Band radio users subject to
criminal sanctions'.

He replied: ‘We have no plans to do so.
The CB Code of Practice gives general-
ised advice on matters such as operating
practice and safety and was notdesigned
to be legally enforceable’. Strange this,
asevery otheruser of the radio spectrum
has a set of international laws which are
enforceable by central government!

Amateurs assist yachtsmen

After the disaster of the 1979 Fastnet
Yacht Race, when a sudden, unexpected
storm wreaked havoc with the large fleet
of boats sailing in the race causing
fifteen yachtsmen to be drowned and
much damage to the yachts, the Depart-
ment of Trade and Industry reviewed its
policy with regard to MF and HF ship to
shore communications. As aresult of this
a number of special dispensations were
granted to the Royal Ocean Racing Club
in connection with the Admirai's Cup
Race heid last August.

Aill UK yachts taking part in the race
were given special permission to use
specific spot frequencies in the 2, 4 and
6MHz marine bands. in addition to this,
the RORC was given a special dispensa-
tion to set up a temporary base station
using these frequencies and to employ
suitable operators to man the base
station during the race.

The RORC sought the assistance of a
group of almost 40 radio amateurs from
the Plymouth area for the purpose of
manning the station. The efforts of these
radio amateurs met with considerable
success. The appalling conditions on the
marine bands and the bad weather made
communication very difficult, but con-
tact with all yachts was maintained from
time to time. The exercise drew favour-
able comment from the local media.
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US Navy satellites

The US Navy has launched two
navigational satellites designated Oscar
23 and Oscar 30. There is likely to be
some confusion over this designation,
one would imagine! There is a long way
to go yet before the amateur radio
satellites get up to the twenties and
thirties but it seems unfortunate that
they should have used this designation
for satellites which are in an entirely
different series.

The Rockall saga

During 40 days on the Island of Rockall,
sailor and adventurer Tom McClean did
quite a bit of transmitting on the 14MHz
band, in spite of the fact that he does not
have, and never has had, an amateur
transmitting licence. This might have
been acceptable in the case of an
emergency but Tom McClean was con-
sistently working other amateurs both in
the UK and other countries, using the
callsign GR1TM. Furthermore, he was
using the amateur bands for passing
third party messages to members of his
family.

Iltis probable that many radio amateurs
are not aware that if they work stations
such as Mr McCiean's they are in breach
of the licence regulations, although it is

unlikely that any action would be taken
against them in cases such as this. We
understand that the DTl have informed
the Radio Society of Great Britain, who
have registered a formal complaint
against Mr McClean’s illegal amateur
radio operating, and that the Radio
Investigation Service plan to visit Mr
McClean on his return home.

From the RSGB's News Bulletin we
learn that the DTI have recently provided
the society with some statistics regar-
ding prosecutions leading to the convic-
tion of illicit users of wireless telegraphy
apparatus. In 1979 there were 174
prosecutions, this figure rising to 509 in
1980, 889 in 1981, and 2,325 in 1982. This
dropped to 1,506 in 1983 and in 1984 there
were 1,281.

From the same source we learn that a
parliamentary written answer dated 26
June 1985 indicated that DTI officials are
shortly to put forward proposals for
increases in most licence fees. The
society has written to the DT! to find out
whether this will affect amateur radio
licence fees or not.

A DXpedition to Guemsey

An expedition to Guernsey was orga-
nised for 19-27 October with the support
of the RSGB HF Committee and the

Guernsey Amateur Radio Society for
young RSGB members who held amateur
radio transmitting licences. This was to
coincide with half-term, all the partici-
pants being 17 years old or under. The
idea was to give them an opportunity to
improve operating skills and to take part
inthe 48-hour CW-WW DX phone contest.

Shuttiing Germans

Two German radio amateurs, DG2KM
and DD6CF, may be on the Columbia
space mission 61A, which at the time of
writing was due to be launched in
October. Planning was taking place for
Oscar type QSOs using 2 metres and
70cm.

Plans also included tape recording
equipment to record up-link signals
heard. This is presumably a follow-on to
the successful mission recently com-
pleted from the shuttle Challenger by Dr
Tony England WOORE.

Tests of the equipment were carried
out by the two radio amateur astronauts
from an aircraft flying over Germany on
17 August at 12,000 feet. The flight lasted
five hours and the tests were very
successful, several hundred up-link sig-
nals being successfully recorded. The
calisign used was DLOLRK/AM - the /AM
indicating ‘aeronautical mobile’.

RTTY and CW TRANSCEIVE

AIIIII MODULES AT THE LOWEST PRICES

Now Distributed by Riscomp
POWER AMPLIFIERS PRE-AMPLIFIERS & MIXERS

AL 1030 Low costgenerai purpose 10W/8ohm PA 207 - A quality sterec pre-amplifier and tone
madule,supplyvollago range 18.30V. contral unit suitable for driving any of the above

amplifiers. Operates froma supply rail of 40-70V.
%’ £385 + VAT

AL 1540 - At 15W.8ohm medium power module
incorporating over-load protection. Qperating
voltage range 20-40V

iﬁ% £4.15 + VAT

AL 2530~ Compact25w/8ohm module for
domestic applications with a distortion figure of
06%, operating voltage 28.50V.

£13.95 + VAT

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

£4.95 + VAT £12.40 + VAT

AL 5070- Top class 50W/8ohm module with self-
contained het sink and built-in protection
circuitry, produces really 1stciass soundwitha
distortionlevel at an incredible .02%.

MM TOG - As MM 100 except inputs are for 2
guitar + microphone £12.40 + VAT

POWER SUPPLY

SPM30/45/55/65 - A stabiliser module available
in 3 voltages, 45 55 & 65V providing a stablised
output of up to 2A and providing a superior
performance especially with the higher power
audio modules. (Requires an appropriate

£1050 + VAT,

AL 12880~ A rugged top of the range modute ftran + reservoir cap )
providing cutput powers of up to 125W into 4ohms
which employs 4 heavy duty output transistorsto w
ensure astable and rehable performance. 2
Currently used indisco units, public a_ddross_ (T ‘~=~
systems, juke boxes and evendomestic Hi-Fi. i £6.85 + VAT

£14.70 + VAT

‘ All modules supplied with a ,
- .
' comprehensive Data Sheet.

: weoons G ) RISCOMP Bpemsssisiad®
Ordérby post, order by 'phone @ BRINGE 5

LAdG 15% V.A.T.toatt prices
UM"ED __Tel:(084 44) 6326"

U.K. orders add 75p post & paking
‘Exportorders —post & packing atcost
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No expensive terminal unit is needed with our program, just a very simple interface. All the
right features: split screen, type ahead. 26 saveable memories, auto CR/LF. autotrack CW to 250
wpm, QSO review and more. if you already have a TU, it will give you, too, the same superb
features. For CBM84, BBC-B, VIC20 (+ at least 8k). Tape £20. Interface kit £5, ready-made £20
inc all connections (stage rig).

CW-only version for SPECTRUM (no hardware needed) £12.

And these great programs for CBM64, BBC-B, ViIC20, ELECTRON, SPECTRUM
MORSE TUTOR Britain’s best. Absolute beginner to over 40 wpm. Easy effective, with full
tearning guide. Tape £6. For ZX81-18k also.

LOCATOR QTH or Maidenhead locator or lat/long. Distances, headings. contest points,
converts between tocator and lat/long. Tape €7

LOGBOOK Date, band, mode. call and remarks. fnstant callsign search. Screen/printer output.
VIC20 needs expansion. Tape £8.

RAE MATHS All the practice and testing you need. With comprehensive reference sheet. Tape
£9. For ZX81-16k also.

Any CBMS4 or VIC20 program on disk at £2 extra. BBC: please ask. Prices include VAT and p&p
by return 1st class inland. airmail overseas Channel Islands, Eire. BFPO Europe deduct 13%.

technical software (REW)
Fron, Upper Liandwrog
Caemarfon, Gwynedd LL34 7RF
Tel: 0286 881886

SELECTRONILG

RADIO, TV AND RADIO COMMUNICATION SPECIALISTS

THE UK’S LEADING SUPPLIER OF 934 MHz PERSONAL
RADIO EQUIPMENT AND ACCESSORIES
* Everything you need for 934MHz, plugs, cables, masts,
towers, SWR/signal meters, aerials, switches etc.
* Cybernet deltar 1 now in stock
* The largest specialist stock of 934MHz in the UK
* Stockist of MET antennae

Full service facilities on all equipment
We have practical and technical experience. Please call us for
friendly help and advice. Credit terms and mail order facilities
available
For further information please ring Mike Machin on (0268} 691481

asvHB 203, HIGH STREET, W=  covuc
aiman CANVEY ISLAND, ESSEX wmwms C:.
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934 MH?

Join the growing
number of people
discovering this exciting
radio band.

Available to anyone for the
cost of a current CB licence. ‘

A. THE CYBERNET DELTA 1
934 MHz TRANSCEIVER

Has been engineered specifically for the

UK market using latest "state of the art”

technology. Witha scnsitive receiver and

many additional facilitics these sets

have achieved contacts of over 200

miles range, under certain conditions.

* Sensitive RX (0.25 uV for 12 db SINAD).

* 16 memories available.

¢ Auto/Manual scan and search facility.

¢ External 'S’ meter socket.

+ £5 SPECIAL DELIVERY £355
Ask for a demonstration of this superb
set from one of the Nevada "MAIN"
dealers below.

B. SWR/POWER METER

This precise and extremely accurate
meter features an illuminated scale, low
loss '’ type connectors and twin meters
for both power and SWR measurement.
Power 0-50 watts in two ranges. ]

C. HRA 900 MASTHEAD
PRE-AMPLIFIER

Super low noise GaAs FET pre-amplifier

that mounts at the masthead. Low

insertionioss and noise (typically 0.8 dB)

coupled with 15dB gain enable this unit

to double the received

range of many sets. £139°

D. HRA 934 L IN-LINE Ga As FET
PRE-AMP

A super new ultra-low noise pre-amp

which fits in line on any base or mobile

installation. Guaranteed to give a

staggering increase in received range.

Extremely low noise 0.7 DB NF.

20 DB gain. £125

E. REMOTE ANT. SWITCH
High quality weatherproof mast head
mounting switch. For switching 2
antennas with one cable feed.

i.e. Beam/Colinear

(N’ type sockets). £59°

DELYAN 2040 MERBONAL COMMUSICATION YRANSCEVER

7T
asum)

CHANNE L

PERSONAL RADIO

tr“ ﬂﬁrar““ @/

Many two way contacts have
already been made from 10
miles to 250 miles according to

location and weather
conditions.

F. HAS-2
Remote DC swilch for E

G. ANTENNAS
Manufactured to the highest passible
specification.

£6°

PA7-E BASE COLINEAR

- our top of the range base antenna
supplied with mounting brackets,
weatherproof tape, and 'Y
connector. Gain 7. 14 dBi stacked
s array. incl. p&p £66

P7-ME High gain mobile magnetic
mount antenna with unique
Y4 wave matching system

7.14 dBi gain. incl. p&p £44

P7-RE High gain gutter mount
mobile antenna fully adjustable .
7.14 dBi gain. incl. p&p £44
H. Tc 12L MKIl

NEW 12 ELEMENT BEAM
A new aluminium version of our
succesful 12 element loop quad - This
beam is now better than ever. ‘
* We guarantee this antenna has more
gain than any similar 12 element Yagi
array.
Designed by Mike Walters one of the
UK’s leading microwave antenna
engineers.
Built in low noise feed system toa hlgh
quality ‘N’ socket.
SPECIFICATIONS:
Gain: 18 dBi. Front-Back ratio 25 dB.
Weight: 0.7 Kg Length: 53.5 ins. £49

*

1. POWER SFPLITFER
Enables the co- phasmg of any two 954

MHz antennas to give an
additional 3 DB gain.

"1}14

“Agrimotors” Merton CB Radio Centre
Merton, Okehampton, Devon EX20 3DZ

Tel: (08053} 200

Bens Television & CB

219 St Pauls Road, Peterborough, Lincs.

Green Electronics

6 Short Street, Lowestoft, Suffolk.
Tel: (0502} 513960

Guildford Communications
34 Aldershot Road, Guildford, Surrey.

NEVADA 934 MHz MAIN DEALERS

Jameson CB

44 High Street, Forres, Morrayshire.

Tel: (0309) 72133

Marshion Electronics

366 Spring Road, Ipswich, Suffolk IP4 5NG

Tel: (0733) 54979 Tel: (0483) 574434 Tel: (0473} 75476

Bennetts Ltd. G.W.M. Radio Mitier Telecommunications

24 Norwich Street, Dereham, Norfolk NR19 1DG 40-42 Portland Road, Worthing, West Sussex. The Parade, Cherry Willingham, Lincoin.
Tel: (0362) 2488 Tel: (0903) 34897 Tel: (0522} 754279

Catswhiskers Henry’s Modulations Communications

25 Chatham Street, Reading, Berks.

Tel: (0734) 589193

CB City

64 Waterloo Road, Stoke On Trent, Staffs.
Tel: (0782} 814952

CB Trading Company

40-44 Old Church Road, Clevedon, Avon.
Tel: (0272) 874192

Globemaster

8a Cherwell Close, Langley, nr Slough, Bucks.
Tel: (0753) 41191

404-406 Edgware Road, Paddington, London W2 1ED
Tel: (01-724) 0323

Horsetrader

1424 Leeds Road, Thornbury, Bradford, Yorks.

Tel: (0274) 663928

H & R Watson

24-26 Forest Hall Road, Newcastle On Tyne NE129AL 203 High Street, Canvey Island, Essex.
Tel (091268) 4609

imagefree Limited

1-3 Station Road, Rainham, Kent.
Tel: (0634) 373874

62 Wootton Road, Abingdon, Oxon.
Tel: (0235) 21400

Rafcom

18 Bridge Street, Swinton, S Yorks.
Tel: (0709) 873874
Selectronics

Tel: (0268) 691481

South Coast Electronics

6 Monks Avenue, Lancing, West Sussex.
Tel: (0903) 753754

Professional Series

Square Wheels

82b Edgewood Road, Birmingham 45, West Midlands.
Tel: (021460) 1581

S & S Communications

Unit 9, Clifton Parade, Bristol Avenue, Farington,
Leyland, Lancs. Tel: (0772} 422239
Stadium Accessories

67 Bowman Street, Darlington, Co Durham.
Tel: (0325) 59929

Tandy Electronics

125 Langwith Road, Hilistown, nr Chesterfield,
Derbyshire. Tel: (0246) 826578
Telecomms

189 London Road, North End, Portsmouth
Hants PO2 9AE Tel: (0705) 662145

Tower Communications

11 High Street, Haddenham, Cambs.

Tel: (0353) 740306

Wall & Son

4 Tetbury Street, Minchinhampton, Gios.

Tel: (0453) 882089

WORLDWIDE DISTRIBUTORS: TELECOMMS, 189 LONDON ROAD, PORTSMOUTH P02 9AE
TELEPHONE: 0705662145 TELEX: 869107 TELCOM G




This month we feature some fantastic

bargains. Qur standard range of
lity kits and

decks is still expanding, along with

new lines in Video heads and power

supplies. Our FREE list gives details

-7
these and many other lines.

of
ALL BARGAIN ITEMS INCLUDE VAT & POST.

_MODULE

Electronic clock module with MOS LSI circuit, 4-digit 0.5" LED
display, power supply and other components on a single PCB. Onty
needs a transformer and switches to construct a complete
pretested dlgnal clock/timer for many appllca(lans Suitabie for 50 ,
or 60 Hz mains h Direct ( P ) LED drive
eliminates RF interference. \
Supplied complete with 240v mains transformer and wmng
diagram/data. Order as SOL 144 Alarm Clock Module ... .. £6.88

LIQUID CRYSTAL DISPLAY WATCH MODULE ;
With LCD display, 2 pieces of Polarising material, backlight diffuser, .
micro lamp, precision crystal, trimmer, battery contacts and open
microcircuit. L .8fored

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 1.5A. Our
Price.brandnew...... ... o £2.27
Same item, storesoiled

10W POWER AMPLIFIER MODULE
Mullard LP1173 Amplifier module. Needs 24v DC Supply to give 10,
watts into 4 ohm speaker. Size 112x70x29mm. Camplate with heat
sink Only£2.4 with Data

ALPS FF317U FM FRONT END
Beautiful, precision made High Quality variable capacitor tuned FM -
Front End with Dual-gate MosFet. Covers full FM range of 87 to
109MHz 12vsupply................... . ONLY £8.98 Circuitif required 35p *

CAR RADIO FM i AND STEREO DECODER

Mmlatuve PCB with 10.7MH2 ceramic Mlers 2-transformer ratio *
detector. AX010 noise suppression IC and TCA4500A advanced
stereo decoder IC. Only needs front end to make FM tuner or car
radio. Comptete with circuit. Incvedlble valueat......... Oniy £1.99

TOP LOADING STEREQ CASSETTE MODULES

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

8888. R/P circuits, 12v DC motor, 3-digitcounter. £29.32 -

811C. As above but with Dolby noise reduction. Fully
wired with twin VU meter, level controfs, pilot lights and DIN
socket 73
Deck type 828A. Deck mechanism only as used in both above,
produced by one of Japan's top manufacturers. Fitted high quality
stereo R/P head and Ferrite erase. 12v DC electronicalty governed
VOO . oo et cieFissuuussnisses ctMee o sovmsonsonssons ssrvnesss el oFs g evseeesn £11.27
MMloman above
gamplete module with record and ptay

electronics, a-dngncauntev AC drive motor and casseﬁedoatvz' =

COMPLETE STEREO TUNER MODULE
3 Band LW/MW/FM Sterec Tuner fully assembted on PCB
165x85mm. Supplied with Femta Rod Aerial, stevea LED and band
switchtfully wired. 12vDC gpl . TU560-Tuner.... £7.99
Drive accessories with 2kno uning drum, wmdaw and scaletz

Special price for both itemsboughttogether. ... .. £8.70

CLOCK/TIMERTREQUENC Y/METER PARTS
Special offer of the fabutous MSM5524 clock, timer and frequency
meler chip. MSL2318 prescaler chip and 6LT09 5-Digit fluorescent
splay. Tﬁese are the 3 primary components for a complete timin
frequenc dlspll‘y system covenng the long, medium, short an:
FM waveban: dv Total cost a l ese p ] £25. OUR
SPECIAL OFFERPRICEO £13.68
N:%Dataon MSM5524and MSL23 70p

HIGH QUALITY REPLACEMENT
CASSETTE HEADS
/ g -

Do your tapes lack treble? A worn head could be the problem.

Fitting one of our replacement heads could restore performance

to better than new! Standard mountings make fitting easy and

our TC1 Test Cassette helps you set the azimuth spot-on. We are
the actusl importers which means you get the benefit of lower
prices for prime parts. Compare us with other suppliers and see!

The following is a list of our most popular heads, all are suitable

for use on Dolby machines and are ex-stock.

HCZO Permalioy Stereo Head. This is the standard head fitted as
inal equipment on most decks . .. £5.11
90 High Beta Parmalioy Head. A hard- wearmg hlghev per-

iarmance head with metal capability ... . £8.06

HS16 Sendust Alloy Super Head. the best head we can find

Longer life than Permalioy, mgher aulpul than Ferrite, fantastic

frequency response ...

HQS51 4-Track Head for aula reverse or quadmphamc use. Full

specification record and playback head............c.....cco..ccooee.

Please consult our list for technical data on these and alhar

Special Purpose Heads.

MA481 Latest version Double Mono (2/2) Record/Play head.

AeplacesR484 .. .£8.90

SM166 Standard Mounﬂnq 2/2 Erase head. COmpauble with

above orHQS561 4 Trackhead. . .£5.90

H524 Standard Erase Head. Sem: double gap, h.gh effi-

ciency ... £1.50

H561 Metal Tape Evuu Hnd Full dauble gap  £4.90

HART TRIPLE-PURPOSE TEST
CASSETTE TCt

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

Tlpo Head De-magnetiser. Handy size mains operated unit

IN
Crystal 3276.8 KHz .

-RED SENSOR FOR GARAGE DOORS
Specially dsslgqed to be_easily fitted tq most garage doors by
simply dritlin 2" hole. Body length is 14" and the device is end
sensitive, a 50mm tength of twin screened lead is ready fitted.
Easily adapted for man other remote control applications.
OrdevasSOLHGIR hotocell Only
g LED (SOL147)

As used on remote controlled TVs thisswitch has the normat 2 mains
poles plus an auxiliary pole for the 12v solenond supply Suitableasa
reptacement part in Decca 100 series sets or for any remote canlval
application. Normal price £3.70 OUR SPECIAL OFF RPRICE £1.80

Cu uit . . )
¢ €218

build up of residual head magnensauon causing noise
un playback. £4.54.
Curved Pole Type for inaccessibie hnads £4.85
Send for your free copy of our LISTS. Overseas please send 2
IRCs 10 cover surface Post or 5 IRCs for Asrmail.

Please add part cost of post, packing and insurance as follows:

INLAND OVERSEAS
8vgers upto Egg; 5019 Please send sufficient to cover
rders £10 to - £
Orders over £50 — £1.50 Surface or Air Post as
required

\’ 9

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

24hr SALES LINE
_[0691) 652894

ALL PRICES EXCLUDE VAT
UNLESS STATED

ns“o

) : 19\0 ‘4\\ WRE
““12\{“1\)5“ oF®
W wgs ““10'3‘\F
08

PC/XT — PERIPHERALS

MEGA mainboard PC/XT
SUPER Mainboard PC/XT........ £249
256K M/FUNCT 1par, 1ser, cl/cal,
[0 e £169
384K M/FUNCT 6-WAY (SEE ILL),

£249

Paraliel printer card ..
Parallei card with 64K buffer (OK)

........................................................ (4]

Monochrome (text) display card
............ £119

PC  Epress/Intetligent  Research

.. £798
Titan Accelerator 128K.
Titan Accelerator 512K

COLOUR/GRAPHICS Card (2 layer)
COMPOSITE COLOUR/rgb Moniotrs
............ £149

SUPER COLOUR/GRAPHICS Card (4
layer)
PC, PCXT, PCAT COMPATIABLE

MONOCHROME GRAPHIC CARD
VERSION 11

single paratlel port standard.... £229

MULTI I/O CARD - 5 WAYI!

Dual floppy controller interface
Asynchronous RS232 serial comms
port

Parallel printer port, games adapter
Clock/Cal with battery backup

.£249

EPROM WRITER CARD up to 128K

................. £149
MODEM CARD V21/V23 CCITT AA/
AD et s e £169
FLOPPY DRIVE CONTROLLER (4
DRIVES)....couimiiiiie e £73
TEAC FD-55B half ht 320K floppy dr
....................................................... £133
RAS232 SERIAL |/Face, 1port 50-

SERIAL Async RS232C, 2port 50-

9600 £69
GAMES ADAPTER.. . £39
AD/DA 12bit 16ch-A/D, 1ch-D/A

....................................................... £139
83K Cherry Style KEYBOARD . £129
TRANS-NET NETWORKING

BOARD .. £480

NetMAIL Software.. .. £350
NetSPOOL Software................. £250
NetDiSK Disk Server Software

A . €130
NetDMS Data Management
Software ..., €175
NET BOOT ROM for floppyless ops
......................................................... £30
NET STARTERKIT.....cooovrinnn. £975

(NOTE: We can supply most of the
above as UNPOPULATED boards for
OEMSs.)

4-LAYER PC/XT
MAINBOARD

" 64K to 1MB ON BOARD
" 8 Fully Compatible Slots

Built & Tested...........ccoo.ee. £295.00
PC/XT CASE

" 8-Slot

* Hinged lid

* Inclusive hardware............. £95.00

RAM CHIP SALE!!!

* 4164 64K DRAMS 150ns
............................................ £1.49 each
(upgrade PC/XT and compatibles)

* 41256 236K RAMS 150ns

£5.49 each
(upgrade OLIVETTI M24, COMPAQ
DESKPRO etc)

" 4128 (Piggyback) Upgrade IBM
PC/XT oo, £3.99 each

" CO-PROCESSOR INTEL -2/-3
...... ...£139

PC to XT CONVERSION
KITS FOR IBM AND
COMPATIBLES

" NEW FAST CONTROLLER!!
WESTERN DIGITAL 1002 SWX-2
SEGATE ST-506 STANDARD
..£199.00
21 5%sin
WINCHESTER HARD DRIVE, 2-
HEADS
AVERAGE ACCESS 85ms... £375.00
*20 MEGABYTE MR522 5%sin
WINCHESTER HARD DRIVE, 4-
HEADS
AVERAGE ACCESS 85mx....£550.00
“HARD DRIVE CABLE SET... £25.00
" UPGRADE 130WATT POWER
SUPPLY ..o £1335.00

DISKETTE SALE!

NASHUA DS/DD......... £14 box of ten
UNBRANDED DS/DD 96 TPI

........................................ £14 boxoften
DX45 lockable 100pc DISKETTE
BOX .o €17
DX50 lockable 50pc DISKETTE BOX
.......................................................... €15

384K MULTIFUNCTION
CARD — SIX WAY!!!

" 84K to 384K RAM Memory

" RS232C Serial Port

" Real Time Clock/Calendar with
Battery Backup

" RAMDISK & PSPOOL Software

* Optional games port

Built & Tested.........cco..... £195.00

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

TEL: (0342) 24631

GITASN

tix: 957418

Business Systems Ltd, Unit M, Charlwoods Business Centre,
Charlwoods Road, East Grinstead, West Sussex, RH19 2HH,
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his month's program looks at match-

ing networks which use inductive
and capacitative elements and are in
consequence frequency conscious,
although they dissipate no power in
themselves. This contrasts with resistive
matching networks, which operate at any
frequencybut are lossy by their principle
of operation (see R&EW, Oct 1984).

From the required frequency, Q and
input and output impedances, the prog-
ram will calculate the values of induct-
ance and capacitance, and if desired will
also print out a table indicating the
frequency response and VSWR of the
network.

In common with our previously pub-
lished programs, this one has been
written in standard Microsoft Basic and
should require little, if any, modification
to run on the majority of home micro-
computers. As printed, this listing has
been successfully operated on both
Sanyo and BBC machines.

The response of L-C networks above
and beiow resonant frequency is asym-
metric, and they may therefore be used
as high or low-pass filters. These
networks also have the advantage of
providing an impedance match with
minimum foss, acommon example being
the pi tank circuit used in many
transmitters.

Simple L-C networks may take either
‘T" or ‘pi’ configuration, both of which
may exhibit high orfow-pass characteris-
tics depending on the particular com-
bination of inductors and capacitors. The
construction of all these filters is such
that the outside elements are of the
opposite type tothe central element. The
four types of fiiter (high and low-pass, pi
and T) are illustrated in Figure 1.

Mathematically, there is no difference
between high and low-pass networks
except for the sign of the phase
difference between current and voltage
in each branch. Furthermore, it is quite
simple to convertfromapitoaT network
by performing a series to parallel
transformation on the elements in each
branch. Itis therefore possible to use the
same program for all four types of
network.

The type of network which should be
used for any application depends on the
circumstances. If therequirementis for a
transmitter output circuit, then a low-
passfilter will help to minimise harmonic
content. If the circuit uses valves, then
adjustment of the input capacitor of a pi
circuit can compensate for the valve
output capacity, whilst in a solid-state
circuit it may well be more convenient to
use a T configuration to facilitate
compensation for stray inductance. In
addition, transistor power amplifiers
exhibit a relatively iow impedance, and
although a pi circuit will work the
capacities are often impracticably large
(see example 3).

It is usually far more convenient to use
a variable capacitor than a variable
inductor, and if the former is used.it is
easier to earth than insulate the frame of
the capacitor which is normally con-
nected to the moving plates.

L-CN

OMPUTING:

ORKS

Anyoné got a match?
Well, you will have if you use this
program from Brian Kendal

G3GD

and Jeff Howell G4BXZ

o_ﬂv\.;-rfwvx_q
|

e

LOW PASS T T
[ w— ¢ 0 [ 3 ; —0
L 51 i
preeer]l | 5 I =
HIGH PASS
O— © o— —0

T section

Pl section

Fig 1 Basic filter configurations

Using the program

After printing the heading, the prog-
ram first asks whether a high or low-pass
filter is required. This entered, the
operational frequency is requested,
followed by the input and output impe-
dances. The final question asks for the
required circuit Q.

With the parameters entered the
program then calculates the circuit
values for both pi and T filters, followed
by a brief menu inviting either are-run of
the program with alternative constants
or progression to printing a frequency
response and VSWR table.

With the latter selected, the program
asks for the lower frequency limit of the
table and the frequency difference
between consecutive entries. It then
prints a table of twenty lines showing the
losses and VSWR of the network at
frequencies starting with the minimum
specified, spaced at the requested
intervals.

Deriving the formulae

In order to calculate the impedances of
each leg of the network itis necessary to
know the terminating impedances and
the circuit Q, the value of the latter being
constrained by the fact that for any ratio
of Rin/Roy: there is @a minimum circuit Q
which will permit a loss-free match. At
this point the impedance of one of the
outside elements vanishes, leaving the
familiar L-section.

In many cases the network source
impedance will be the outputimpedance
of a power amplifier. The exact value of

this isdependent on a greatmany factors
and can usually only be determined by
making careful measurements with
sophisticated test equipment. Alterna-
tively the manufacturer's data sheets
may be consulted. Fortunately, however,
there are few applications where such
precision is needed, and in general a
rough guide is sufficient.

A useful estimate may be made by
knowing only the supply voltage and
output power.

For valves:
~VZ supply
Rou( e 3P0ul
For semiconductors:
—VZ supply
Rou( . 21’)0“!

In a classical tuned circuit the Q may
be defined as:
=X 2a
Ry R
Now et us consider an L-C network, for
example a low-pass T. This is shown in
Figure 2a, the resistors at either end of
the network representing the terminat-
ing impedances. The conventional rep-
resentation of the circuit in Figure 2a is
equivalent for any given frequency to
that in Figure 2b. In this drawing of the
circuit it can be seen that the circuits
L1-R1 and L2-R2 are in paraliel, so that
the circuit may again be redrawn as
Figure 2c.
This, it will be noticed, is the same as
a conventional parallel tuned circuit of
L, C and R whose Q is equal to the
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L-C NETWORKS

L1 L2
Ve W=

R1 R2

~AA-

il
"
(3]

equivalent series reactance divided by
the equivalent series resistance at
operating frequency. It is interesting to
note that some authors neglect the
source impedance in the derivation of
their formulae, and in consequence
define the Q of the circuit as if it were
only loaded by the output impedance.
The resulting formulae are equivalent to
ours if the specified Q is first doubled.
Having found the network impe-
dances, these must now be converted to
physical component values, for which it
is necessary to know the operational
frequency. Although networks will oper-
ate at other than the resonant frequency
the impedance match willnotbe so good,
with consequent insertion losses.
Approximate formulae for the calcula-
tion of values are readily available for
some types of network such as pi tanks.

r - -=—-- |

J |

1 |

I L L2
c== | |
' |

| !

| R1 rR2 |

| |

; |

b Lo __ -

Fig 2 An example L-C network

For example:
X, =%(l+f££) X, =X \/}e

These formulae are, however, only
accurate when the Q of the circuit is
considerably greater than the minimum
Q necessary for the match.

When a computer is being used to
make the mathematical calculation there
is no need for such approximations, and
in consequence this month’s program
can use an exact formula whose resultis
only limited by the internal accuracy of
the computer. We have therefore used
the formula:

Q - 2Q =V A==y

1-r

I ~

where r = % and Q, = =~ (pi section)

i i

»

The frequency response is calculated
by assuming that the network contains
ideal (ie loss-free) capacitors and
inductors and is terminated by pure
resistances. As the response is the same
forboth pi and T configurations, only one
table need be produced. By definition
the network cannot dissipate any power,
thus any losses occur due to power
supplied to the input port being
reflected. This loss is only zero at the
network design frequency (F).

The power loss in these networks
therefore bears a simple reiationship to
the voltage standing wave ratio (VSWR),
and both sets of figures are printed out.
These, however, should be interpreted
with caution, for the assumptions made
will not be borne out in practice,
especially at frequencies far removed
from F.

in accordance with our normal prac-
MATCHING NETWORKS

FREQUENCY = 28.5 MHZ
INPUT IMPEDANCE = 100 0OHMS
OUTPUT IMPEDANCE = 4 OHMS

FILTER Q = 4

HI1GH PASS
INPUT =
CENTRE =
OUTPUT =

Pl SECTIUN
7.97744E-02 UH
349.013 PF
2.23369E-02 UH

HIGH PASS T SECTION
INPUT = 55.8421 PF
CENTRE = .139605 UH
OUTPUT = 199.436 PF

RUN FROM FREQ/IMPEDANCE/Q/RESPONSE (F/I/Q/R)?
R
MATCHLING NETWORKS

MIN FREQUENCY AND STEP (MHZ)?
V] 2

FREQUENCY DB LOSS VEWR
V] INFINITE

2! -78.1278 INFINITE
4 -59.,9868 4.1943E+06
© -49.2795 338933
8 -41.5712 57553.8
10 -35.4623 14097.5
12 -30.3171 4307.48
14 =-25.7822 1514.49
16 -21.628 580.553
18 -17.6835 232.848
20 -13.8042 94,1027
22 ~9.86606 36.7772
24 -5.82943 13.2399
26 -2.08577 4.23031
28 ~-7.75676E-02 1.30697
30 ~.49989 1.98405
32 -1.79577 3.78467
34 -3.00187 5.81367
36 ~3.95609 7.82057
38 -4.69219 9.68313

RUN FROM FREQ/IMPEDANCE/Q/RESPONSE (F/I/Q/R)?

EXAMPLES

tice, we have included sample print-outs
both to demonstrate the capability of the
program and also to enable readers to
verify that the program is running
correctly on their machines.

The first example shows the coupling
circuit for a 28MHz transistor driver to an
output stage in which a high-pass circuit
was chosen in order to provide dc
isolation. It can be seen that a pi section
would be unsuitable due to the very low
inductances involved, even though this
configuration would permitdirectsupply
and bias connections. The frequency
MATCHING NETWORKS

FREQUENCY = 3.75 MHZ
INPUT IMPEDANCE = 7000 OHMS
OUTPUT IMPEDANCE = 50 ©HMS
Q= 4.5 IS TOO LOW ! MINIMUM Q = 5.,89491
ENTER FILTER Q?
7.5

MATCHING NETWORKS

FREQUENCY =
INPUT IMPEBANCE =
QUTPUT IMPEDANCE =
FILTER ¢ = 7.5

3.75 MHZ
7000 OHMS
50 OtMs

LOW DPASS
INPUT

CENTRE
OouTPUT

L osECTION

86,7835 PF
21.6436 UH
582.304 PF

nwonu

LOW PAS
InpuT

CEN'TRE
ouTtpuT

T SECTION

203.806 UH
61.8389 Pr
30.3742 UH

o nw

RUN FROM FREQ/IMPEDANCE/Q/RESPONSE (F/L1/Q/R)?

response table is included to verify the
infinite loss tests within the program.

The second example demonstrates the
minimum Q test in an 80 metre valve
transmitter output stage. Old-timers wili
notice that the pi section values
obtained approximate very closely to the
long-used rule of thumb that the tank
circuit capacity should be 1pF per metre
of wavelength! The alternative T section
values explain why the pi section is
universal in such applications.

The final example illustrates how the
T section is often the natural choice for
VHF transistor output stages. The
alternative pi section component values
seem reasonable at first glance, but in
practice the associated lead inductance
would swamp the specified capacities,
thus rendering the circuit useless.
MATCHING NETWORKS

FREQUENCY = 144 MHZ
INPUT IMPEDANCE = 25 OHMS
OUTPUT IMPEDANCE = 50 OHMS

FILTER Q = 8

LOW PASS Pl SECTION
INPUT = 292.01 PF
CENTRE = 9.90549E-03 UH
OQUTPUT = 207.662 PF

LOW PASS T SECTION

INPUT = .259577 UH
CENTRE = 7.9244 PF
QUTPUT = .365012 UH

RUN FROM FREQ/IMPEDANCE/Q/RESPONSE (F/L/Q/R)?

Break in 590
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L-C NETWORKS

The first features of the programme
are the functions FNA, FNB and FNC at
lines 40,50 and 60. FNA is used to convert
parallel impedances in the network to
physical values, ie pF or uH depending
on whether the filter is high or low-pass.
FNB converts series impedances to
physical values, and FNC is a mathemati-
cal expression used in the calculations.

Line 70 calls a subroutine at line 860 to
print the title. Lines 80 to 130 select high
or low-pass filter calculation and pre-
pare the program by reading the con-
stants atline 30 in the appropriate order.
Of these, the first three values are used
for converting impedance to capacity,
the next three from impedance to
inductance, and the last two are used in
the title.

By reading D$ twice in line 30, ‘HIGH' is
overwritten by <LOW’. The operational
frequency is entered and checked at
lines 140 to 160, whilst the input and
output impedances are entered and
checked at 170 to 190 and the required Q
is entered at 200/210. Lines 220 to 330 list
the problem on the screen and check
thatthe Q requested is acceptable. Ifthis
is too low, an error message is printed
and an alternative value requested.

The formula cannot handle the situa-
tion if R;,=R,., although the problem is
still soluble. In this case lines 340 to 350
bypass the genera! formula.

The pi and T section impedances are
calculated at 360 to 420. As mentioned
earlier, there is no difference between
high and low-pass filters except for the
phase shift, so, depending on compo-
nent type, the conversion to physical
values is achieved by using the appropri-
ate definition of FNA and FNB for both
high and low-pass variants.

Finally in this part of the program, lines
530 to 590 invite the user to re-run the
programusingdifferent parameters orto
continue to the next section.

The program will then calculate a table
indicating the loss and VSWR of the filter
at various selected frequencies. The
minimum frequency to be indicated and
the step are entered and validated at
lines 610to 630, and the column headings
are printed at 640/650. Lines 660/840 form
a loop which repeats twenty times in
calculating the table of frequency
response. Tests at lines 710, 780 and 800
avoid numerical problems with zero and
infinite loss cases.

After completion of the table, line 850
returns control to the user at line 540.

Experienced programmers will have
noticed that a superior method of
defining FNA(X) and FNB(X) would be to
use separate DEF statementsin lines 100
to 130. However, some Basic interpreters
(notably BBC Basic) do not handle run-
time function definitions in the con-
ventional way. The method shown was
chosen to produce a program with the
widest possible application rather than a
more elegant solution of less scope.

10
20
30
40
50
53V

REM FREQUENCY SELECTIVE MATCHING NETWORKS
REM J.M.HOWELL JUNE 1985

DATA 0.15915,1," PF",159150,-1," UH","HIGH", "LOW"

DEF FNA(X)=Gl*X"G2/F
DEF FNB(X)=HL*X"H2/F
DEF FNC(X)=1/(1+1/X/X)

70 GOSUB 860

80

90

100
110
120
130
140
150
150
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
020
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
825
830
840
850
860
870
880
890
900

PRINT “HIGH OR LOW PASS (H/L)?"
INPUT AS v
IF A$="L" THEN GOTO 130
READ G1,G2,B$,H1,H2,C$,D$
GOTO 140
READ Hl,H2,C$,Gl1,G2,B$,D$,D$
PRINT “"ENTER FREQUENCY (MHZ)?"
INPUT F
IF F<=0 THEN GOTO 140

PRINT "ENTER INPUT AND OUTPUT IMPEDANCES (OHMS)?"

INPUT R1,R2
IF R1<=0 OR R2<=0 THEN GOTO 170
PRINT "ENTER FILTER Q?"

INPUT

GOSUB 860

PRINT "FREQUENCY = “;F;" MHZ"

PRINT “"INPUT IMPEDANCE = “;Rl;" OHMS"
PRINT "OUTPUT IMPEDANCE = ";R2;" OHMS"
R=R2/R1

QMIN=SQR(ABS(R~1))/2

IF R<l THEN QMIN=SQR(1/R-1}/2

IF Q>QMIN THEN GOTO 330

PRINT "Q = ";Q;" IS TOO LOW ! MINIMUM Q =
PRINT

GOTO 200

PRINT "FILTER Q = ";Q

Ql=Q

IF R<>1 THEN Ql={2*Q-SQR(4*R*Q*Q-(1-R)"2))/(1-R)

Q2=2*Q-Q1

X1=R1/Q1l

X2=R2/Q2
X3=FNC(QL)*X1+FNC(Q2)*X2
X4=R1*Q2

X5=R2*Q1
X6=1/{(FNC(Q2)/X4+FNC(QL1)/X5)
PRINT

PRINT D$;" PASS PI SECTION"

PRINT "INPUT = ";FNA(Xl);C$
PRINT "CENTRE = ";FNB(X3);B$
PRINT "OUTPUT = ";FNA(X2);C$
PRINT

PRINT D$;" PASS T SECTION"
PRINT "INPUT = ";FNB(X4);BS$
PRINT "CENTRE = ";FNA(X6);C$
PRINT "OUTPUT = ";FNB(X5);B$

PRINT

PRINT "RUN FROM FREQ/IMPEDANCE/Q/RESPONSE (F/I/Q/R)?"

INPUT AS$

IF A$="F" THEN GOTO 140

IF A$="I" THEN GOTO 170

IF A$="Q" THEN GOTO 200

IF A$<>"R" THEN STOP

GOSUB 860

PRINT "MIN FREQUENCY AND STEP (MHZ)?"
INPUT F1,F2

IF F1<0 OR F2<=0 THEN GOTO 600

PRINT

PRINT "FREQUENCY";TAB(12);"DB LOSS";TAB(28);"VSWR"

FOR I=1 TO 20
F3=Fl+(I-1)*F2

PRINT ;F3;

K=F3/F

IF D$="LOW" THEN GOTO 730
IF K =0 THEN GOTO 825
K=1/K
IR=1/R2-X5/X6/R2*K"2
VR=IR*R1~-X4/X6*K"2+1
VI=(R1/X6+IR*X4+X5/R2)*K
PL=4*R1/R2/(VI*VI+VR*VR)
PRINT TAB(10):4.342*LOG(PL);
IF PL<.000001 THEN GOTO 830
P=0

IF PL<1 THEN P=SQR(1-PL)
PRINT TAB(25);(1+P)/(1-P)
GOTO 840

PRINT TAB(12);"INFINITE";
PRINT TAB(25)"INFINITE"
NEXT I

GOTO 530

CLS

PRINT

PRINT "MATCHING NETWORKS"
PRINT

RETURN
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Dr Roland Milker, a German chemist, has
devised a sfraightforward method of home
PCB production, which he outlines here

owadays a printed circuit board

(PCB) plays a key role in home-
constructed projects, especially since
the use of digital circuits has increased
tremendously. A well-known bottieneck
in making PCBs at home is the problem
of applying the etch resist. Either the
procedure requires a good amount of
patience (eg using a PCB pen) or it
doesn’'t work if you are inexperienced
(eg using photo resist).

Now a new special plastic film called
TEC 200 allows the production of PCBs in
an easy andreliable way. The film is shelf
stable and stands temperatures up to
160°C, and it is only necessary to avoid
contact with moisture.

Using TEC 200 the manufacture of
printed circuit boards is simplified to
three steps:

—-The desired circuit pattern is photo

copied onto the special film. Any
‘normal paper' copier using toner is
suitable.

—The circuit pattern on the film is
transferred with a hot roll calender or
with a hot iron onto the copper-clad
board. The copy material (the toner)
melts and forms a varnish-like, acid-
proof coating (the etch resist).

— After having removed the fiim, the
board is ready for etching. Any etching
agent can be used.

Details concerning this procedure will
be outlined in the following application
example.

1. PHOTOCOPYING

Photocopy the black circuit pattern
with aid of a dry photocopier onto the
TEC 200 film (A4 sheet). This film - it
doesn't matter what side - is put into the

paper magazine of the photocopier
instead of apaper sheet. Take care to get
a good contrast, but not so intensive that
the whole film is spoiled by the toner.

Run a paper copy first!

If the circuit pattern has not been
printed mirror reversed in the original
magazine, make a copy from the film
copy by laying this first copy upside down
on the photocopier. For this purpose the
TEC 200 film could be used many times,
by removing the pattern with an organic
solvent (or simply rubbing it off).

Any type of photocopier is suitable if it
copies on normai paper and applies the
toner by meiting onto the paper. The
special film withstands temperatures up
to 160°C without appreciable shrinkage,
therefore the pattern dimensions will not
be distorted, which could otherwise
make the insertion of |§_rger components
like integrated circuits difficult. The
outstanding quality of modern photo-
copiers contributes to a high repro-
ducibility of the pattern as well.

The final quality of the PCB naturally
depends upon the state of the photo-
copier being used. Old models might not
be suitable. At any rate, the photocopier
should have been subject to the neces-
sary maintenance (sufficient toner,
clean press rolls etc).

After having copied the pattern onto
the film, cut it out of the A4 sheet. If you
desire to make just onesmall board, stick
a piece of the film with a thin double-
sided pressure sensitive tape onto a
sheet of copy paper. This runs through
the copier transporting the film. Using
this trick it is possible to make many
PCBs out of one A4 sheet.

Put the film carrying the circuit pattern
(pattern side down) on the copper-clad
board. Transfer the pattern from the fiim
directly onto the board by pressing a hot
iron on the film, at a temperature of
approximately 130-145°C (the ‘cotton’
and ‘linen’ settings on a domestic iron).
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Important: prior to the heat transfer
process the copper surface must be
cleaned with an organic solvent (eg
acetone).

The transfer procedure requires a
certain ‘feel’: if the pressure is too weak
and does not last long enough, the
transfer of the toner pattern may not be
complete; if the pressure is too intense
thecircuit pattern lines will broaden out.

if you face any problems, try the
following method:

- Putthe copper-clad board on a heating
plate or on a hot iron turned upside
down and heat the board to 130-140°C.

—Put the film on the hot board and
transfer the circuit pattern with aid ofa
rubber roller being gently rolied to and
fro. Such a roller is available from
photographic or art and craft suppliers.
Using this technique even very fine

pattern lines will be perfectly trans-

ferred.

- After the transfer stage the film is

pulled off siowly and carefully, ieaving

thecircuit pattern adhering to the board.

The board is then ready for etching.
For professional PCB manufacturers

the use of ahotroll calender instead of a

hot iron is recommended.

If the laminating didn't work suc-
cessfully, the poor pattern can easily be

rinsed off from the board using an
organic solvent like acetone. The board
is then ready for a second try. Minor
coating deficiencies may be mended
with a waterproof writing pen (eg an
Edding 400) without any problem.

The layout having been transferred on
the board it is to some extent rubproof
and scratchproof. It is protected by the
adhering film cover, which should there-
fore be removed just before starting to
etch.

TEC 200 film is distributed in the UK
by Technibond Ltd, Lisle Road, High
Wycombe, Bucks HP13 5SH. Tel:
(0494) 448791

3. ETCHING OF THE BOARD

The board can be etched just after the
laminating procedure. The film is pulled
off and the board is dipped into the acid
bath. Depending on the acid strength the
etching process tasts only a few minutes.
There are norestrictions concerning the
etching agent or etching technigue
chosen. A mixture of 200ml hydrochloric
acid (35%), 50ml hydrogen peroxide
(30%) and 750m| water is recommended.

When the etching procedure is over,
the board is rinsed with water and the
toner material still sticking to the pattern
lines is washed off with acetone or a
similar organic solvent. Finally, spraying
with a soldering active finish to prevent
oxidation is recommended.
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TBA720A 2.45 | TDA2581 2.98
INTEGRATED CIRCUITS Tgﬁgo g:: 13:35&5 2.98 NEW BRANDED CATHODE RAY TUBES- Please allow additional £3 per tube for carriage
X 593 2.98 =
AN124 —2.80 | MC1351P 1.80 | STK437 7.98 | T8 i.65 | TDA2600 6.50 D14-173GR 55,00 | M19-103W 55,00 | M50-120GV 65.00
AN214Q  2.80 | mCi3s7 2.35 | STK49 7.98° Tsﬁ:}gés}ﬁ TDA2610 2,30 |A1865/20 85.00 | 14.181GH/98 65.00 | M23-110GH 88,00 | M50-120LC 85,00
AN239  2.80 | MC1358 1.58 | STK461 11.80 | teasoom 0.78 | TDA2s11a 1.8 |AWS 11 28.00 | 014-181GJ 55.00 | M23-112GM 85.00 | M61-120W 75.00
AN240P  2.80 | MC14518CP TAT061AP 130 | TBAg20Q 1.48 | TDA2640 3.80 |SMEBZZW 19.00 ' 014.181GM 83.00 | M23-112GV 55.00 45.00
AN26s 250 | 7.80 TA7108P 1.80 | Tpaso0 2,80 | TDA2ss0a2.78 |CMEB22GH 28.00 | D14.181GMS50 59.00 | M23-112GW 85.00 | SE4/D-P7 45.00
ANG612 215 | MC1495 3.00 | TA7I20P 1.88 | TRAg0 .65 | TDA26S0 2.48 |CME1428GH 48.00 | 014-182GH £0.00 | M23-112KA £5.00 |SE42BP31AL 88.00°
AN3G2L 280 | MC1496 1.28 | TA7129P 2.80 | TBASSO/2X TDA3310 2.98 |CMETa28W 39.00| D14.200BE 89,00 { M23.112LD 88.00 |SE428P31 85.00
AN7140  3.80 | mMC145106P TA7130P  1.80 2.35 | TDAsso0 2:80 | SMETSZOW 39.00| D14.200GA/50 85.00 | M24-120GM 59.00 | SEsipsi 8.00
AN7145  3.80 7.08 | TA7137P 1.00 | Teass0 1.49 | TDAssas 345 |SMEMICM 39.00 114.200GM 75.00 | M24-120LC 59.00 | Tg37 " 05.00
AN7145M 3.98 | MC1723 0.80 | TA7176AP 2.95 | TBAgooQ 1.49 | TDA3SS0 3.98 |CMEI&IW 39.00 | p14-210GH 75.00 | M24-120WAR 50.00 | Tousn 65.00
AN7ISO 298 | MC3357 278 | TA7193P 3.8 | TCA270 1.80 | TEAI009 1.38 [SME202GH 45.00 | 514.270GH/50 75.00 | M24-121GH 55.00 | 194814 €5.00
BAS21 335 | MCas0iL 2.50 | TA7203  2.08 | TGA270SQ UPCsseH 2.98 | SME2024W 48,00 | p14310w 110.00 | M28-12GH 55,00 | Va1s00C 55.00
CAI3526 1.78 | MU231B  1.75 | TA7204P 2.8 1.80 | UPCs75C2 CME2325W 48.00 | 14.320GH/82 8500 | M28-13LC 49.00 | Vsoosah 59.00
CA3086 0.48 | mL2328 2.80 TA7205AP 1.18 | TCA650 2.80 2.7 CME3128W 48,00 | $14-340GH/KM 45.00 | M28-13LG 49.00 |yso0ap 59.00
CA3123E 1.95 | MSM5807 8.78 | TA7222AP 1.80 | TCAs00 2.88 | UPC1025H CME3132GH 48,00 | D14-340KA 45.00 | M28-13GR 49.00 | veo016H ©5.00
CA3140T 1.18 | PLLo2A 878 | TA7227P 4.25 | TCas30S 1.95 .95 |CME3SSW 45,00 | D16-100GH 65.00 | M28-131GR 88.00 {veoo70P3t 59.00
ETT6016 2.80 | SAASQOA 3.80 | TA7310P 1.80 | TCA%00 2.30 | UPC1028H CRE1300 28.00 | 116.100GH/65 89.00 | M28-133GH 8500 |yeooTOM £9.00
HA1339A 2.98 | saat025 7.28 | TA7313AP 285 | TCasw0 1.68 1. Cvazg 89.00 | p16.100GH/67 65.00 | M31-101GH 85.00 |yeoaawa 59.00
HA1366W 2.78 | SAS560S 1.78 | TA7314P 2.95 | TDA440 2.20 | UPC1032H Svi50 38.00 | D16-100GH/79 89.00 | M31-182GR 88.00 | yepaCLA 89.00
HA1377  3.80 | SAS570S 1.78 | TA7137P 1.00 | TDA1001 1.98 1. CVis26 19.00 | D16.1p0GH97 85.00 | M31-182GV 83.00 |yveoss, 49.00
HA1156W 1.80 | SAS580 2.88 | TA7314P 2.95 | TDA1002A 1.95 | UPC1156H Cv2185 18.00 | pig.160GH 69,00 | M31-184W 85.00 | Voot 65.00
HA1551 295 | SA/SB/T/U TA7321P 228 | TDA1003A 3.96 I Cy2191 19.00 | poi.10GH 65,00 | M31-184GH 65.00 | veoasn 55,00
LA20  1.05 1.00 | TA7609P 3.98 | TDAIo0IAB.08 | UPCH1SEH evatsd 18.00 | pa7.36 35.00 | M31-184P31 65.00 | Vo84Bn3t 88100
LA4102  2.98 | SL901B 7.98 | TA7611AP 2.85 | TDA1006A 2.50 0.7 19 88.00 | pg736 55,00 [ M31-186W 89.00 | yeoeaGh 55.00
LA4140 295 | SL917B 6,85 | TAA3I0A 1.98 | TDA1010 248 | UPC1167C2 CYs320 88.00 | pG7s 58.00 | M31-190GH 85.00 | veoropat 49.00
LAd031P 4.95 | si1310  t.80 | TAA320A 198 | TDA103s 2.50 1. CVx389 88.00 | pGrao 45.00 | M31-190GR 85.00 | y7016A 65.00
LA4420 198 [ S(1327  1.10 | TAA350A 198 | TDA1037 188 | UPC1BIH DeloaH, 3830 | pram 85.00 | M31-190LA 85.00 | 7030 59,00
LA#430 2.80 | SU1327Q 1.10 | TAA570 1.98 | TDA1044 2.18 . 0-21 ¢ DH7.91 458,00 [ M31-191GV 58.00  7031GH 59.00
LA4400  4.18 | SN76003N 3.98 | TAAG661B 1.98 | TDA1170 1.98 | UPC1182H D10-210GH688 85.00 | pp75 385.00 | M31-220W 89.00 | y7031/67A 59.00
LA4422  2.80 | SN76013N 3.98 | TAA700 1.70 | TDA1190 2.18 .08 | Di0200H 35:08 | oPzs 35.00 | M31-270GY 85.00 | \7035A 49.00
LA4461  3.98 | SN76023N 3.98 | TBA120AS/B/- | TDA1270Q3.98 | UPC1185H M 8.00 | pN13.78 38.00 | M31-271P31 85.00 | \7037GR 45.00
LC7120  3.28 | SN76033N 3.95 1.00 | TDA1327 1.70 3.95 |D10/293Gv/%0 88.00 | £16.101GM 75.00 | M31-271GW 85.00 ' \a004GR 65.00
LC7130  3.60 | SN76110N 0.89 | TBA395 1.80 | TDA2002 1.5 | UPCti91vi.s0 |[D13-30GH 49.30 | F16.101LD 75.00 | M31-271W 85.00 vaoo:sGH 65.00
LC7131  8.80 | SN76115N 1,25 | TBA3% 0.78 | TDA2003 2.98 | UPC1350C D13-47GH/26 69.00 | F21-130GR 78.00 | M36-141W 75.00 80104 65.00
LC7137  8.80 | SN76131N 1.30 | TBA44ON 2.55 | vpazow t.es 2.98 | D1347GH 55,00 | F21-130LC 78.00 | M36-170LG 75.00 VCR1I9A 11.50
LM1011  3.18 | SN76226DN TBA480Q 1.25 TDA2020 2.95 UPC1353C D13-51G1/26 85,00 | F31-10GM 75.00 | M38-103GR 65.00 ,pp1 9'00
LM324N  0.45 .08 | TBA510  2.50 | TDA2030 2.80 2. D13-51GM/26 85.00 | F31-10GR 75.00 | M38-120W 85.00 5P 11.50
LM380NB 1.80 | SN76227N 1.08 | TBA510Q 2.50 | TpA2140 3.98 | UPC1365C D13-450GH/01 88.00 | F31-10LC 75.00 | M35-120WA 65.00 3ppy 1130
LM380N8 1.78 | SN76533N 1.88 | TBA520 1.10 | TDA2151 1.98 . D13-471GH/26 55.00 | F31-10LD 75.00 | M35-121GHR 65.00  4£p1 30.00
LM383T  2.88 | SN76544N 2.88 | TBA520Q 1.10 | TDA2160 2.80 | UPCR2002H D13-600GM 59.00 | F31-12LC 75.00 | m38-121LA 65.00  31,0BM 85.00
LM39ON  3.80 | SN76570N 1.00 | TBA530 1.10 | TDA21%0 3.98 1.95 | D13-610GH 59,00 | F31-12LD 75.00 | M38-122GW 65.00  3wp 18,50
M51513L 2.30 | SN76650N 1.18 TBA530Q 1.10 | TDA2521 3.28 | 555 0.38 | D13-611GH 59,00 | F31-13GR 78.00 | M38-140LA 85.00 | 5gp1 9.00
mg;ggh .12:3 SN76660N 0.90 | TBAS540 1.28 | TpA2522 1,98 | 556 0.80 | D13-611GM 89.00 | F31-13LD 78.00 | M38-142LA 65.00 | 551p 30.00
MBa7T12 200 | SIKO14  7.95 | TBAS40Q 1.35 | TDA2523 2.98 | 723 0.80 | D13-630GH §9.00 | F31-13LG 75.00 | m38-341P31 85.00 | SgHPIFF 30,00
MBT12 200 | STKOs 898 | TBASSOQ 198 | TDA2S24 .98 | 741 0.35 | D14-150GH 75.00 | F41-123LC 188.00 | M38-344P39 85.00 | s5np31 30,00
MC1307P 1.00 | STKO25 11.98 | TBASS0C 1.45 | TDA2530 1.98 | 747 0.80 | D14-150GM 75.00 | F4i-141LG 188.00 | Mag-120W 89.00 | 5cpy 10.00
MO1310P 198 | S1KB43  9.50 | TBAS60Q 1.48 | TDA2532 1.98 | 748 0.38 | D14-172GH/84 89.00 | F41-142LC 188.00 | M43-12LG/01 85.00 | oEp7/S 30.00
MOII0P 198 | STkor8 1195 | TBASTO  1.00 | TDA2540 1.98 | 7808 0.60 | D14-172GR 85.00 | M7-120W 19.00 | mas-120LC 85.00 | 15501 3150
. STKd15  7.98 | TBAG41A12 TDA2541 2.48 | 7805 0.65 | D14-172GV 85.00 | M14-100GM 45.00 | M44-120GR 85.00 | 13p 17.80
MC1270 098 | STKezs S8 | .50 | 1DAZ360 2.18 | 7812 0.68 | D14-173GH 55,00 | M14.100LC 45.00 | mso.12061 65.00 | 13owp4 ple=
_MCG1350P 098 STK435 7.98 | TBAGS1IR 2.30 TDA2571 2.88 | 7815 0.88 | D14:173GM S3.00 M17»151G¥R 175.00 | MS0-120GR 85.00 | 327/1085 89.00
SEMICONDUCTOR M1 STELY L - 88D/88B/89D/89L 15.00
, VIDEO SPARES  ,icoomrrrs o 3200
aavi2 028 | BCiez 010 | BD23s  0.40 | Be 023 IIP3C 042 . HEADS Akai VS 9300/9500/9800 . 0375 | 1844 48.00
AC126 ©0.46 | BC182LB 0.10 BD242  0.85 | gFy: i TIP33C 0.9 Suitable for Ferguson 3V00, 3vo1, Ferguson3vie 4.50 | 55451GM 78.00
AC127 020 | BC183 0.0 | ppas 078 51021 TiPaB 008 £29.50 3V06. 3V16, 3v22, 3V23, 3v24, 3vzg. UG HR3330/3600 4.50 | 9442E 1 80.00
AC128 028 | BCI8IL 000 | BDa7e ooz | CEYS2 025 TIPAIA 048 3V30, 3V31, 8903 and many JVC, Akai,  puc 033603660 £450  95447GM 75.00
AC128K 032 | BCI1BALB 0.00 | BD#10 0,68 | Dives Gag LIP41C 048 NordmengeNTEIStinkan] Panasonic NV 2000 37 [ 2544 75,00
AC141 028 | BC204 010 | BD43t  0.85 | bRy  oae LIpeC 047 4Hss Suitable for National P, P ic NV 3000 375 | 7709631 79:50
AC141K  0.34 | BC207B 0.13 BD437 075 | gRio olas TIP47 - 0.85 £32.95 NV333 340, 2000, 3000, 7000, 7200, 7500, Panasonic NV 7000 .. 50 | 'rape
AC142K 0.30 | BC208B 0.13 BD436 073 1 & TIP120  0.80 8170, 8400. 8600, 8610F, 8620, Panasonic NV 8600B/8610B/V011 Mono Head 1.80
AC176 022 | BC212  0.09 BDS20  0.88 g:‘oa 088 TIP125 0.88 Biaupunkt RTV 100E, 200, 202, 211, £3.75 § Auto Reverse
ACI76K 0.31 | BC212L 0.09 80538 0.88 BR%Q‘G“ 5 ?-7: TIP142 178 PS3B 222,322, RTX100. 200, 224. -?-;75 Stereo Head 2.08
AC187  0.28 | BC212LA 0.09 BD597  0.95 | pavas . 0.4% TIPiag 275 £39.50 Suttable for Sany C5, C6, C7, 8000, foato0
AC187K 028 | BC213  0.09 BD701  1.28 | BTi00A/020.88 ;::;S;S ::: 80BO Toshiba V5470, V8600, V8700. 375
:ggK 928 | BC2tL 008 | BD72 125 | Brios 149 Tiposs 0.88 % Video head cleaning tape (VHS ; M .00
ACtesk 037 | BCz2u 008 gg;% 090 | BTie 120 Tise 020 AutoWet/Dry) ... . £6.50 P4231BAM 19.00
AD143 082 | BC21aL 009 | BF11s o035 | chi® 315 Tviee2 1.50 y NEW # Video Head Aerosol Cleaner £0.85 29.00
AD14  0.70 | BC2378 0.09 BF119 0,88 2711%0 1.85  ZRF0112 18,50 * Video Copying lead and connec- ”
ADIS! 039 | BC238 000 | BFi2z  0.39 | Bl 199 Zniig) | 1830 tOrkitZV'. e £795 Foshiba V7540 26.00
AD162  0.39 | BC239 0.12 BF154  0.20 ' g - - 3
ADI612 090 | BC251A 042 | gF1 Buiz4 128 anw11 030 DIOD BASES WIREWOUND RESISTORS
AF106 080 | BO2:2A 045 | bries  oag | BUZB 125 oNmis 026
AF1ta 198 | BC258 0.28 y BUI26  1.60 2N290s  0.40 . 4Watt 2R4-10K 0.20
AFl21 060 | BG2seA 0.9 | briss ooy | BU2? 188 anisy o040 | pATI2 998 BYAioe0088  (NAR 208 7 iag] [[nanRaz22K 0.20
AF124  0.68 | BC284  ©0.30 < BU205  1.30 2N3054 0.89 0 8 B 7G .28 |11 Watt 1R5-15K 0.28
I BF177  0.38 | Bu0s 139 nas oss | BAMS 018 BY208-400022 IN23ER 298 7GSKTDO.25 |17 Watt 1R-15K 30
AF125 038 | BCa0  0.30 BFI78  0.28 | puxsa 182 ! B BA148  0.17 BY299-8000.22 IN23WE 2.98 8G .35 : &R
:Egg g.:: ggsm 0.30 | BF179  0.34 | Busxsp 188 gxgggg 8'!2 BAIS4 006 BYX10 0.20 IN4001  0.04 N 9.70
I 303 0.28 c - BAIS6  0.45 BYX36-150R IN403 O 9, d ZEN :
AF133  0.40 | BC3078 0.09 Si:g? g'.:: Sﬂiz"s 120 oNa7o4 0.2 | BAS7  0.30 020 IND: 0.08 IASKTD 0.49 Bzi’:? 'g? THERMISTORS
AFIS0 060 | BC327  0.10 | BFiez 029 | pui 139 2\705 020 | BAXI3 0.4 BYX38-600R iNs0os,  [0708| B 030 . WA 223
AF178 1.8 | BC328  ©0.10 BF183  ©0.20 33407 1.26  2N3708 012 | BAX16  0.08 0. IN4007  0.06 138 ‘S0 | 6v2 7v5 8v2 gvi 10v | VA1056S 0.23
AF239 042 | BC337 0410 | Brips  o.28 500  2.28  0N3708  0.12 | BBI0SB 0,30 BYX55-6000.30 IN4148  0.02 148 s00 | v 12V 13V 15y 16v | VAL 9.70
AUI06 4.50 | BCazs  0.09 BFIB5  0.28 BUS0BA 1.98  5N3733  9.80 | BT15S1  0.79 BYX71-6001.10 iN4448  0.10 2Pin CRT 18V 20V 22V 24V 27V VAT8650 °‘ﬁ
AU?  3.80 | BOMIA 043 | briey 928 BUs26 190 oNa773 278 | BY1 040 B2X61 045 NS 0.12 .98 | 30V 33V 36V agv 47v | VAI097
AUTIO 380 | BGt61 035 | Bries  oqa | BURT 233 aNwe 138 | BYir 041 Bzves 040 INsi2 014 | Nuvistor 2.98 51V 56V 68V 75V
A2 298 | Bo7s o020 | ories ol UY20 248 | 2Na280 3.80 | BY13 048 BZYS5C300.38 IN5403  0.12 ctal .38
BC107A 011 | BCs27 020 | prigs g BUY6IB 1.70 | 2N4d27 198 | BY164 045 CS4B  4.80 |INs«w06 043 | SK6I0 33.00
BCIO7B 0.41 | BGsaz 010 | Bries  oqs | MW 198 | anaw a8 | BYNE 120 CSiop 848 INewr 0481 ID . 530 BATTERIES
BC105 0.0 | BC548 010 | grigs 044 | VUEJO 040 | oNsose 042 | BYNS 083 044 008 NS 046 | ghinDu 0.1 BZY88 0.07 A
BC108A 0.1 | BC549A 010 | Brago 040 | MIEX0 Ns206 048 | U0 098 o 0.06 058 | 1EnDN 05 | Rovertiike
Boieel ‘aralll [oSat=g0riey || |22 40 | MIESD 048 | oNszs  0.60 0.35 OA9! i ITT923  0.18 | lapinOll 0.47 | 2VI3Y3V3aveaveavs batteries
BC103 0.10 | BCs5?  0.08 BFods :'ao MJE2955 2N5485 0.48 g;g g.:g 82332 g.;)g ITT2002  0.10 18PinDil 0.18 7v; g\‘;; gy]i %/3 ?\1/5 lﬁ‘“ £2.25 ea
g 8 . MPSA13 0.20 . 3 other prices on
Ecioe] o2 | eces glo BF257  0.28 | MPsaw 0.30 e 995 | BY28500.33 IN2IDR 298 Sackettar813 . | 2V oAy 1BV AV request
3 . 58 . Y z
BCTI4A 0.09 | BCRIOM0 0.30 | BrF2ss  0.28 | Murags <0 | 254715 0.60 =
SCliea 048 | Bovaa 160 | Brari  0.28 1398 | Jocee o080 LINE OUTPUT
8Cis 024 | BDWP 089 | Braw a3 | MAres 1780 | sscwip 0.9 FRANSEORMERS v ULTIPLIERS SPARES & AIDS
g 3 336 0.34 | MRF454 28.80 | 5301096 0.80 DECCA 100 .98 1ITTCVC20 6.35 HEAT SINK COMPOUND 1.00
BC125 028 | BD1 042 | BF3Y7  0.29 | MRF455 17.80 DECCA 1700MONO 9.95 ITTCVC30 6.35 FREEZE IT 0.95
BC139 020 | BD132 042 | BF38  0.32 | MRF475 2.98 3221 oo ::g DECCA 1730 8.95 PHILIPS G8 550 .96 SOLDAMOP 0,04
BC140 031 | BD133 040 | BFass  0.37 | MAF477 10.00 - DECCA 2230 8.25 RANK T20A 8.91 SWITCHCLEANER 0.88
BCla1 028 | BD135 0.30 | Br32 038 | oclew 1.8 | oc'!7? 118 | GeGioaw 8.95 THORN 3000/3500 7.57 WD40 1.28
gg;‘g :-:1 gg:gg‘ g-gg BF363 0.85 | oCz  1.80 ggg:g piso g:umg:g‘soo s 18.48 mg:xgggg Biag PUSH PUSH MAINS SWITCH
- : BF37 I . U 5010-601 I A . RANK, THORN
BC17A 042 | BDI% 030 | Brasd e | ooay 333 | 2sCims 080 | 2225016011 13.48 UNIVERSAL TRIPLER s.45 (e o
gglﬂa 0.12 | BD13g 0.32 BF422 0.32 | oca 078 | 25C1449 0.80 ITTCVC20 8.20 PYE IF GAIN MODULE 8,99
148A 009 | BD140 0.30 | Braz3  0.28 - 25C1678 1.28 | TTCVC30 8.28 ANODE CAP (27KV) 0.89
BC148B 0.09 | BD144  1.10 Q0 018 | osCi0s 145 | PHILIPSGS 850 REPLACEMENTIELECTROLYIIC
BCl9 009 | BDIOC o2e | BF4T  0.32 | 0G48 088 | o5ciss 268 | PHILIPSCs 8.99 DECERT oA, Fales
BC153 030 | BD1sa  oes | grit O 0G1  o8s | 25C193 o098 | PHILIPSGN 13.39 DECGA 801100 (400/350V) 200 CEECA U TIONIUNITS
B8C157 012 | BD160  1.80 BF‘;S; o':g 0C75 098 | 28C1e%7 o0.80 PYE725 10.95 DECCA 1700 (200-200-400-350V) 3.58 ITT%C‘:I%;;ui\éczoswm '1'”
BCi58 0.08 | BDI66 0.88 ¥ oCst 080 | 25C19%69 1.85 RBM T20A 12.40 GEC 2110(600/300V) 2.28 PHILIPSG 194
BC159 009 | BDizg o2 | 9597 028§ R O-ee | 25C2028 .48 | TANDBERGE S0 11.15 ITT CVC20 (220/400V) 1.80 LG 0le Ay 558
BCi61 028 | BD1e2 o070 | Srre 923 | pooh TG00 | 25Cae 198 | TELEFUNKENTHA 11.15 PHILIPS G8 (600/300V) 2.28 VARICAP TUNERS
BC1708 0.18 | BD201  0.83 22 | Rooton 143 | 25Co078 1.48 | THORN 1590 0.50 PRILIPS G9 (2200/63V) 1.19 ELC1043/05 MULLARD 63
BCI71 000 | BD202 o688 | SRel 028 d 25C2091 0.88 | THORNS000 9.20 PRILIPS G 11 (470/250V) 238 ECC1043/08 MULLAR i
BC171A 0.10 | BD203  0.78 BFR83  0.30 :gggg g.: 25C2098 2.98 P-«onwgooo 9.95 35) 06 MULLARD g,g:
BCris odo | eom o7 | Bl U7 | mew 2ap | RO LSS momiee T PorENTiouerERs
. 22 0. I
S olo | B 0 | STX 03| nowewam | e o3 | Twomciwomn e | seneniaro o
BC172C 0.10 | BD225 0.48 BFWG!  0.60 RCA16335 0.80 | 25C931D 0.98 STANDARD HORIZONTAL POTS 20MM ANTI SURGE FUSES
BC1738 0.0 | BC232 035 | prwes oes | o200 995 | 1Sp2s4 080 SOLDERING EQUIPMENT ol 100MA-B00MA 1Speach
BC174 009 | BD233 038 | poiol gag | SKESF 145 | 2S03sE 1.68 | 25WAntexiron 4.59 MIN HORIZONTALPOTS  0.12 1A-5AMP 12peach
BC174A 0,00 | BD23¢  0.38 BFXes  0.26 T“:?gc 0.40 | 3N211 2,08 | Weller Instant Heat Gun 11.30 CONVERGENCE PRE-SETS 0,30
BC177 048 | BD236 049 | goec g3z np§3 e g-:g ISKB8  0.85 | 240V Wweller Marsman a.74 SLIDERS LOG 0.48 o 2OMMIQUICKTBLOW Fuses .
g X p . p eac
BC178 0.15 BD237 0.40 BFX86 0.30 TIP3IC  0.85 Y2 Kito Solder 60/40 8.95 SUIDERLINEAR 0.48 200MA-5AMP Speach
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Ray Marston discusses FET principles, terminology and circuits
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Fig 1 Comparison of transistor and JFET symbols, notations and supply polarities

ield effect transistors are unipolar

devices, and offer a number of
important advantages over conventional
bipolar types. They have a near-infinite
input impedance, and thus offer near-
infinite values of currentand power gain.
Their operating speeds are notlimited by
charge-storage problems, and they can
thus out-perform most bipolars in terms
of cut-off frequency and switching
speeds. Finally, their operating currents
are inversely proportional to tempera-
ture, and the devices are thus immune to
thermal runaway problems.

Alarge number of differentbasic types
of field effect transistor (FET) are
available, and FET literature abounds
with terms such as ‘depletion type’,
‘enhancement type’, JFET, IGFET, MOS-
FET,and VFET, etc. In the present edition
of Data File we look at the basic
operating principles of the various FET
types, and show basic ways of using
them: we will take a more detailed look at
specific FET types in some future
editions of ‘The File'.

FET basics

A FET, like an ordinary transistor, is
essentially a three-terminal device. Its
terminais are known as the ‘source’, the
‘gate’, and the ‘drain’, and correspond
respectively to the emitter, base, and
collector of a conventional bipolar
transistor. FETs are available as ‘n-
channel’ or ‘p-channel’ versions, just as
normal transistors are available in either
npn or pnp versions, and Figure 1shows
the symbols and supply polarities of both
types of bipolar and compares them with
the two types of FET. Note that the
specific FET symbols shown actually
apply to a device known as a ‘junction-
gate field effect transistor’ or JFET,
which will be discussed shortly.

Figure 2illustrates the basic construc-
tion and operating principle of a simple
n-channel FET. The device consists
essentially of a bar or channel of n-type
semiconductor material with a drain
terminal at one end and a source
terminal at the other: a p-type control
electrode or gate surrounds (and is
joined to the surface of) the middle

section of the n-type bar, thus forming a
p-n semiconductor junction.

In normal use the drain terminal is
connected to a positive supply voltage,
and the gate terminal is biased at a
voltage that is negative to (or equal to)
the source voltage, thus reverse biasing
the internal p-n junction and accounting
for the very high input impedance of the
device. With zero gate bias applied a
current flows between the drain and
source via the n-type ‘channel’, the
current magnitude being limited only by
the characteristics of the n-type
material.

When a negative gate bias is applied to
the device, a region that is depleted of
charge current is formed within the
junction. This acts like an insulating or
high resistance region that effectively
reduces the width of the n-type conduc-
tion channel and thus reduces the
magnitude of the drain-to-source cur-
rent. As the gate bias is increased the
‘depletion’ region spreads deeper into
the n-type channel, until eventually, at
some ‘pinch-off' voltage value, the
depletion layer becomes so deep that
the n-channel conduction ceases com-
pletely.

Thus the basic FET of Figure 2 passes
maximum current when its gate bias is
zero, and its current is reduced or
‘depleted’ when the gate bias is
increased. Consequently the device is
known as a ‘depletion-type’ n-channel
FET. A p-channel version of the device
can be made by simply transposing the p
and n materials.

The JFET

Two distinct families of field effect
transistor are in general use. The first of
these is known as the ‘junction-gate’
type of FET, this term generally being
abbreviated to either JUGFET or (more
usually) JFET. The second family are
known as either ‘insulated-gate’ FETs or
metal oxide semiconductor FETs, and
these terms are generally abbreviated to
IGFET or MOSFET respectively.

Figure 3a shows the basic construc-
tion of an n-channel JFET, and Figure 3b
shows the conventional symbol of the

— O +V
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Gate \
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eLin u'
I_ ' #,”,, ‘
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Fig 2 Basic structure of a simple n-channel FET
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Fig 3 Construction (a) and symbol (b) of
an n-channel JFET
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Fig 4 Idealised transfer characteristics of
n-channel JFET
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Fig 5 An n-channel JFET can be used as a
voltage-controlled resistor

device. A p-channel JFET canbe made by
simply transposing the p and n materials
in Figure 3a, in which case the symbol
should be changed by reversing the
arrow in Figure 3b.

All JFETs operate in the ‘depletion’
mode, and work in exactly the same way
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5 An n-channel JFET can be
as a voltage-controlled switch

- . v
Fig 9 Basic n-channel common-source amp
JFET circuit
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Fig 10 Basic n-channel common-drain JFET
circuit

7 o

Fig 11 Basic n-channel common-gate JFET
circuit

as has already been explained for the
device illustrated in Figure 2. Figure 4
shows, in idealised form, the typicai
transfer characteristics of a low-power
n-channei JFET, and illustrates some
important characteristics of this type of
device. The most important characteris-

ﬂﬂﬂ*% = JIULN L

o b

Fig 7 An n-channel JFET can be used
as an electronic ‘chopper’

In V+

fa ¢

ov /Jh

ov

Fig 8 An n-channel JFET can be used as a
constant-current generator

tics of the JFET are as follows:

(1) When a JFET is connected to asupply
with the polarity shown in Figure 1(drain
+ve for an n-channel FET, —-ve for a
p-channel FET), adrain current (Ip) flows
in the device. The magnitude of |, can be
controlled via a gate-to-source bias
voltage, Vgs -

(2)lpis atamaximumwhen Vgg = 0,and is
reduced (to bring the device into alinear
operating region) by applying a reverse
bias to the gate (negative bias in an
n-channel device, positive bias in a p-
type). The magnitude of Vgg needed to
reduce lp to zerois called the ‘pinch-off’
voltage, Vp , and typically has a value
between 2 and 10V. The magnitude of Ip
when Vgs = 0 is denoted Ipss, and
typically has a value in the range 2 to
20mA.

(3) The gate-to-source junction of the
JFET has the characteristics of a silicon
diode. When reverse biased, gate leak-
age currents (lgss ) are only a couple of
nanoamps (1InA = 0.001zA) at room
temperature. Actual gate signal currents
are only a fraction of ananoamp, and the
inputimpedance to the gate is typicallya
thousand megohms at low frequencies.
The gate junction is effectively shunted
by a capacitance of a few pF, so input
impedance falls as frequency is
increased.

Avalanches

If the gate-to-source junction of the
JFET is forward biased it conducts like a
normal silicon diode, and if it is
excessively reverse biased itavalanches
like a Zener diode. In either case, the
JFET suffers no damage if the gate
currents are limited to a few mA.
(4) Referring to the n-channel JFET
transfer characteristics of Figure 4, note
that, for each value of Vgs , drain current
Ip rises linearly from zero as the drain-to-
source voltage (Vps ) is increased from
zero up to some value at which a ‘knee’
occurs on each curve, and that Iy then
remains virtually constant as Vpg is
increased beyond this knee value.

Thuswhen Vpsisbelowthe kneevalue,
the drain-to-source terminals of the
JFET act as a resistor with a value
dictated by Vgg, ie it can be used as a
voltage-variable resistor, as shown in
Figure 5. Typically, the drain-to-source
resistance, Rps, can be varied from a

or

o ov

couple of hundred ohms (at Vgs = 0) to
thousands of megohms (at Vgs = Vp ),
enabling the device to also be used as a
voltage-controlled switch (Figure 6) or
as an efficient ‘chopper’ (Figure 7) which
does not suffer from the offset voltage or
saturation voltage problems associated
with conventional bipolar versions of
such devices.

Above knee value

Returning to Figure 4, note that when

Vpsis above the knee value the ipvalueis
dictated primarily by the Vggvalue, andis
virtually independent of the Vg value, ie
the device functions as a voltage-
controlled current generator. Thus the
JFET can be used as a fixed-value
constant-current generator by either
tying the gate to the source, as in Figure
8a, or by applying a fixed negative bias to
the gate, as in Figure 8b. Alternatively it
can (when suitably biased) be used as a
voltage-to-current signal amplifier.
(5) The ‘gain’ of a FET is specified as
transconductance, g., , and signifies the
rate of change of drain current with gate
voltage, ie a g, of SmA/V signifies that a
variation of one volt' on the gate
produces a change of 5mA in Ip . Note
that the form I/V is the inverse of the
ohms formula, so measurements speci-
fied in this way are usually expressed in
‘mhos’. Usually, g,, is specified in FET
data sheets in terms of mmhos (mil-
limhos) or umhos (micromhos). Thusagm
of 5mA/V = 5mmho or 5000umho.

In most practical JFET applications,
the device is biased into its linear region
and used as a voltage-to-voltage conver-
ter or amplifier by wiring a suitable load
resistor in series with its drain-to-source
current. Looking at n-channel versions
of the JFET, the device can be used as a
common source amplifier (correspon-
ding to a bipolar npn common emitter
amplifier) by using the basic connec-
tions of Figure 9. Alternatively, the
common drain or ‘source follower
configuration can be obtained by using
the connections of Figure 10, or the
common gate (similar to common base)
configuration can be obtained by using
the basic configuration of Figure 11. In
practice, fairly accurate biasing techni-
ques must be used in these circuits (we
will discuss biasing techniques in next
month's Data File).
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Fig 12 Construction (a) and symbol (b) of an
n-channel depletion-mode MOSFET
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Fig 13 Construction (a) and symbol (b) of an
n-channel enhancement-mode MOSFET

The IGFET/MOSFET

The second (and by far the largest and
most important) family of FET devices is
that known under the general title of
IGFET or MOSFET. In these FETs, the
gate terminalisinsulated fromthe actual
semiconductor body by a very thin layer
of silicon dioxide, hence the title
‘insulated gate field effect transistor’, or
IGFET. Also, the devices generally use a
‘metal oxide silicon’ semiconductor
material in their construction, hence the
alternative name of MOSFET.

Figure 12shows the basic construc-
tion and the standard symbol of the
n-channel depletion-mode FET. The
device resembles the JFET, except that
its gate terminal is fully insulated from
the body of the FET (as indicated by the
Figure 12bsymbol), butitin fact operates
on a slightly different principle to the
JFET. It has a normally-open n-type
channel between drain and source, but
the width of the channel is controlled by
the electrostatic field of the gate bias.
The channel can be closed by applying
suitable negative bias, or can be
increased by applying positive bias.

In practice the FET substrate may be
externally available, making a 4-terminal
device, or it may be internally connected
to the source, making a 3-terminal
device.

The most important thing about the
IGFET/MOSFET isthatitis also available
as an enhancement-mode device, in
which its conduction channel is normally
closed but can be opened by applying
forward bias to the gate terminal. Figure
13 shows the basic construction and the

id {ma)

-l - —— -
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Fig 14 Typical transfer characteristics of the -
Figure 13 MOSFET
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Fig 15 Typical Vss/lp characteristics of the
Figure 13 MOSFET

symbol of the n-channeiversionofsuch a
device.

In the enhancement-mode device no
n-channel drain-to-source conduction
path exists through the p-type substrate,
so with zero gate bias there is no
conduction between drain and source:
this feature is indicated in the symbol of
Figure 13a by the gaps between source
and drain. To turn the device on
significant positive gate bias is needed,
and when this is of sufficient magnitude
it starts to convert the p-type substrate
material under the gate into an
n-channel, enabling conduction.

Figure 14 shows the typical transfer
characteristics of an n-channel
enhancement-mode  IGFET/MOSFET,
and Figure 15shows the Vgs /Ip curves of
the same device when powered from a 15
volt supply. Note that no significant Ip
current flows until the gate voltage
reaches a ‘threshold’ (V¢ ) value of a few
volts, but beyond this value the drain
current rises in a near-linear fashion.

Also note that the Figure 14 graph is
divided into two characteristic regions
as indicated by the dotted line, these
being the ‘triode’ region and the ‘satu-
rated’ region. In the triode region the
device acts like a voltage-controlled
resistor, while in the saturated region it
acts like a voltage-controlled constant-
current generator.,

The n-channe! IGFETs/MOSFETs of

" Figures 12 and 13 can be converted to

p-channel devices by simply transposing
their p and n materials, in which case
their symbols must be changed by
reversing the directions of the substrate
arrows.

The very high gate impedance of
IGFET/MOSFET devices makes them
very liable to damage from even low
power electrostatic discharges, and for
this reason they are often provided with
internal protection via integral diodes or
Zeners, as shown in the example of
Figure 16. Some |IGFETs/MOSFETs are
provided with two gate terminals, making
them suitable for use as RF mixers, etc.
Figure 17 shows the symbol of one such
device.

VFET devices

In a normal small-signal JFET or
IGFET/MOSFET, the main signal current
flows ‘horizontally’ (see Figures 3, 12and
13 ) through the conductive channel of
the device. This channel is structurally
very thin, and maximum allowable
operating currents are consequently
very restricted (typically to maximum
values in the range 2 to 40mA).

In recent years many manufacturers
have tried to produce viable high
power/high current versions of the FET,
and the most successful of these have
relied on the use of a ‘vertical' flow of
current through the conductive channel
of a device. One of the best known of
these devices is the 'VFET’, an enhance-
ment-mode power IGFET/MOSFET first
introduced by Siliconix in 1976.

Figure 18 shows the basic structure of
the original Siliconix VFET. Essentially it
has a 4-layer structure, with an n-type
source layer at the top, followed by a
p-type ‘body’ layer, an epitaxial n-type
layer, and (at the bottom) an n-type drain
layer. Note that a 'V' groove (hence the
‘VFET title) passes through the first two
layers and into the third layer of the
device and is electrostatically con-
nected (via an insulating silicon dioxide
film) to the gate terminal.

If the gate terminal is shorted to the
source and the drain is made positive to
the source, no drain-to-source current
will flow, because the diode formed by
the p and n materials will be reverse
biased. If, however, the gate is made
significantly positive to the source, the
resulting electrostatic field will convert
the area of p-type material adjacent to
the gate into n-type material, thus
creating a conduction channel in the
position shown in Figure 18and enabling
current to flow ‘vertically’ from the drain
to the source. As the gate becomes more
positive the channel width increases,
enabling the drain-to-source current to
increase as the drain-to-source resist-
ance decreases. This basic VFET can
thus pass high currents (typically up to 2
amps) without creating excessive cur-
rent density within its channel regions.

The original Siliconix VMOS design of
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Figure 18 was highly successful, but not
perfect. The sharp bottom of the
V-groove, for example, causes an exces-
sive electric field at this point and places
an unnecessary limit on the operating
voltage of the device. Subsequent to the
original introduction of VMOS, Intersil
introduced theirown version of the basic
technique with a U-shaped groove (plus
other modifications) that facilitated
greater device reliability and higher
maximum operating voltages. In 1980,
Siliconix added these and other mod-
ifications to their own VMOS devices,
resulting in further improvements in
performance.

Other power FETs

Several manufacturers have produced
viable power FETs withoutusingthe V or
U-groove technique, but still relying on
the vertical flow of current between
drain and source. Hitachi produce both
p-channel and n-channe! power MOS-
FETs with ratings up to 8A and 200V, but
these devices are suitabie foruseonlyin
audio and low-RF applications.

Supertex of California and Ferranti of
England produce a range of power
MOSFETS with the general title of
‘vertical DMOS’. These devices feature
high operating voltage (up to 650V), high
current rating (up to 16A), low ‘on’
resistance (down to 50 milliohms) and
very fast operating speed (up to 2GHz at
1A, 500MHz at 10A. Siemens of West
Germany use a modified version of
DMOS, known as SIPMOS, to produce a
range of n-channel devices with voltage
ratings as high as 1kV and with current
ratings as high as 30A.

The International Rectifier solution to
the power FET problem is to produce a
device which, in effect, houses a vast
array of paraliel-connected low power
vertical MOSFETSs or ‘cells’ which share
the total current equally between them
and thus act like a single power FET, as
indicated in Figure 19. These devices are
called HEXFETs after the hexagonal
structure of these ceils, which have a
density of about 100,000 per square
centimetre of semiconductor material.

In parallel-connected FETs (as in the

[
Fig 16 internally protected o .
n-channel depletion-mode ‘ l s s
MOSFET 'T MOSFET .
(Logic(?) :
—y in O———qg ———QO out L)
G
n ey 121000
MOSFET
< H
G1
Fig 17 Dual-gate n-channel .
depletion-mode MOSFET ’
G2

HEXFET) equal current sharing is
ensured by the positive temperature
coefficient of resistance of the silicon
conduction channel. Ifthe currentof one
FET becomes excessive, the resuitant
heating of its channel causes the
channel resistance to increase, thus
reducing the current flow and tending to
equalise it with the other parallel-
connected FETs. This feature tends to
make power FETs immune to thermal
runaway problems.

One of the most Important applications
of FET devices is in digital circuitry, and
many modern digital ICs are based on
FET technology. The best known range
of such devices use the technology
known as COSMOS or CMOS, andrelyon
the use of COmplementary-Symmetry
pairs of MOSFETs. Figure 20 shows the
basic principle of the CMOS device.

The basic CMOS device comprises a
p-type and n-type symmetrical com-
plementary pair of enhancement-mode
MOSFETs, wired in series with their
gates shorted together at the input and

Source

Fig 18 Basic structure of the VFET
power device

their drains tied together at the output,
as shown in Figure 20a.- The pair are
intended to handle logic 0 or logic 1
digital signals only, and Figures 20b and
20c respectively show the equivalent
circuits of the device under these
conditions.

When the input is at logic 0 the upper
(p-type) MOSFET is biased fully on and
thus acts like a closed switch, and the
lower (n-type) MOSFET is biased fully off
and acts like an open switch. The output
is thus effectively connected to the
positive supply line (logic 1) via a series
resistance of about 100 ohms. When the
input is at logic 1 the MOSFET states are
reversed, with Tr1 acting like an open
switch and Tr2 acting like a closed
switch, so the output is effectively
connected to ground (logic 0) via 100
ohms. Note that in both cases the entire
signal currentisfed to the load, and none
is shunted off by the CMOS circuitry: this
is one of the greatest features of CMOS

technology.
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Fig 20 (a) Basic CMOS circuit and its equivalent with (b). a logic 0 input and (c) a logic 1 input
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1(-:3200k
Dual-band

A new exciting set is the ICOM IC-3200E
FM Dual-band transceiver (144-430/440 MHz).

The 1C-3200E employs a function key for
low-priority operations to simplify the front panel,
LCD display is easy to read in bright places.
showing frequency. VFO A'B. memory channel
duplex mode and S/RF meter information.

Other features include a 10 channel
memory able to store operating frequencies,
Simplex or Duplex. A memory lock-out function
allows the memory scan to skip programmed
channels when not required The IC-3200E has
a built-in duplexer and can operate on one
antenna for both VHF and UHF. Options include:
1C-PS45 DC. power supply. HS-15 mobile mic,
SM6 and SM8 desk mics. SP-10 external speaker
and UT 23 speech synthesizer

. ‘l'h This new HF transceiver from [COM is compact enough to make mobile or portable use a
» e possibility. The IC-735 covers all Amateur frequencies from 1.8MHz to 30MHez including the three new
bands 10. 18 and 24MHz. Modes include SSB, CW, AM and FM, all circuits are solid-state and output is

(0mple'e approximately 100 watts.

- 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.
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 1C-735.

W Ak A oo G B o . -
"dmﬂwf"i’ P RY DY CCPIROUD TP = p ARV
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ICOM

.('01[ 3 l(" 0‘E
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.
Internal 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-amplifier 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.

(ontact usregarding
50MHz equipment for new issued bandl

NOVEMBER 1985
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ICOM

Authorised lcom dealers in the UK

Alyntronics. Newcastle. 0632-761002.

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

A RE Comms. Earlstown, Merseyside. 09252-29881

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
Hobbuytronics, 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

Ray Withers Comms. Warley. West Midlands. 021-421 8201
Scotcomms. Edinburgh. 031-657 2430

Tyrone Amateur Electronics, Co Tyrone, N. Ireland. 0662-2043
Reg Ward & Co Ltd.. SW. England. 0279-34918

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

Listed here are authorised dealers who can demonstrate
ICOM equipment all year round. This list covers most areas of the
U.K., but if you have difficulty finding a dealer near you, contact
Thanet Electronics and 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 programmable 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, intemal speaker and optional speech synthesizer.

Just ask for a leaflet and we'll be glad to send you one. 6
g
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ABROADBAND
HF AMPLIFIER

Want to give your receiver a little help?
How about an amp with a wide bandwidth
and high dynamic range?

E A Heal obliges . . .

he amplifier presented in this article

was developed for the front end of
an HF superheterodyne receiver. The
design possesses very good characteris-
tics, with a gain of 12dB between 100kHz
and 35MHz and auseful dynamic range of
over 100dB.

It should be borne in mind that at HF
there is little point in improving the
sensitivity of a receiver beyond that
limited by external noise. Thus the only
point in providing gain before a mixer in
a superheterodyne receiver for HF is to
overcome the relatively poor noise
performance of the first mixer, and to
overcome losses in the preceding band-
pass filters.

Bandpass filters at the signal fre-
quency are normaily employed to limit
the total spectral energy fed into the RF
amplifier (and mixer). The necessity for
such filters can be appreciated by

considering the number of high power
signals present in some portions of the
HF bands, for example the 7MHz (40
metre) band at night-time.

Although an amplifier may have a
linear range of 100dB, this is for one
signal in its passband. Several signals
within its linear region, all near the
maximum amplitude the stage can cope
with, severely depress the maximum
linear range.

The reason for this is that if just two
signals add within the passband then the
overall signal handling capability is
reduced by 3dB. Thus several strong
signals have a deleterious effect on the
linear signal handling capability.

Operation in the non-linear region of
the stage can produce intermodulation
products and unwanted responses which
inhibit the reception of the desired
signal.

Tr1

o/p J310

Fig 1 The amplifier circuit diagram
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Fig 3 Reactance versus frequency

Unfortunately there is a practical limit
to the linear range over which an
amplifier can be arranged to amplify. The
design presented in thisarticleisgoodin
this respect, and probably represents
the best level of performance obtainable
with readily available and reasonably
priced amplifying devices. Unbeknown
to the writer until recently, a similar
system is used in a current piece of
Yaesu equipment — but without transfor-
mer details.

Circuit description

The circuit diagram of the amplifier is
shown in Figure 1. Two FET transistors
are used in common-gate configuration.
The input and output transformers are
designed to have a wide bandwidth
characteristic and are the most critical
items in the amplifier.

These ferrite-loaded transformers are
relatively straightforward to design,
given sufficient design information.

The basic operation of these ‘broad-
band’ transformers may be understood
with the aid of Figure 2. This shows the
equivalent circuit of a loss-less transfor-
mer. The resistors, capacitors and
inductor represent the items that gener-
ate the losses and establish the low and
high frequency operational limits of the
device.

In this figure Lp and Rp represent the
inductance and losses in the magnetic
core of the transformer (the ferrite).
They are in parallel with the ideal
transformer, and so if the inductive
reactance Xp and the resistance Rp of
the core are reduced, the output of the
transformer is reduced. Xp and Rp are
(usually) smallest at low frequencies,
and are the elements that are responsi-
ble for the low frequency cut-off of the
device.

The elements Li and Cd represent the
|leakage inductance and winding capaci-
tance respectively. As the frequency is

COMPONENTS

I R1,2 22R
i C1,2 0.047uF
Vin Rp Lp Cd §“ Vout c3 0.1uF
C4 1.0uF tantalum
Tr1,2 J310 FETs
o— ; -0 T1,2 Fairite T73 core,
) 7 turns 38swg wire
. . L see text
Fig 2 Lumped equivalent circuit of a transformer ( )
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Impedance 0

10*
2873002402 -

10'4
2873002302

10°

10° 10° 10’ 10° 10’

(100kHz) (1M MKz) (10MHz}  (100MHz)
Frequency Hz

Fig 4 Impedance v frequency of Fairite balun
cores. The -2402 is used in this project

increased the reactance of Li increases
and the reactance of Cd decreases,
resulting in a reduction of output, ie X, =
27fl. and X, = 1/2#fC (see Figure 3).

In order to design a transformer the
values shown in Figure 2 need to be
known for a given ferrite core in order to
meet a certain bandwidth requirement.

To illustrate this point a graph of
impedance versus frequency for a
particular ferrite core manufactured by
Fairite Products Corporation (USA) is
shown in Figure 4. The impedance is
shown per turn on the ferrite former.
Figure 4a shows how the parameters of
the equivalent circuit vary with fre-
quency. For fullerinformation the reader
is encouraged to obtain data sheets from
Fairite (UK distributors, Apex Inductive
Devices, Alperton. Tetl: (01) 903 2944).

The simple approach

A simple way to look at transformer
operation is along the following lines: if
two wires are in close proximity (say
twisted together) then they exhibit
mutual coupling which increases with
frequency. However, at relatively low
frequencies the coupling will be low and
hence the output in a transformer
configuration will be small.

F\ZZ

HFamp

°]

12

10
Xp
Lo
R
'] £
Parailel Lo z
complex <
permeability Lo
components
101()
"09
10° 10° 10’ w® 10°

Frequency Hz

Fig 4a Variation of equivalent circuit para-
meters with frequency

The inductive value of the wires can be
increased by introducing a high per-
meability material, ie by winding the
wires around a piece of ferrite. Thus the
effective mutual coupling isincreased at
a relatively low frequency. Hence at low
frequencies the ferrite dominates the
coupling, whereas at high frequencies
the iength and proximity of the wires is
the most important parameter.

A well-known example of the use of
ferrite transformers is the ‘balun’, used
for feeding balanced antennae with
unbatanced feeders, eg a haif-wave
dipole fed via a balance to unbalance
transformer and coaxial cable.

The reason virtually all commercially
obtainable baluns do not cover 1.8-
30MHz but start at 3.5-30MHz is the
difficulty of reconciling the low and high
frequency requirements, particularly
with respect to the ferrite material if it is
to be used for transmission. Although
this article is too short to deal properly
with this area, it should suffice to say that
ferriteisa non-reciprocal substance and
therefore can exhibit non-linear charac-
teristics, especially when used in a
transmission mode. Non-linearities can
manifest themselves in several delete-
rious effects, such as heating of the

Above: Foil pattern, groundplane and component overlay for the amplifier
Below: Foil pattern, etc, for amp modified to incorporate dc bias balancing

I

=G
N o

;..

HFamplll
(-]

L HF ampll
[ )

ohms
Fig 5 Transformer details. Identify A-B, C-D, E-F
with coloured sleeving

ferrite, unwanted signal
poor VSWR, etc.

Practical design details for the trans-
formers developed for the amplifier are
given in Figure 5.

The input and the output of the
amplifier can be matched to a wide range
of impedances by varying the turns ratio
of the input transformer. The given turns
match 50 ohms reasonably well.

generation,

Construction

Since the gain is kept deliberately low
at around 10-12dB (corresponding to a
voltage gain of 10 and 15.8 respectively)
the amplifier is quite stable. In addition
the ferrite transformers specified
ensure that their stray fields are very
small, and no screening between input
and output circuits has been found
necessary.

% =solder to earth plane

%= solder ta earth plane
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HF AMPLIFIER

Tl

Fig 6 Modified circuit for equalising dc conditions for each FET

It is essential that the transformer
windings are in the correct phase. Using
the wire suggested the only way of
reliably ascertaining that the correct
winding is connected to the right end of
another winding is with a continuity
checker.

The seven turn dual winding in con-
junction with the single turn coupling
winding should be carefully wound.

i

Using a hand-drill grip three lengths of
wire in a drill chuck. Secure the other
ends together and clamp them with a G-
clamponto the workbench. Twist the drill
until the wires have about 8 turns per
inch. This will ensure sufficient coupling
for high frequency operation.

Carefully unwind one of the wires to
leave about 1.5cm. Cut this wire leaving
about 2cm to make connection to the

R L S

amplifier printed circuit board. Now,
starting with the three wire end wind
7 turns onto the ferrite core. Both
transformers should be wound this way.
It will be found difficult to get the final
turn onto the former; care must be taken
not to strip the enamel off the wire
because the ferrite material has alow dc
resistance and hence may short out the
turns.

The circuit will work best when the two
junction field effect transistors are
carefully matched in terms of their dc
characteristics. However, in the pro-
totype the advantages which this may
yield have not been investigated. The
spread in values of typical J310 FETs
seems to be acceptably small. Provided
the drive from the transformer is bal-
anced and the FETs are balanced,
intermodulation distortion performance
will be optimised. Any imbalance will not
materially affect results, except at the
limits of performance. However, if opti-
mum results are required then the
modification shown in Figure 6 will allow
the dc conditions for each FET to be
equalised.

Care should be taken to ensure that
the double-sided board is provided with
clearance holes for the components but
not for earthing points.

Hi~TEL WORLOWILE

Specialist Communications Distributors
VARE YOU PAYING TOO MUCH?

If your looking for ahand
held chances are you will

want to be sure thatyou are
buying quality. For long

reliable service, you will
probably have doubts about

‘cheapy’s’ and rightly so. But the

regular makes are so

expensive. WELL AT LAST there is
a high quility alternative. THE
KENPRO KT2000EE/KT400 EE
Kenpro’s uncompromising

quality is already well known
inthe UK, and now we are the
appointed distributors for

Kenpro transceivers with full
service back up reinforced by
direct contact with the

factory so if you do not want
torisk quality Kenpro has the answer

and for a limited
period only itis on offer fora

SAE FOR FREE BROCHURE, INSTANT FINANCE AVAILABLE

LOMBARD
TRICITY

VISA

= EN

KT 200 EE VHF TRCVR
KT 400 EE UHF TRCVR

©),

KENPRO

special introduction price
and with FREE CHARGER. Price +

P+P and Ins

£169-£5
£189-£5

Standard accessories NICAD
pack, flexible ant, ear phone,
hand strap, belt suspender
frequency range 140-150MKz/430-
440MKz

Full UK specification, tone/
repeater shift etc. optional
accessories

KT SM1SPEAKERMIC
KT BMC MOBILE CHARGER LEAD

TRADE ENQUIRIES
WELCOME

HI-TEC WORLD WIDE, 584 HAGLEY ROAD WEST, OLDBURY WARLEY, B68 0BS TELEPHONE 021-421-6001
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CIRKWIK
SCHEMATIC DRAWING ON THE BBC MICRO

A lightpen driven CAD package orientated to the pro- * Lightpen driven
duction of schematic drawings, such as circuit diagrams, * Virtual screen 8 x the BBC's mode 4. _ 4
flow charts, pipework diogroms fluid logic diagrams and *  Uses standard dot matrix printer in dual-density graphics niode to
EnTisimilar protessi and ro ; licati produce excellent quality diagrams.
b4 protessional and engineenng applicarons. *  Automatic parts list generation.

o, . 5, 3 *  Up to 640 different symbols may be in use in any one diagram.
SRR ¢ * Total symbol library unlimited in size.

» "‘_v e *  Create your own symbols with the lightpen on a highly imagnified

. \,\y\m P ¥ scale. (DR oy =
EAC o S *  Many electronic symbols already

¥, B % f' included in package.

.\EL
f N
OCTREY

CIRKWIK Program

r
Available on disc only
Datapeq £19.95inc. VAT & p/p
Datapen Lighfpen
£25.00 inc. VAT & p/p
S.A.E. for details of lightoen, CIRKWIK and other programs.

DATAPEN MICROTECHNOLOGY LTD. Dept. Rew: Kingsclere Road, Overfon Hants RG25 3JB Telephone: (0256) 770488

<

MICROBOX Il tHe 6809 siNGLE BOARD COMPUTER THAT YOU BUILD YOURSELF

VIDEO  KEYBOARD  PRINTER SERIAL PORT SERIAL PORT
OUTPUTS PORT PORT

POWERFUL 68BO9E 8/16 BIT

SYSTEM EXPANSION BUS B MICROPROCESSOR

BATTERY BACKED REAL-TIME

CLOCK/CALENDAR \ '

B SYSTEM SUPPORT MONITOR
| (BKBYTES) containing:
DISC AND INPUT/OUTPUT DRIVERS

GRAPHIC PRIMATIVES
128KBYTES SHARED MEMORY i ,’:;g”g%koéms
RAMDISC "FLEX"
eI CENIDIEE FLEX” BOOT AND CONFIGURE
ACTS LIKE A STANDARD 6OKBYTES USER MEMORY
FLEX' DISC

ALPHANUMERIC DISPLAY FLOPPY DISC INTERFACE
108 x 24 CHARACTER %_— SUPPORTS SINGLE OR DUAL,
FORMAT. 40/80 TRACK, SINGLE OR
USER DEFINABLE DOUBLE DENSITY DISC DRIVES
CHARACTERS.
STANDARD VDU
CONTROL FUNCTIONS

-EPROM DISC (AND PROGRAMMER)
HIGH SPEED READ ONLY SILICON DISC
ACTS LIKE A STANDARD ‘FLEX' DISC
PROVIDES 'INSTANT SOFTWARE

EXTREMELY FAST, VERY HIGH RESOLUTION GRAPHICS
768 x 576 MONOCHROME DISPLAY
HARDWARE VECTOR GENERATION BY ADVANCED NEC7220

DEVICE. LINE, POINT, ARC, PATTERN, TEXT, AREA FILL ETC. ; ARE PCB s AND DOCUMENTAT|ON
*NOTE: MICROBOX 1l WILL BOOT ‘FLEX’ FROM + SYSTEM SUPPORT MONlTOR
AESIERERCRISIOIEN DS + SYSTEM UTILITIES DISC — £95.00

Micro Concets| EN o FLEX + EDITOR + ASSEMBLER £75.00

2 ST STEPHENS RD ¢ CHELTENHAM ¢ GLOUCESTERSHIRE GL51 5AA
Telephone: Cheltenham (0242) 510525
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The Archer 780 &D

The SDS ARCHER — The Z80 based single board

computer chosen by professionals and OEM

users.

* 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

* Bus expansion connector

* CMOS battery back-up
* Counter-timer chip
* 4 MHz. Z80A

OPTIONS:

* 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 »

Sherwood Datadysicms [id

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

* DISC INTERFACE card

* NEW x
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A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 + var

contains

Control Unit

Enclosure & mechanical fixings
Key Switch & 2 keys

LED's

§% " Homn Speaker

4 high quality surface mounting Magnetic Switches MS 1025

With only a few hours of your time it is possible to assemble and install an
effective security system to protect your family and property, at the amazingly
low cost of £39.95-V.AT No compromises have been made and no corners
have been cut. The outstanding value resuilts from volume production and
direct supply. Assembly s straightforward with the detaled instructions
provided When instalied you can enoy the peace of mind that resutts from a
secure home. Should you wishto increase the level of security, the system may
be extended at any time with additional magnetic switches, pressure pads or
ultrasonic sensors. Don't wait untit it's too late - order today

Qsder Code CS 1370,

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT

This system contains, in addition to the CS 137Q. an ultrasonic detector type
US 5063 +1ts enclosure. an additional horn speaker and a turther 2 magnetic
switches. This system represents outstanding value for money for the high
level of secunity provided

Order Code. CS 1480

Price £19.95+VAT

The heart of any alarm system is the control

unit The CA 1250 offers every possible feature

thats likely to be required when constructing a

system whether a highly sophisticated

nstallaton or simply controling a single

magnetc switch on the front door.

*Bult-n electronic siren drives 2 loud
speakers

+Provides exit and entrance delays together
with fixed alarm time

+Battery back up with trickie charge facility

* Qperates with magnetic switches, pressure
pads, uitrasonic or | R. units

« Anti-tamper and panic faciity

* Stabshised output voitage

* 2 operating modes full alarm-anti tamper
and panic facility

* Screw connections for ease of installation

«Separate relay contacts for external ioads

* Test loop faciity

TIMER SWITCH & POWER SUPPLY MODULE
DP 3570 Price £13.95 + VAT

The DP 3570 consists of an adjustable imer switch and stabilised 12V power
supply for useina wide range of applications including se curity, lighting control
and automatic switching

The timer section of the module provides switching of 10ads up ta 3A for pre
setumes, the duration of which may be set by the user to between 10 secs and
5 mins The tmed period may be tnggered by the opening of a loop or the
closing of external contacts. with the tmed perod commencing
instantaneously or delayed to provide a form of entrance delay

The power supply section of the module provides a 12V output of up to 250mA
which is sufficient far most applications. The module operates from either
240V a/c supply or a 12V battery for which trickle charge facilities are included
Connections 10 the module are by means of screw terminal connectors withne
soldening needed

For mounting the unit an attractive moulded
enclosure 1s avaiable,

ME 357 only £2.85 + VAT

pree

S
A>

INFRA-RED SYSTEM IR 1470 only £25.61+VAT.

Conssting of separate transmitter and receiver both of which are housed in
atrractive moulded cases. the system provides an invisible modulated beam
over distances of up to 50ft operatng a refay when the beam is broken.
intended for use n security systems, but atso ideal for photographic and
measurement applications Size 80 x 50 x 35mm

SELF-CONTAINED ULTRASONIC
ALARM UNIT CK 5063 only £37.00 + VAL

Requires no wstallaton. Easily assembled using our
orofessionally built and tested modules
+Adjustable range up to 25ft
*Builtn entrance and exit delay
*Budt-in tmed alarm
*Key operated switch - Off, Test and Operate
*Provision for an extension speaker
*Fuily self-contained
*Uses US 5063, PSL 1865 Key Switch 3901

I Speaker 3515
Now you can assemble a really effective intruder alarm at this low price using
wied and tested Riscomp modules. Supplied with full instructions, the kit
contains everything necessary to provide an effective warning system for your
house of flat. With a buit-in LED indicator and test position the unit s gasily set-
up requiring no snstallation. It may simply be placed on a cupboard or desk.
Movement within its range will then cause the bult4n siren to produce a
penetrating 90dbs of sound or even 110dbs with an additional speaker All
parts included and supphea with full instructions for ease of assembly Size
200 x 180 x 70mm. Order as CK 5063.

Dept REW 32
RISCOMP 5o Sieer
LI ED Princes Risborough,

Bucks HP17 QAT
Princes Rishorough (084 44) 6326

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

HARDWARE KIT
HW 1250

only
£9.50
+ VAT

This attractive case is designed to house the
control unit CA 1250, together with the
apprapnate LED indicators and key switch
Supplied with the necessary mounting pitlars
and punched front panel, the unit 1s given a
professional appearance by an adhesive silk

screened label Size 200 x 180 x 700m

SIREN & POWER
SUPPLY
MODULE

PSL 1865

only
£9.95 + VAT,

A complete siren and power supply module
which 15 capable of providing sound levels of
110dbs at 2 metres when used with a horn
speaker in addition. the unit provides a
stablised 12V output up 10 1
switching resay is alsa included so that the unit
may be used in conjunction with the US 5063
10 form a complete alarm.

ULTRASONIC MODULE
ENCLOSURE

only
£2.95 .
+ VAL

DETECTO
US 5063

only

+3levels of discrmination against faise alarms
£13.95 + VAT «Crystal controt for greater stabrity

s Adjustable range up to 25ft

#Built-in delays *12V operation

This advanced module uses digital signal processing to provide the
highest level of sensitivity whilst discnminating against potentiat fatse
alarm conditions.

RISCOMP
THE SECURITY
SPECIALISTS!

Suitable metal enclosure for housing an
indivdual ultrasonic module type US 5063 or
US 4012 Supplied with the necessary
mounting pillars and screws etc. For US 5063
order SC 5063. tor US 4012 order SC 4012

FULL
RANGE OF
ACCESSORIES
STOCKED
SEND SAE FOR
DETAILS

Add 15% VAT to all prices

Add 75p posi and packing to all orders
Units on demonstration

Shop hours 9.00 to 5.30pm

Closed Wednesday

900t0100p m
1) enquiries
phane or post

Ord
using
your credit card.
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ven for the experienced DXer the

Atlantic Ocean canformaformidable
barrier, yet for most UK-based DXers the
first taste of really long distance recep-
tion will be astation inthe Americas. Itis
often the case that many sieepless
nights and much perseverance are
needed to hear your first transatlantic
station, but having surmounted this
hurdle you'll wonder why it's been
impossible to hear these stations before!
Now to make things alittle bit easier here
are some suggestions.

The vast majority of stations in North
and South America use frequencies that
are a multiple of 10kHz, whereas Euro-
pean stations are separated by 9kHz.
This means that the two frequency plans
are not coincident and that there are
certain ‘window’ frequencies where 4 or
5kHz separation exists between the
European and the American channels.
The table lists these window channels
and the stations that are most likely to be
heard on them.

Don't forget that you are likely to

encounter a range of languages:
kHz Most regular station
580 CJFX Antigonish
590 VOCM St Johns
670 CHYQ Musgravetown
680 CIYQ Grand Falls
760 (WJR) Detroit
770 WABC New York
850 WHDH Boston
860 CBH Halifax
940 CBM Montreal
or R Jornal Rio de Janeiro
950 CHER Sydney
1030 WBZ Boston
1040 R Capital Sao Paulo
1120 (KMOX) St Louis
1130 WNEW New York
1210 WCAU Philadelphia
1220 R Globo Rio de Janeiro
or CKCW Moncton
1300 (CBAF) Moncton
1310 (WLOB) Portland
1390 WCSC Charlston
1400 {(CJFP) Riviera du Loup
1480 (CHRD) Drummondville
1490 (CHYM) Kitchener
1570 CKLM Laval
1580 CBJ Chicoutimi
{stations in brackets are less likely to be heard)

obviously English is the principle lan-
guage of North America and much of the
Caribbean, but there are French stations
in Canada and the Caribbean and a few
stations in the USA use Spanish or
Hebrew. In Latin America the main
language is Spanish, but you will hear
Portuguese from Brazil, Dutch from
Surinam and some English from Guyana.

Additionally there are a number of
stations that are almost regular DX
signals here in Europe. Examples are
CJYQ on 930kHz (St Johns, Newfound-
land), WHN on 1050kHz (New York) and
R Globo on 1220kHz (Rio de Janeiro,
Brazil). The best time to listen for these
stations is after midnight GMT, aithough
from Septemberto April they are likely to
be heard much earlier if conditions are
favourable.

To aid identification, look for a Top 40
pop music format with news on the half
hourto find CJYQ (it oftenidentifiesas Q
Radio), a country and western music and
sport format for WHN and a mixture of
phone-ins, sports, news and music (all in
Portuguese) to find R Globo.

Most American stations regularly use
either a callsign (Canada and USA) or a
name/logo (Latin America and the Carib-
bean), so identifying a station is usually
not too difficult provided reception is
good enough. Incidentally, it is occa-
sionally possible under very good
propagation conditions to hear trans

atlantic stations on
transistor radio!

Whilst many DXers enthusiastically
chase rare transatlantic DX, they often
overlook the DX in their backyard:
although many local radio stations can
be very difficult or even impossible to
log, they are often regarded as not being
real DX on account of their close
proximity. However, they can present
quite a challenge to the listener and a
good target for the newcomer.

just a portable

Local radio

Over the lasttwo decades localradioin
the UK has developed from the offshore
pirates of the sixties to the extensive
network of BBC and IBA stations in
existence now, and further expansion is
likely in 1986 when a selection of
officially licensed community radio sta-
tions are due to come on the air.
Presently there are in excess of 120 local
radio transmitters in operation in the UK
alone, and depending upon your location
and radio equipment, reception of more
than 60 should be possible.

Often the best time to listen for these
stations is during the day, when you will
hear the weak ground wave signals. At
night European sky wave signals tend to
dominate. Although it is easy to start
listening with a simple portable radio
(which can in fact produce very good
results, because the directional ferrite
rod aerial will often be able to separate
two co-channel stations), it is desirable
to use a large tuned loop aerial with a
communications receiver in order to
capture those really weak signals.

You can look forward to finding local
stations from most parts of the UK,
including, for example, the Channel Isles
and the Isle of Man, and most stations
will verify accurate reception reports
with their own QSL cards or letters. For
detailed information on local radio in the
UK and Ireland | can recommend alisting
produced by the Medium Wave Circle
(Reprint No 2), available for £1.00 from
Harold Emblem, 55 Halsall Road, Birk-
dale, Southport.

Finally, doletme know what you hear in
the way of local radio DX as well as, of
course, the traditional DX.

DX FILE

This month's DX file centres on a log
sent in by Graham Powell of Pontypridd
in Wales, who with a Trio R2000 receiver

WINS New York 1010kHz
WHN New York 1050kHz
WBAL Baltimore 1090kHz
WNEW New York 1130kHz
WCAU Philadelphia 1210kHz
WTOP Washington 1500kHz
WMRE Boston 1510kHzF
WQXR New York 1560kHz
Canada provided:
VOCM S8t Johns 590kHz

Graham logged all these stations
between 0100 and 0400 GMT, and it just

plus a 2C metre long wire aerial has heard
some good summertime DX. From the
USA comes:

CKYQ Grand Bank 610kHz
CHYQ Musgravetown 670kHz
CJYQ St Johns 930kHz
CHER Sydney 950kHz
CKCW Moncton 1220kHz
From Brazil:
R Jornal do Brasil 940kHz
R Capital Sao Paulo 1040kHz
R Globo Sao Paulo 1100kHz
R Globo Rio de Janeiro 1220kHz

goes to show that even in mid-summer
good DX is possible.
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REG WARD & CO LTD
1 Western Parade
Axminster Devon EX13 S5NY

Auv-oa’-un
(Y

South Wests
Largest Amateur
Radio Dealer

APPROVED

TRIO

DEALER

Official Agents Yaesu, Trio, icom, FDK
:Complete range stocked:
YAESU :Full demonstration facilities:
:Mail/Phone orders on all items:
:Barclaycard, Access, Instant Credit:

Ancillary equipment: Adonis, AKD, AOR, Benchor, BNOS, Datong, Diawa, Drae,
Hansen, Hinound, JIL, Kempro, Microwave Modules, Mutek, SEM, Snare, TAU
Tolcyo Hypower, Tono, Toyo, Welz, Wood & Douglas

Aerials by: G Whip, Hygain, Jaybean, Mini Products, Rexco, TET, Tonna
D ICOM TAU Tuner SPC 3000 Fa(
Cables, piugs, sockets, insulators, etc.

Opening hours: Tues-Sat 9.-5.30 (lunch 1-2)Closed Mondays
Tel: Axminster (0297) 34918

New complete range Wood & Douglas Kits

| o f Edwardschild L imited
ELECTRONICS SERVICES

Design and development

* PCB design and layout

* Conventional PCB prototyping
* Graphics

* Manufacturing

28 Shenfield Crescent, Shenfield, Essex CM15 8BN

Enquiries ® (0277) 216433

The Trade Mark set out below was
assigned on 16 May 1984 by British
Telecommunications of 2-12 Gresham
Street, London EC2V 7EG to Ferranti Plc
of Bridge House, Park Road, Gatley,
Cheadle, Cheshire SK8 4HZ,

WITHOUT THE GOODWILL OF THE
BUSINESS IN WHICH IT WAS THEN IN USE

Goods in respect of
Registration which the mark is
No Mark used and is assigned
1156419 Vixen Electrical and electronic

installations, apparatus and
instruments; monitoring
(none being medical),
radio, radio-telephone,
television, sound
recording, sound
reproducing,
telecommunications,
signalling and checking
(supervision) apparatus
and instruments; optical
apparatus and instruments
forusein
telecommunications;
testing (not for in vivo use)
and teaching apparatus and
instruments; computers,
computer programmes
recorded on magnetic
tapes; magnetic discs and
on punched cards; parts
and fittings included in
Class 9 for all the aforesaid
goods

The old 1975 edition of the Post Office

being published this August.

Handbook for Radio Operators published by HMSO will soon
be unavailable . . . a new, revised edition of the Handbook is

: The Promotion Manager
Lloyd's of London Press Ltd
Sheepen Place. Colchester
Essex CO3 3LP, England
Te! (0206) 69222

L
PU_bI'Shed by ond s of London RFCSS for Piease complete today and return to
British Telecom International Maritime and | Thep "
{ i e e Promotion Manager
Aeronautical Services, the new edition | Lioyd's of London Press Lid
replaces the Post Office Handbook for | Sheepen Place
Radio Operators (1975) and has been %lc(rbezség;és;g CO33LP, England [ Please invoice me
revised to include the ITU Radio Regulations | G (LLOYDS G}
which became effective in January 1985 as | [ ——— eomiEsiol (3  enclose a cheque for
well as other latest International and National | Handbook for Radio bp;;;.o,s ] Please charge my credit card number
Regulattons. £9.95/$20.00 '
Subjects covered include operating | - NN NN
' procedures, terrestrial and satellite service | Neme (delete as applicable)
* information, charges and accounting and ] Tite ' '
L 1alon, ; cor. YRD
| certification of operating personnel. I Company ZEEN E o) L—-—!
I New features include: I Acoress Expiry Date
| ® Comprehensive details of the Maritime | T T Y
2 Satellite Service address you give us is the same as thal with which
: G d h fVHF t ‘ T h you are registered with the credit card company
. ul anc.e ont e use O a .sea elephone All orders must be made in writing except those from
' A Full details of the Standard Marine I credit card customers who may telephone their
Nature of business - ordergiving details of card type and number Ask for
' Vocabulary I Accounts on extension 310
|
| 1850440506 paper due August 1985£9.95 { _— Allow 28 days for delivery  __
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Welcome back to our three-monthly
activity news spot. It is written,
auspiciously | was going to say, on the
first day of the annual international ATV
contest, but looking out of the window |
don't think auspicious is quite the word.
After aweek of Indian summer, with even
a couple of nights of improved tropo
conditions, it is raining hard - this will
make it interesting for the stations who
have elected to go out portable for the
contest! Never mind, | hope you had
success, anyway.

QRP on seventy...

On seventy centimetres new stations
continue to spring up. One such is Rob
G4IPL who resides in Towcester, ‘a real
hole'. (I presume he means from an RF
viewpoint, after all they make Towcester
cheesecakes there, a most pleasant
local detlicacy!). With just half a watt he
managed to get a P1 signal to Albert
G8UGU in Great Brington, which is not
bad for a 10 mile path. He has also joined
the BATC - welcome aboard Rob.

Talking of QRP, BATC member F2XO in
Boulogne tells me of some experiments
in the Pas de Calais area. On 1 Sept-
ember F1ESA, in Oye-Plage, tested anew
transmitter designed by F3YX. With just

100mW he got a P4 picture over the 18km -

to F1IFCS in Calais.

...and on twenty-four

Moving up the bands we come to
twenty-four centimetres, on which
Albert GBUGU has now established
himself. Continuing our QRP theme, he
bought the Solent Scientific 200mw
transmitter and was pleased to find this
worked first time, giving 150mW into a
20-turn helical set 10 feet above ground.

With this QRO set-up he manages to
get a P4 picture to yours truly in
Northampton. This is a 6 mile path,
almost line of sight, and indicates the
possibilities of 24cm. Albert is now
working on the PA design from the last
issue of CQ-TV, and also the new
modulator design from Wood & Douglas
which will enable him to put audio on his
transmissions.

ON THE AIR

Andy Emmerson G8PTH puts you in the picture

Repeater news now. GB3PV is the
proposed TV repeater for the Cambridge
area. The chosen site is Madingley, near
the BBC aerial. The receiver is aiready
complete and tested, and a licensing
application — for 1kW ERP - has been
submitted. | have to agree with Chris
G4HCL that this ‘will hopefully provide a
useful service’ - certainly the 25 watts
ERP allowed on the existing repeaters
restricts  their coverage unduly.
Requests for further info (and letters of
support!) to Chris Lorek G4HCL, 11
Bevills Close, Doddington, March,
Cambs PE15 0TT.

Hastings repeater

The new Hastings TV repeater is a
project of the Hastings Repeater Group,
and is to be co-sited with GB3ES and
GB3HE. This site is 140 metres above sea
level, with a good take-off in all
directions. Antennas will be of the
Worthing pattern, to cover just Hastings
initially but with additional aerials added
later to increase coverage.

Special features planned for the
repeater are teletext-type pages, acces-
sed at first by RTTY or ASCIl commands
butlater ‘hidden’ in the vertical blanking
interval as per broadcast TV. Another

Some informative pictures from Holland. Are your captions as clear as these?

TELEVISIE
DM 23 G

ZUIDWOLDE

possibie feature is an automatic steer-
able search aerial. Constructor of the
transmitter/receiver and control logic is
Brian G4BCO.

Several people in the Hastings area
have already built equipment for 24cm
TV, including G4KMJ and G1FTX. Pre-
sent proposals are that the ‘box’ should
be AM or FM in, with output on AM
(channel RMT1) only.

Perhaps wiser counsel will prevail,
perhaps the RSGB repeater manage-
ment group wiil ban AM, perhaps pigs
will flyl Anyway, thanks to Tim Anderson
for the information.

SSTV, Sussex-style

Finally a letter from Charles Brain
G4GUO (Ferring, Sussex). ‘I'm getting
interested in ATV again after a lapse of a
few years and have rejoined the BATC.
I've just finished (well, not quite) the
G3WCY/G4ENA SSTV system. | did
originally put the colour memoriesin but
it didn’t work properly so now I'm back
with black and white on Rx/Tx.

‘I still have problems, as when the
width is increased for 50Hz pictures
every fourth pixel does not get written to.
Also | have had to slug the D outlines of
the memories with 100pF capacitors to

UITZENDING "

17 ~T -R8
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ATV ON THE AIR

get the Tx board to function properly.
(Any ideas, foiks?).

'However, it works and | have
contacted the normal WW/CDK/OQD
crowd on SSTV.

‘lintend building a variant of G30QD’s
lightpen for captions, answering CQ
calls and so on, but | wish fewer people
would use computers to generate their
slow-scan messages as they are very
boring — and an inefficient way of using
the medium.

‘I received a couple of good pictures
from the space shuttle using G4BCH's
FT290R and my 4-etement yagi, and we
played them back on Pete’s cofour SSTV
converter. | have seen most of the other
pics on 80m and in the Essex 2 metre

SSTV net (I work at Chelmsford for
Marconi's in TV development!). That's
about it as far as SSTV is concerned.

‘Now for 24cm. I'm about half-way to
radiating on 24cm: so far | have built a
receive converter and two thirds of the
transmit chain, with just the tripler to
construct. I've already made a Worthing
aerial and, because my main station is
nearWorthing, I'minafine position as far
as activity is concerned for TV operation,
with GB3VR shortly moving to its new site
over at Brighton. Well, | hope I've done
my bit to show there is some slow-scan
activity.’

Not exactly flush

Indeed you have, and thanks for the
letter Charles -1 can always use more
like it! In fact this time we are not exactly
flush with activity news, so | thought I'd
mention a couple of points which may be
of interest if you're keen on construc-
tion.

VHF Communications is always a good
read but does not regularly carry ATV
articles. The 4/84 issue is an exception,
with a project by Dieter Meendermann
DC1BP for a colour test card generator.

This interesting device produces a
choice of two separate PAL colour
images stored in a 2764 EPROM. Chip

countisjust15andthe projectisbuilton
a standard 100 x 160mm Eurocard, which
is available from the magazine. The
‘active’ devices are a ZNA 234 pulse
generator and the LM1886/1883 combina-
tion for producing the colour. Two of
these jobs have been built and both
owners are very satisfied. Check out the
magazine at a good library if you are
interested.

Let’'s hear it for the good guys

The other point concerns good mail
order service. Most of us have to rely on
the post for buying specialised compo-
nents, and this canbe agamble attimes.|
am pleased to give credit where it's due,
so this is a plug for Bonex Ltd of Acton,
London W3. They keep a compréhensive
range of Toko coils and R&EW Kkits,
usually more than the distributor has in
stock, so it is worth trying them first (and
avoiding that depressing ‘out of stock’
print-out). On the one occasion when
Bonex sent the wrong item it was
corrected by return of post, with some
extra components as a bonus, so well
done lads!

That’s it for this time. We can do with a
few more letters for the next round-up,
so don’t keep all the news to yourselves,
drop me a line care of the editor.

THE PERFECT COMPLEMENT TO
RADIO & ELECTRONICS WORLD

RADIO

For all two-way radio enthusiasts

With regular features like:
vr DX DIARY: Don Field G3XTT with all the news of rare DX,

contests and DXpeditions

v¢ G30SS TESTS: Angus McKenzie — the fairest, most

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

513 London Road ® Thornton Heath e

Surrey e CR46AR

r
|
: To: Subscription Department ¢ Amateur Radio e
|
|
|
|
|
|

PLEASE SUPPLY:: (tick box) for 12 lasues, all rates include P & P

________ ———— e —— — ———

AMATEUR RADIO SUBSCRIPTION ORDER FORM

|
|
|
N1 Inland World Surface Europe-Air World-Alr
Tel: 01-684 3157 £13.20 ccovrerrrennne O £14.30 e 0O £19.10.... O £25.40 .. o |
PAYMENT C:‘eaquers szoiuld bve rmade pa)r;'ab:'e to I
ENCLOSED: | & = | oioiibos v oroosneon |
CREDIT CARD PAYMENT =0 B0 :
(T I T T T T TIT T T TTTTT] |
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xotic DX signals continued to roll in

during July. Some enthusiasts
viewed the month as something of a
disappointment, but only when com-
pared with June, which produced
exceptional reception. There were many
quiet days during July but this was well
compensated for by the series of
‘mystery’ signals. The most incredible
long-range reception took place on July
21st when lain Menzies of Aberdeen saw
the ‘ARAMCO TV CHANNEL 3'identifica-
tion caption floating over a picture from
Yugoslavia. Aramco TV operates from
Dhahran in Saudi Arabia on channel E3
with all of 5kW ERP! Reception occurred
shortly after 1840BST.

Multi-hop sporadic-E signals impinged
on the city of Leeds once again during
the month. On the 2nd, Mark Dent noted
the Canary Islands at 0934 radiating the
famitiar RTVE bar pattern (usually
received from the Spanish mainland)
with the identification ‘'TVE IZANA 3.

TV signals from Greece on channel E3
and the [talian pirate station on |A have
appeared many times throughout the
month. These were once classed as
being veryrare; now they seem more like
locals!

Tropospheric activity was in evidence
during the first few days of July, with
signals at UHF coming from as far as
Switzerland and the Polish/
Czechoslovakian border. Trop reception
was aiso around towards the end of the
month, but signals were mainly
restricted to West Germany, France and
the Low Countries.

South American TV in the UK?

Details have been forwarded concer-
ning a possible exotic signal received in
the UK by lain Menzies. The event took
place on June 11th during an opening
between 1900 and 2000BST. Portugal and
Iceland were being monitored on chan-
nel E3 at the time. Both signals faded to
be replaced briefly by a third transmis-
sion showing a possible news prog-
ramme caption. It has already been
suggested that this could have been
Rumania on R2 (spreading over to
channel E3). However, TVR’s news
programme is ‘TELEJURNAL'.

lain can't quite decide whether the
first word on the mystery caption was
‘tete’ or ‘tate’ or whether the vowels
included accents, namely ‘tété’ or ‘taté’.
We personally think the word is ‘tete’, the
apparentaccents beinginfactpartofthe
background design. lain is fairly con-
vinced that the shape above the textis of
the African continent but, upon consui-
ting an atlas, it more closely remembles
the shape of South America. Assuming
the caption to read ‘tele jornal’, it could
well be of Portuguese origin.

The possibility of it being a system ‘N’
signal from South America cannot be
ruled out. Venezuela immediately
springs to mind as a likely candidate. [t
should be noted that system N is 625
lines, 50Hz and a DX-TV receiver in the
UK would not require timebase adjust-
ment, unlike a system ‘M’ transmission
(525 lines, 60Hz) from, say, Brazil.
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Compiled by Keith Hamer and Garry Smith

Incidentally, Venezuela uses both sys-
tems N and M for TV broadcasting. If any
readers overseas can shed any light on
the subject and assist with identification,
please do so. It would be very interesting
to clear up this mystery.

DX-TV log for July

This month we are featuring part of
William Maries’' reception log. There's no
mention of possibie South American
signals butitisimpressive nevertheless!
6/7/85: RAl on test with the ‘RAI 1’
PM5544 test card with sample ‘Videotext’
pages during the day on |A and IB; TSS
(Russia) with programmes throughout
the morning on channels R1 (Band |) and
R3 (Band Il); TVE (Spain) received on E2,
E3 and E4 with programmes at 1124; JRT
(Yugoslavia) on test with the PM5534
pattern, which carried the identification
‘JRT BGRD'. The test card originated
from studios in Belgrade. The PM5544
pattern from Ljubljana was noted on E3
with the inscription ‘RTV LUNA’, while on
channel E4 the Yugoslavian FuBK pat-
tern was present with the inscription
‘JRT ZGRB 1'. This is transmitted from
studios in Zagreb; TVE-2 (Spanish 2nd
network) on channel E2 at 1206 on test;
CST (Czechoslovakia) with the ‘RS-KH’
electronic test card and the FuBK
pattern on channels R1 and R2 at around
1230BST; TVR (Rumania) with a ‘TVR’
identification caption at 1243, received
on channel R3; ORF (Austria) with a
programme schedule caption at 1220
followed by the monoscopic Telefunken
TOS5 test card and the PM5544 pattern;
MTV (Hungary) with the multi-burst/fre-
quency gratings pattern on R1 at
lunchtime. The PM5544 test card was
received later on.

Possible South American TV service received in
Scotland (pic lain Menzies)

11/7/85: CST with the EZO-type test
pattern at 0845. A colour-bar pattern was
noted on E2/R1 at 0850 but this could not
be identified.

13/7/85: NOS-1 (Netherlands) on test
with the PM5544, received via improved
tropospheric conditions during the early
morning period on channels E4 (Band 1)
and E7 (Band Ill); RTBF-1 (Belgian
French language service) with sampie
teletext pages, noted on E8 and E11 via
trops; Canal Plus (France) with program-
mes in the early morning via trops on
channel F5; NRK radiating the PM5534
test card at 1057. This was noted later in
the day on E2 carrying the identification
‘NORGE TELEVERKET'; RAl with
teletextpageson |A; RTPon E3from 1059
with the FuBK test card and program-
mes; TVE with a bulifight, news bulletin
and cartoon on E2, E3 and E4. Various
Spanish transmissions were noted for
much of the day. :
16/7/85: TSS with the clock caption at
1800BST on R1 showing 2100 Russian
time; CST with a news programme on R1;
SR/SVT (Sweden) at 1826 with the clock
caption followed by programme details.
Reception was mainly on channel E3
although signals occasionally appeared
on E4.

17/7/85: CST with the news at 1823 on
channels R1and R2; MTV on test with the
PM5544 pattern carrying the identifica-
tion 'MTV-1 BUDAPEST'. Programmes
opened up at 1830 on R1 with a logo and
jingle.

18/7/85: ARD (West Germany) on E2 with
programmes. This service was identified
by the anti-pirate ‘ARD’ caption which
appears in alternate corners during most
programmes; MTV on R1 with program-
mes. An ‘MTV-1’ logo appeared at 2000;
RAIl on |A and IB with programmes; TSS
with progs on R1.

20/7/85: TVE-1 on test with the familiar
GTE colour pattern at 1200. Programmes
followed at 1218 and were received on
channels E2, E3 and E4. While the test
card was being noted, two stations were
floating on E3 — one had the lower ‘tve 1’
ident, the other didn’t; TVE-2 with the
colour electronic GTE test card on
channel E2 with programmes at 1400.
22/7/85: CST on R1 at 0901 with the EZO-
type test card carrying the identification
‘RS-KH’; TSS received at 0902 on R1 with
the colourelectronic test pattern; RAl on
test at 0930 on |A with the PM5544
pattern.
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23/7/85: NOS-1 radiating the PM5544 test
card, received at various times during
the day on E4 from the Lopik transmitter;
TVE on E4 with the GTE test card and a
regional bar pattern with the identifica-
tion ‘"MADRID 4'. TVE-1 was received on
channels E2, E3 and E4 from 1028; RAI
with Videotext at 1115; RTP with the
FuBK test card incorporating a digital
clock in the lower right-hand corner at
1146; JRT with the PM5544 with a digital
clock in the top portion and the ident
‘JRT BGRD' at the bottom. Reception
was at 1635.

25/7/85: NOS-1 with the PM5544 test card
on E4; NOS-2 on test and received via a
Band | dipole (!) onthe UHF channels E27
and E32 due to enhanced trop condit-
ions; ARD/WDR-1ontestduringtheearly
morning with the FuBK test card. This
was received on channel E46 via trops
usingaBandidipole, andit‘floated’ over
BBC-1 transmissions; TSS on test with
the colour electronic test pattern on
channel R1 at 1127; Canal Pius with
scrambled programmes on F5 and
received via improved tropospheric
conditions at 2014BST.

26/7/85: SR/SVT received on E2, E3 and
E4 at 0850 with the PM5534; TSS on test
with the electronic pattern and the old
monoscopic ‘0249’ test card on channeis
R1and R2; YLE from Finland on E3 and E4
with the FuBK test card at 0915; NRK
radiating the PM5534 with various iden-
tifications indicating Norwegian trans-
mitters located at Steigen (channel E2),
Melhus (E2), Bagn (E3), Gulen (E2),
Hemnes (E3), Kongsberg (E4) and Hadsel
(E4). Reception occurred at 0926BST,;
CST on testwith the PM5544 carrying the
‘SR-1 TV BRATISLAVA’ identification on
channels R1and R2. The ‘RS-KH’ electro-
nic pattern was also noted; TVP (Poland)
at 1214 on R1, initially with the PM5544
but also on programmes; TVE with the
regional ‘RTVE AITANA 3' pattern. Progs
were received from Spain on channels
E2, E3 and E4; RTP with the FuBK test
card at 1621 on channel E3; TVE-2
radiating the GTE colour test card from
the Santiago channel E2 transmitter at
1700; RUV from Iceland on channel E4 at
1752 with the PM5544 test card carrying
the inscription ‘RUV ISLAND'.

29/7/85: NOS-1 on E4 during the day on
test with the PM5544; NRK received on
channels E4 and E3 at various times with
the test card via meteor shower (MS)
propagation; SR/SVT on E2, E3 and E4 at
various times on test and received via
MS; TVP on R1 with the PM5544 test card,
received via MS.

30/7/85: NOS-1 on E4 with the PM5544;
TSS on test with the '0249’, switching to
the colour electronic‘Leningrad’ pattern
on R1 and R2; NRK on E3 with the
‘HEMNES’ PM5534 pattern; SR/SVT with
the PM5534 on E2, E3 and E4 at 1222; TVE
‘AITANA 3’ regional pattern on E3; TVP
on test at 1246 with the PM5544 on
channe! R1.

31/7/85: NOS-1 on test with the PM5544
test card and later with programmes on
E4; NRK with the PM5534, received from
the E2 transmitters at Gulen, Steigen and
Melhus, Gamlen on E3 and Bremanger
on E4; TVE with the GTE colour test card
on E3 at 0930; RAI at 1740 on channels IA
and IB with programmes; TVR with the
FuBK test card carrying the identifica-
tion ‘TVR BUCURESTI'. The station
opened up for programmes at 1800 with a
clock caption showing GMT +3 hours.
Reception was on channel R2; JRT with
programmes. Commercials were aiso
received and identified by the letters
‘EPP’ between each advert. Reception
occurred on channels E3 and E4; MTV
with the clock caption on R1 at 1829BST
followed by the news programme ‘TV
Hirado’; ORF with a programme sche-
dule on channel E2a at 1827 followed by
the Austrian TV clock caption; EPT
(Greece) was possibly received on
channel E3 at around 1835. A programme
was noted with Greek-style writing. It
could, however, have been JRT as they
transmit special programmes for immig-
rant workers.

New test cards seen

At least two reports indicate that the
Dutch TV service (NOS) has been
radiating the FuBK test card instead of
the more usual PM5544. So far the
pattern has only been aired over the
Lopik channel E4 outlet for short periods
withthe identification 'LOPIK' acrossthe
centre.

The old EBU bar test pattern has been
seen again. During a recent opening
from the south RTP-Portugal were noted
using it, but only via the E2 transmitter at
Muro. The pattern eventually switched to
the more familiar low frequency test
signal. This resembles a black screen
with a broad white vertical central band.

Another pattern from the south was
sighted on channel E3 at 1250BST on July
12th. it was composed of a white screen
with a broad horizontal multi-step grey-
scale through the centre. Did anyone
else see this?

Reception reports

In a recent issue of R&EW we posed
the question, ‘What do you do when
stroppy neighbours object to your
hobby?' Well, lain Menzies of Aberdeen
has volunteered some useful sugges-
tions. Roughly translated he suggests
inviting them round to sample a few
alcoholic beverages during a good
tropospheric or sporadic-E opening.

‘There's nothing like showing off to
people what you can receive. Once
they've seen a foreign programme they
soon shut up,’ advises lain. He speaks
from experience. Most of the neighbours
think his DX-TV gear is wonderful and
nearly all of them have seen it in action.
When he installed equipment for 2 metre
work he showed it to his immediate
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neighbours and asked if they were
experiencing any interference. if after
you've tried your best to keep on the
right side of your neighbours all fails,
lain suggests moving out without telling
anyone or starting up a CB station to
blow their hi-fi’'s and TVs off their stands!
Perhaps that's a bit too drastic??

The present sporadic-E season has
brought many new stations for lain.
These include ORF from Austria on the
tow power 100W relay on channel ES3,
DDR:F1 (East Germany) on E4 from the
Cottbus transmitter and RTS-Albania on
channel IC (82.25MHz vision). Oh, and of
course Saudi Arabia on E3 mentioned at
the beginning of this column. While
perusing the DX-TV pages of the August
R&EW, he was reading our advice about
watching out for other signals from the
south-east which may be floating over
transmissions from Yugosiavia on chan-
nel E3. At that point lain looked up at the
screen and there was Saudi Arabia!
(R&EW refreshes the parts etc. .. Ed.).

Andy Webster (Billinge, near Wigan)
also noted JTV on E3 but his reception
was drowned by JRT from Yugoslavia
when they came on the air. One very
important item which came too late for
the last column was his remarkable
reception of Dubai in the Middle East on
channel E2. Signals were logged at
1100BST on June 20th. A square version
of the PM5544 pattern was seen followed
by an Arabic announcer and program-
mes. The following day Andy spotted the
East German DDR:F1 test card on
channel E3 from the transmitter at
Helpterberg. This particular outlet was
reported to have ciosed some years ago.

A very interesting letter has arrived
from Kevin Jackson in Leeds. Excellent
tropospheric conditions were in evi-
dence in his area at the start of July. On
the 3rd the ‘BR 3 MCHN’ FuBK test card
was resolved from the Bayerischer
Rundfunk networkin West Germany. The
channel E9 Stidwestfunk (SWF) transmit-
ter at Hornisgrinde was logged in Band
Il from West Germany together with the
Santis channel E7 outlet in Switzerland.
East Germany made an appearance on
E34 from the transmitter at Brocken. The
signal consisted of the DDR:F2test card.
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On July 4th another East German UHF
signal came through but on channel E39.
The transmitter is located at Lobau close
to the borders with Czechoslovakia and
Poland.

Phil Mead (Nottingham) has been
sampling the delights of steam railways
in China. He's sent a few off-screen shots
taken from his hotel TV set.

A test pattern resembling an inverted
PM5544 is used, with the identification
varying depending upon the studio of
origin. The PAL colour system is in use
with channel allocations closely follow-
ing those of Eastern Bloc countries, ie
system ‘D’.

Gone are the days when the evening
entertainment consisted of one of five
Peking operas officially approved of by
Chairman Mao's wife! Nowadays there is
much more variety on the screen with
longer programme hours. News bulletins
and current affairs take up much of the
time, although they do have an occasio-
nal comedy series and the odd advert
here and there. Recently a course of
‘how to speak English’ programmes has
been broadcast.

DX-TV in Elre
From time to time we receive enquiries
from readers in Eire wishing to take up

TV DXing. In scme respects itis easier to
DX in Eire than it is here in the UK. TV
receivers should already be equipped
with multi-band tuners, since the nat-
jonal RTE-1 and RTE-2 programmes are
aired over Band il as well as at UHF.
Band | is relatively quiet, with only one
main transmitter in service at Gort. This
radiates RTE-1on channei B. it shouid be
noted that this is the same vision
frequency as the ltalian channel 1A
(53.75MHz).

Provided that the Eireann version of
the British DTl is more willing and able to
ward off intruders such as iliegal
cordless telephone users, there is very
little to impede DX apart from the greater
distance to the Continent. Sporadic-E
DX in Band | would seem most attractive
inthis respect, since DXersin Eire would
be able to enjoy most of the countries
received by UK enthusiasts. We would
imagine that the USA or Canada should
be an added bonus too under multi-hop
conditions.

Unfortunately the UHF band would be
less attractive due to the greater
distances involved. The same remarks
apply to Band I11l. So, if anyone wants to
have a go at TV DXing in Eire, arm
yourself with a Band | array and just let
those signals roll in . ..

European cable TV

jain Menzies tells us that the overhead
cable TV service in Naples (italy) is a
great success with the locals. The
programmes aren’t necessarily good but
the cable’s ideal as a washing line!

In Denmark the scrambled pay TV
system known as Kanal 2 which we
mentioned in a recent R&EW has gone
bust. Manythousands of illegal decoders
and a general lack of income are the
main reasons for its demise.

The Finnish TV service (YLE) and a
company known as NTV are hoping to
launch a pay TV channel in the country by
1986/87. Let's hope they will be more
successful than the Kanal 2 venture.

Service information
Spain: The following outlets are now in
service. Soriguera on channel E39 with
24kW ERP (RTVE-1); Soriguera on E45
with 34kW (RTVE-2); Isla Plana with 1.5kW
on E53 (RTVE-1); Paramo on E57 radiating
RTVE-2 programmes with 158kW.
East Germany: There is a new transmit-
ter for DDR:F2. It operates on channel
E38 and is located at Dietlas in the Suhl
region.

Our thanks to Gésta van der Linden
(Rotterdam, Netherlands) for supplying
this month’s service information.
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THE EVER-MIGHTIER MICRO

The home microcomputer market has
now ‘matured’, or so we’re told. After an
awkward adolescence, some computers
have grown into highly desirable
creatures. Your editor investigates

ith Christmas approaching, and

High Street electrical retailers
stocking up for the tremendous seasonal
increase in sales of microcomputers, this
seems an appropriate time to take a look
at some of what'’s availabie in the way o.
number crunchers for the home user.

Despite the misconceptions of many,
the microcomputer industry is notin the
chaotic state commonly supposed.
Claims of its imminent demise are a little
wide of the mark, and there is now a
reasonable degree of optimism evident
among the more financially secure
manufacturers.

Part of the problem recently has been
excessive production of outdated pro-
ducts, with insufficient thought given to
the demands of the market place. The
subsequent overstocking and cash flow
problems could hardly be expected to
inspire confidence in investors. Allied to
this are the problems of adegree of over-
confidence last year in the high tech
(or hi-tech, as some would have it)
industries on the part of the City, and the
shedding of excess weight by companies
in the United States who geared them-
selves to a rate of growth that was not
sustained.

The recent ‘shake-out’ has disposed of
many inadequate machines, and the
products currently available offer a
respectable level of quality and perform-
ance (with a few exceptions —but | won’t
bitch!).

So, what is on offer this Christmas?

Cheap and cheerful

The most popular products are almost
certain to be those from Amstrad. Since
launching the CPC464 early in 1984, a low
cost Z80-based computer with 16K of
RAM, integral cassette data storage and
monitor (colour or monochrome)
included in the price, Alan Sugar's
company have been beavering away to
produce more price-busting machines.

Earlier this year the CPC664 was
launched, this being essentially the '464

Three into one will go! The multi-talented C128,
by all accounts an excellent machine

with a 3 inch disc drive instead of the
cassette unit. Soon after this Amstrad
released a version of the machine in the
USA which contained 128K of RAM. This
computer was at the centre of some
dubious behaviour (to say the least) from
Amstrad, who assured the British press
that the 128K micro would not be sold
here. They then proceeded, after waiting
sufficient time to clear stocks of the '664,
to sell the 6128 in the UK for exactly the
same price as the now obsolete '664 (£399
forthe colourmonitor option, £299 forthe
green screen), much to the disgust of
those unfortunates who had just paid out
for the earlier model.

No upgrade package has been offered
to owners of the '664 to give them the
extra 64K of memory, nor, apparently, will
there be such an offer.

The 128K machine overcomes one of
the problems of the earlier 64K version. A
major selling point had been the ability
to run in CP/M mode, for which a great
deal of business software is available.
However, 64K of RAM is insufficient
memory to run much of this software.

The poor man’s word processor

Also newfrom Amstrad is the PCW8256,
acheap word processor package (appro-
ximately £460) comprising a Z80-based
micro with 256K of RAM running CP/M
Plus, a monitor with integral 3 inch disc
drive, a printer and software. Notably
absent is an RS232 interface, although
such a module is available as an optional
extra (at extra cost, of course!), and the
non-standard 3 inch disc drive unit might
limit its appeal slightly.

In addition to their computers,
Amstrad also offer a range of periphe-
rals. Many are specifically for the '664 or
6128, but of wider appeal is the new
DMP2000 printer. This is a dot matrix unit,
with a Centronics interface, offering a
speed of 105¢cps (characters per second),
bold, italic, superscript and subscript
text,and arespectable near letter quality
(NLQ) mode for a very low price.

Three in one magic box

Another micro seen for the first time
this summer was the impressive Com-
modore 128. This computer is unusual in
having two central processors, an 8502
and a Z80, and, of course, 128K of RAM.
The two CPUs mean thatthe C128 can act
as three different machines. The 8502
(compatible with the 6502 used in the
CBM64) allows the massive range of
CBM®b4 software to be run. The Z80

The Rolls-Royce of home micros? Atari's
flagship, the 520ST. Guess what | want for
Christmas . . .

allows CP/M operation, with 40 or 80
column modes, and a rumoured RAM
expansion will enable the C128 to
address 512K in CP/M mode.

The C128 mode implements Basic
Version 7, described as excellent in
American reviews, with 122K of RAM
free. Apparently it suffers none of the
more irritating idiosyncracies of Basic
on the CBM®64.

Talking of idiosyncracies, owners of
the C128 will not have to put up with the
lethargic 1541 disc drive unit. Commod-
ore have produced a new dual-sided
drive, the 1571 (with a low-cost version,
the 1570), which is capable of holding up
to 340K of data and will operate at up to
four times the speed of the pedestrian
1541.

It is also likely that the new Commod-
ore micro will be made available with a
built-in disc drive as the C128D.

Buenos dias, mi Amiga!

The C128 was displayed prominently at
the Personal Computer World Show in
September, but Commodore’s star per-
former was disappointingly absent from
this event (although it was shown
privately to trade and press). This star is,
of course, the Amiga, which wili not be
available in the UK until the first quarter
of 1986.

The Amigais based on the powerful 16-
bit 68000 processor from Motorola. It has
256K of RAM, 128K of ROM (expandable
to 192K), and three custom chips to
handle general memory control, 1/O
operations, and animation. These chips
are named Agnus, Portia and Daphne,
believe it or not!

What this adds up tois amachine which
gives quite incredible graphics and
multi-tasking. It will be sold as apackage
toinclude asingle 3'2inch disc drive and
amouse for aprice likely to be justunder
£1000, although the monitor will be extra.

The Amiga’s main competitor in the UK
market is already here, in the form of the
Atari 520ST, which also had a great deal
of space devoted to it at the PCW Show
(where it received its official launch).

T e —
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The 520ST also uses the 68000 CPU,
running at 8MHz, with 192K of ROM and
512K of RAM, four custom chips, and lots
of I/O facilities. It will sell for around
£750, this price to include a single 3%
inchdisc drive, mouse, and monochrome
monitor. Like the Amiga, the emphasis is
very much on graphics ability and ease of
use (although the graphics are not as
stunning as the Amiga’s). The front end
of the 520ST’'s operating system is the
user-friendly GEM (graphics environ-
ment manager), very much the flavour of
the month judging by some of the
computer magazines.

Although the Atari box of tricks does
not have the Amiga’s multi-tasking
ability, it is likely to be more popular in
this country because of its price. In
America the situation will be less clear
cut, since there is no real distinction in
the States between home and business
micros (it is common to find Apples,
Apricots, and even IBM PCs being used
as ‘home’ micros).

The Atari stand at the PCW Show also
displayed a cut-down version of the
520ST with a built-in disc drive and 256K
of RAM, the 260ST. This is likely to be
available only in Europe, but no firm
launch date has yet been announced.

Less exciting — but cheaper!

Sinclair’'s QL has now had a substantial
amount chopped off its retail price,
currently selling for around £200. There
are now probably as many thoroughly
sick QL owners who boughtit before the
price dropped as there are livid '664
owners!

The QL has 128K of RAM (with 32K of
ROM) and the 16-bit 68008 CPU. This
processor is a ‘cut-down’ version of the
one in the Amiga and Atari 520ST, and
suffers from having a data bus of only
8 bits. The QL cannot offer anything like
the performance of these two compu-
ters, lacking their custom chips. Itis also
hindered by its form of data storage, the
gimmicky and unreliable Microdrive,
with only 100K capacity. It is significant
that although Sinclair stated at the time
of launching that a disc drive would not
be produced, they have now about-faced
and made one available.

The price decrease would seem to
have been in order to shiftlarge stocks of
the QL after the well-publicised failure
to reach agreement with Robert Max-
well. Despite this failure Sinclair's
fortunes have improved lately, with sales

Toshiba’s new keyboard transforms
an MSX computer into a
professional music
synthesiser

up to a healthy level again. However, to
maintain any long-term viability the
company will have to come up with
something new to replace the ageing
Spectrum and the disappointing QL.

Weather the storm

Another company which has weath-
ered the storm (barely!) is Acorn, with
another injection of capital from Olivetti.
The BBC micro has been upgraded to
128K of memory, although despite its
undoubted quality it is now an old
machine and ridiculously overpriced.

The 128K version will retail at £499, and
dealers will be able to upgrade the 64K
BBC B+ to 128K for around £30.

New MSX machines are appearing,
featuring very impressive graphics and
sound and a large software base which is
fully compatible between different
makes of computer (this compatibility is,
of course, central to the philosophy
behind MSX).

An interesting development is the
ROM card, similar in appearance to a
credit card and witha ROM (or EPROM or
EEPROM) containing up to 256K of
memory mounted on it (1 megabyte
versions will be available soon). These
cards form a very robust way of buying
software, and for use are merely inserted
into an adaptor cartridge in the machine.

Another development in memory
devices is the CD ROM. This uses a
compact disc of the same sortas used in
CD audio equipment, and can hold up to
1 gigabyte of data. Although present
technology allows only a read-only
ability, various companies are develop-
ing discs which can be written to by the
user.

Christmas goodies...

There are already numerous bargains
to be found, with various packages on
offer from manufacturers and chain
stores. A number of Spectrum bundles
have made an appearance, along with
simitar deals for the Acorn Electron,
Atari 800XL, etc. A typical package

. comprises the computer, data recorder,

joystick and software (such a pack for the
64K 800XL, for example, retails at £99).

Discounts are available on popular
machines: | recently saw a CBM64 on
offer for £99, and the new Atari 130XE,
which had its recommended retail price
dropped from £169 to £140, for £120. The
latter micro is one of the new 8-bit
computers with 128K of RAM, like the
Enterprise 128 and Amstrad 6128.
Memotech have also cut the price of
their 80K MTX512 and 48K MTX500 to
£129.95 and £79.95 respectively.

Bits and pieces

To round off this brief (and far from
exhaustive) foray into the home micro
scene, let's look at some interesting
miscellany.

With software piracy a major problem

Lenslok — decipher the code, key it in, and away
you go

atthe moment, a London based company
has come up with a novel solution. The
Lenslok from Asap Developments is an
‘optical key’ comprising a special lens
which is packaged with the software, and
protects against audio copy piracy. It
works by means of a two-letter password
randomly generated in the computer.
This is scrambled using a routine
specific to the program, and the scram-
bled form is displayed for several
seconds. When viewed through the
special lens these can be deciphered
and keyed in. Only then will the program
run.

The Seiko RC-1000 wrist terminal is a
device of somewhat less certain useful-
ness. It can store eighty ‘pages’ of 24
characters each which can be viewed at
the press of abutton,andisintendedasa
portable memo device. The pages are
downloaded to the RC-1000 from a
computer via an RS232C interface. What
will they think of next?! (Oh, by the way, it
also tells the time!).

And ftinally...

A new piece of software which caught
my eye a little while ago comes from the
Mirrorsoft stable (is there any pie that
Robert Maxwell doesn’t have a finger
in?). Called Fleet Street Editor, it offers
such features as word processing, lay-
out, design etc, and would seem to be
ideal for the production of newsletters.
Perhaps I'd better get a copy...

Seiko's RC-1000 wrist
terminal, seen at right
with its connector

for loading

g
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NEXT ISSUE

Radio&
Electronics

The communicafion and electronics magazin World
FREQUENCY CONVERTER

The second of Peter Carliell's projects, this time dealing
with frequency conversion for mathematical PAL

FREQUENCY ALLOCATIONS
Martin Ehrenfried details the uses of the
VHF radio frequency spectrum

PLUS ALL THE USUAL FEATURES!
On sale 14 November
To be sure of your copy, why not take out a subscription?

AFFORDABLE ACCURACY
HM 102 BZ QUALITY MULTIMETERS FROM
£13.00 ARMON
) ANALOGUE DIGITAL

HM-102BZ HC-8010 0.5% Accuracy. o

10ADC Range, 20KQ/VDC,  Standard Model......... £33.50

Buzzer, Battery Test Scale HC-8010T 0.25% Accuracy.

£13.00 TR Test Facility.......... £39.50

19 measuring ranges

All  models have full
~ HM-102R . .
Low end voltage & current ;un::tnops and ranges and  fif
A | {/anges, Jack for Aucéi;) oég Eatunes 3,
: : = | Voltages ... 1. . , s e
e 5 20 MEBSULinG FanGoe: 3v digit 0.5” LED display A 2
y O HM-1015 'l&o? batterg ;r\wdtlcau?n . :
e . uto zero & Auto polarity -
i ﬁ)urggee:e.rz?clzert (s)lszeeclijsrgeter, ABS Plastic Casing & Tilt A
: ’ P £7 %té?fc R F .
. : 10amp Range -
¥ 16 measuring ranges Overload Protection on all ®
Battery, Test Leads and ranges. =
Manual included with each Battery, Spare Fuse, Test
model. Leads and Manual
FULL DETAILS ON APPLICATION FROM:- DSl iacetnacy
£39.50
ARMON ELECTRONICS LTD push button

DEPT U HERON HOUSE, 109 WEMBLEY HILL ROAD,
WEMBLEY, MIDDLESEX HA9 8AG
TELEPHONE 01-902 4321 TELEX 923985
PLEASE ADD 15% to your order for VAT. P&P Free of
charge. Payment by cheque with order
Ofter applicable to mainland UK only
Trade enquiries invited
] Please allow 28 days for delivery -
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SHORT WAVE
NEWS FOR DX
LISTENERS

By Frank A Baldwin

All times in GMT, bold figures indicate the frequency in kHz

COntinuing with our review
of some of the African
transmitters currently operat-
ing on the 90 metre band (3200
to 3400), the low-powered
stations are now brought to
your attention.

Low-powered transmitters
on the band are, as one would
expect, difficult to log. In
general, apart from the
receiver characteristics, pati-
ence is often the key to
eventual success. Sooner or
later the prevailing condit-
ions will be such that some
degree of achievement may
be possible.

Auspicious occurrence

It is sometimes the case
that a particular channel is
almost inevitably covered by
utility QRM except for that
one short-lived occasion
when the target station is
audible. Upon that auspicious
occurrence  one merely
hopes that sufficient time is
available to positively identify
the source of transmission -
usually by (a) the identifica-
tion, (b) language used, (c)
time-check, (d) interval sig-
nal, (e) the National Anthem,
(f) sign-off time or a combina-
tion of some of these clues.

In this, as in previous
reviews, only the evening
transmissions are quoted,
except where a sole morning
schedule is apparent.

TWR (Trans World Radio)
Mpangela, Swaziland oper-
ates on 3240 in vernaculars
from 0300 to 0345. With a
power of 25kW it is not often
reported. This is due, in the
opinion of the writer, to the
fact that very few DXers are
around on the band at the
appropriate time. TWR trans-
mits religious programmes,
this particular schedule hav-
ing been fogged by the writer
twice last winter.

Liberia Broadcasting Sys-
tem in Monrovia has a 25kW
transmitter which is sche-
duled from 1800 to 2400, the
programme languages being
English, Liberian and some
fifteen local vernaculars. This

one is often reported in the
SWL press.

The next 25kW transmitter
is that of Radio Mozambique,
Maputo operating on 3265
with the Foreign Service in
English to South Arica from
1800 to 1830 (on Wednesday,
Friday and Sunday from 1900).
Use of the English language
makes identification a simple
matter, logging it quite
another - the frequency can
vary on occasions.

La Voix de la Revolution,
Bujumbura, Burundi on a
norminal 3300, radiates the
Home Service in French and
vernaculars from 1600 to 2100.
There is an English prog-
ramme timed from 1645 to
1700 but this 25kW transmitter
is likely to be logged any-
where between 3300 and
3306, Commercial QRM
abounds around the quoted
frequencies, resulting in very
few loggings of the signals
from Bujumbura.

Education

The educational station
Radio Candip in Bunia, Zaire,
recently uprated from 1 to
10kW, operates on 3390 in
French, Swahili, Lingala and
seven local dialects from 1530
to 1900 daily. Radio Candip
has been heard on several
occasions now that the power
has been increased.

Often logged is one of my
favourite 90 metre band 10kW
Africans, Radiodiffusion de
Kara in Togo. Easily memo-
rised is its three plus all the
twos (3222) channel, at which
point on the dial it operates in
French and vernaculars from
1630to 2305 but does feature a
newscast in English at 2000.
Should a blank be drawn on
3222 then it may have wan-
dered up to 3223.

Continuing with the 10kw
transmitters, ELWA in Monro-
via, Liberia is to be heard on
3230 with the Home Service in
vernaculars from 1805 to 2222
(on Tuesday and Thursday
until 2202). This one is fre-
quently heard and reported.

Radio Nacional de Angola,

Luanda on 3355 radiates the
Home Service ‘A’ programme
in Portuguese from 1800 to
0530. RN de Angola is often
mentioned in the SWL press.

Logged several times per
year is Radio Tanzania, Zanzi-
bar on 3339. Another 10kW
transmitter, it features prog-
rammes in Swabhili for local
consumption from 1430 to
2000. Well worth logging.

Another easy one to iden-
tify-itprogrammesin English
- is Accra in Ghana. The
schedule is from 1530 to 2200
and is the GBC2 Commercial
Service which has newscasts
on each hour, the frequency
being 3366. This one can be
logged quite often through-
out the year (see under
‘Around the Dial’).

Radio Mozambique, Beirais
a provincial station operating
on a nominal 3370 but varying
between 3360 and 3372. At
10kW it presents programmes
in Portuguese and vernacu-
lars and identifies in Portu-
‘guese, English, French and
Swalhili. The schedule is from

1500 to 2000.Radio Mozambi-
que is reported from- time to
time but is not an easy one to
log.

The 5kW Radio Rwanda,
Kigali is often heard on 3330
radiating the Home Service
programmein French and two
local vernacutars from 1330 to
2100 (Saturday 0900 to 2100,
Sunday 0300 to 2100). Radio
Rwanda is frequently logged
by UK DXers.

The last in our review of 90
metre band Africans is the
rarely reported Radio Com-
oro, Moroni which has a 4kW
transmitter on the air with the
International Service in Ara-
bic from 1500 to 1600, in
French from 1605 to 1730 and
from 1805 to 2000, and in
Swabhili from 1730 to 1805. The
frequency is a nominal 3331
butin practice itcanvary from
3327 to 3335. Reception of
Radio Comoro would repre-
sent a DX catch of no mean
order foraDXer based herein
the UK. Good luck with your
90 metre band African
Safari.

AROUND THE DIAL

The times and frequencies
listed here are those
hopefully considered to be of
interest to many readers. The
channels quoted are those
observed by the writer at the
times stated.

Benin

Cotonou on 4870 at 1934, YL
with a newscast in French
followed by music in typical
local style in a Home Service
programme. The schedule, in
French and vernaculars, is
from 0400 (Sunday from 0600)
to 0800 (Saturday until 1100,
Sunday until 2300) and from
1300 to 2300 with a power of
30kW. There is a newscast in
English at 2000 on Wednes-
days.

Botswana

Radio Botswana, Gaborone
on a measured 3355.8 at 1855,
OM with announcements in
SeTswana, a few bars of local

music then OM with the news
after the station identifica-
tion at 1900.

Egypt

Cairo on 17670 at 1500, YL
with the station identification
and a newscast in a relay of
the Domestic Service timed
from 1300 to 1900 on this
channel.

Gabon

Africa No. 1, Moyabi on
15200 at 1050, OM with
announcements in French

during a programme of pop
records then OM with the
station identification in
French at 1100.

Ghana

Accra on 3366 at 2158, OM
with announcements in Engl-
ish, YL with a ballad complete
with  orchestral backing.
GBC2 programmes are in
English and are on this fre-
quency from 0545 to 0800
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(Sunday from 0900) and from
1530 to 2200 with a power of
10kW.

Liberia

ELWA Monrovia on 3230 at
2150, OM with a religious talk
in a local vernacular during a
Home Service programme.
All transmissions are in
vernacular on this channel,
the schedule being from 0610
to 0800 and from 1805 to 2225
(Tuesday and Thursday until
2200). The power is 10kW.

Rwanda

Radio Rwanda, Kigali on
3330 at 2015, OM with a talk in
French heard with some dif-
ficulty amid the co-channel
QRM. This 5kW transmitter
radiates the Home Service in
French, Swahili and a local
language from 0300 to 0600
(Sunday through to 2100),
from 0900 to 1200 (Saturday
until 2100) and from 1330 to
2100.

Z2ambia

ZBS Lusaka on a measured
3346 at 1905, OMs with a
discussion in the English
General Service. The power
and opening times of this
recent arrival on the 90 metre
band are not known at the
time of writing, but it closes
around 2110 from Monday to
Thursday and around 2200
from Friday to Sunday inclu-
sive.

Antigua

BBC Relay on 6175 at 0340,
OM with a religious talk
during one of the English
programmes for Canada,
Mexico and the USA, sche-
duled from 2300 to 0730.

Cuba

Radio Rebelde on 5025 at
2230, OM with the station
identification in Spanish as
‘Radio La Habana' then YL
with a folk song in Spanish.
The power isunknown but the
schedule is reportedly
around the clock with some
programmes in Russian.

NORTH AMERICA

Canada

Montreal on 5960 at 0322,
OM and YL with a discussion
about Canadian naval power
in an English transmission to
Mexico and the USA, timed
from 0300 to 0330.

UsA

WYFR Family Radio,
Okeechobee, Florida on 5985
at 0350, OM with a talk in
Chinese in a programme of
thatlanguage for North Amer-
ica relayed from the Voice of
Free China, Taiwan. These
relays are scheduled, at the
time of writing, from 0200 to
0400 and from 0600 to 0700 on
this frequency.

SOUTH AMERICA
Brazil
Radic Difusora do

Maranhao, Sao Luis on 4755 at
0019, OM with a local pop
song, OM with announce-
ments in Portuguese. This
2kW transmitter is on the air
around the clock.

Radio ltatiaia, Belo Hori-
zonte on 4805 at 0034, OM with
asports commentary in Portu-
guese. As far as could be
determined, this programme
was also being carried in
parallel by R Nacional on
4815, RN de Manaus on 4845,
RC do Para on both 4885 and
5045. Obviously an event of
some importance nationally.
Radio Itatiaia has a power of
0.5kW and works to a 24-hour
schedule.

Colombia

Caracol, Neiva on 4945 at
0323, OM with a sports com-
mentary in Spanish with many
mentions of Colombia. Cara-
col, with a power of 20kW,
works to a 24-hour schedute.

Radio Sutatenza, Bogataon
5095 at 0114, OM with a news
commentary in Spanish. At
50kW the schedule is around
the clock.

Ecuador

Radio lris, Esmereldas on
3381 at 0012, OM with a
political talk in Spanish. With
a power of 10kW, Radio Iris is
on the air from 1000 (Sunday
from 1100) through to 0300.

Radio Centinela del Sur,
Lojaon4890at0315, OMwitha
ballad in Spanish, OM with
announcements followed by
OM with the station iden-
tification. The schedule is
from 1100 to 1300 and from
2200 to 0300, the latter closing
time being variable around
that shown. The power is 2kW.

China
Radio Beijing on 11600 at
1420, OM with announce-

ments followed by some
Chinese music during an
English  transmission to
South-East Asia, timed from
1400 to 1500.

South Korea

Seoul on 9870 at 1601, YL
with the station identifica-
tion, frequencies etc at the
commencement of the Engl-
ish programme for Africa,
Europe, the Far and Middle
East, scheduled from 1600 to
1700.

Pakistan

Radio Pakistan, Karachi on
17660 at 1257, OM with
announcements, OM with
some songs in the Arabic
programme to the Near and
Middle East, scheduled from
1215 to 1315,

Iraq

Baghdad on 15195 at 1523,
YL with asongin Arabicinthe
Home Service ‘Voice of the
Masses' transmission, on this
channel from 1400 to 2200.

Kuwait

Radio Kuwait on 6055 at
0245, quotations from the Holy
Quran in the Domestic/Exter-
nal Service scheduled from
0225 to 2215.

Turkey

Ankara on 15220 at 1520, YL
with a song, OM with
announcements then some
music in local style in a
transmission for Turks
abroad, which may be heard
on this channel from 0400
through to 2200.

United Arab Emirates

Dubai on 17775 at 1615, OM
with the station identification
in English then into a prog-
ramme of light music, Euro-
pean style, during an English
programme for Europe and
North Africa scheduled from
1600 to 1700.

Voice of the Feda'i on a
measured 3941.3 at 1700,
choral marching song, choral
Internationalethen OMwith a
harangue in Persian with, as
far as | could determine, quite
a few slogans. Hostile to the
Islamic Republic of Iran, the
transmission ends around
1745. This one may also be
logged on 4680.

Radio Illimani, La Paz, Boli-
viaon 4945 at 0222, OM with an
introduction in Spanish then
a political speech about
recent internal events. The
10kW Radio !llimani is on the
air from 0900 through to 0400
(Sunday until 0300).

Radio Abaroa, Riberalta,
Bolivia on a measured 4718.3
at 0022, OM with folk songs in
Spanish, OM with announce-
ments. This one is on the air
from 1100 through to a vari-
able closing time around 0400
with a power of 0.5kW.

DOTS AND DASHES

A change of venue to the
amateur bands can often pro-
vide some thrills and spilis -
especially if one settles on
the CW portions from time to
time. The log entries for the
past few weeks are as follows.

On 1.8MHz, 10ZUT, K1iU,
K1ZM, PT9FR, RT4UA,
UBSZAL, UO5GQ, UTS5AB,

VE1ZZ and W2BHM. On 7MHz,
CE0ZIG, CE7SAR, CM2MC,
CO1RA, KHB6SFY, KH6M,
LUBFCS, PY2UZ, TG9FC and
YV3BQN.

If you are interested in the
amateur as well as the broad-
cast bands then read on.

The DXNS PrefiE?Couniry’

Zone List

This 15-page list is pub-
lished and edited by Geoff
Watts, the founder, editor and
publisher of Dx News Sheet
from 1962 to 1982.

For each country listed, the
information provided is its
DXCC status, the normal pre-
fix, atl special prefixes, the
ITU callsign block alloca-
tions, the continent, the CQ
zone number and the ITU
zone number.

Additionally, information is
provided on Antarctic and
USSR club stations as well as
on obsolete prefixes used
over the past ten years.
Arranged alpha-numerically
in prefix order, the list pro-
vides sufficient space for
updating purposes.

The DXNS Prefix/Country/
Zone List is updated and
republished quarterly, being
available direct from Geoff
Watts, 62 Belmore Road, Nor-
wich NR70PU, price£1.00 post
paid.
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£1 BAKERS DOZEN PARCELS
{alt £1 each 13 for £12)

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

BD115- 1 Wali mounting thermostat with

thermometer

BD116~ 3 pairs small and 2 pairs medium insulated
croc clips

BD117 - 4 pairs large croc clips (car battery type}

BD118 - 1 Teak look 5" extension speaker cabinet
with back

BD119 - 2 fibreglass fire fronts log effect & coal effect

BD120- 2 component boards with 2 amp 400v bridge
rectifier and 15 other recs

BD121 - 4 push push switches for table lambs etc

BD122 ~ 10 mtrs twin flex, screened and outer pvc

covered

BD123 — 100 staples for thin flex white plastic and
hardened nail

BD124 — 25 clear plastic lenses 134" diameter

BD125— 4 items: rev per hour mains motor, counter,
coin switch and srbp panel

BD126 - 4 pilot bulb lamp holders bakelite batten
type

BD127 - 4 pilot bulb lamp metal clip on type

BD128 - 10 very fine drills for pcbs etc

BD129- 4 extra thin screw drivers for instruments

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

BD131~ 1100 uA edge wise balance meter

BD132- 2 plastic boxes with windows, ideal
interrupted beam kits

BD133 - 1 Microsonic radio case in leather zipper
pouch

BD134 — 10 mode! aircraft motors — require no on/off
switch, just spin

BD135— 10 large and 20 small Screwit porcelain
connectorfinsulators

BD136 — 2 car radio speakers 5" round 4 ohm made
for Radiomobile

BD137- 15" 4 ohm speaker and matching tweeter &
watt

BD138 - 19 x 4" 8 ohm 5 watt speaker

BD139 - 4 600 ohm microphone/speaker inserts

BD140 - 1 waterproof metal cased plug and socket 3

n

BD141— 10 miniature slide switches 2 pole c/o

BD142— 10 4 ba spanners 1 end open, other end
closed

BD143 - 5100k multi turn pots with knob

BD144 ~ 10fchassis mounting fuse holders for 5 mm
uses

BD145 - 24 reed relay kits 3v coil can be normally
open or c/o

BD146 - 20 pilot bulbs 6.5v -3a Philips

BD147 — 1 Secret switch kit with data

BD148 - 1 Printed circuit kit with data and 100 circuits

BD149 - 4 socket covers (protect inquisitive little
fingers) for twin 13A

BD150- 5 socket covers (protect inquisitive little
fingers) for single 13A

BD151— 20 4 way terminal blocks 3A 250v bakelite
body

BD152~ 1 Air or gas shut off valve — clockwork
operated

BD153~ 1 Air or gas shut off valve ~ thermostat
operated

BD154— 1 12v drip proof relay — ideal for car jobs

BD155- 3 Varicap push button tuners with knobs

BD156 — 2 pairs Ferrite cores Neosid 56 x 18 mm

BD157 - 6 2 circuit micro switches — Licon ideal for
Joystick

BD158 - 5 12 way connector blocks 2A 250v

BD159— 3 12 way connector blocks 25A 250v

BD160 — 6 pairs 3 way connectors plug in, terminal
block type

BD161- 1 13A panel socket MK ref 735 WH1

BD162 - 1 13A fused and switched spur for surface
mounting or can be removed from box for
flush mounting

BD163 -~ 3 13A sockets good British make but brown

BD164 — 2 13A switched sockets good British make
but brown

BD165— 1 13A pane! switched socket on base for
surface mounting

BD166— 1 30A panel mounting toggle switch

BD167 - 18 pin flex terminating p?ug and chassis
mounting socket (s.h.}

BD168 - 250 tag component mounting strips

BD169— 4 Short wave air spaced trimmers 2 — 10pf

BD170— 2 Hivac numicator tubes neon type

BD171— 1 Shocking coil kit with data — have fun with
this

BD172 — 10 12v 6w bulbs Philips m.e.s.

BD173~ 1 6v d.c. solenoid with plunger 1" travel

BD174 -~ 2 end of travel /o switches — very robust
mounted on heavy metal plate 10A 250v

BD175- 1200 rpm motor mains operated 2 watt

BD176 - 4 heavy duty push switches — ideal for foot
operation 3A 250v

BD177 - 5 Lilliput bulbs 12v

BD178 - 3 Oblong amber indicators with lilliputs 12v

BD179- 3 Oblong amber indicators with neons 240v

BD180 ~ 6 round amber indicators with neons 249v

BD181 - 100 p.v.c. grommets 38 hole size

BD182 - 1 short wave tuning condensor 50 pf with %"
spindle

BD183- 1two ?ang short wave tuning condenser
with %4 spindie :

BD184 - 1 three gang tuning condenser each section
500 pf with trimmers and good length %z
spindle

BD185 -~ 4 ferrite rod aerials 8’ x 34" rods with long
and medium wave coils

BD186 — 13 wafer switch: 18 poie 2 way, 12 pole 3

way, 9 pole 4 way, 6 pole 6 way, 3 pole 12
way, your choice
BD187 — 22 wafer switches 12 pole 2 way, 8 pole 3
way, 6 pole 4 way, 4 pole 6 way, 2 pole 12
way, any 2 your choice
1 plastic box sloping metal front, size 160 x
95mm average depth 45mm

BD188 ~

VENNER TIME SWITCH

Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the
lengthening or shortening day. An
expensive time switch but you can have
it for only £2.95 without case, metal
case - £2.95, adaptor kit 10 convert this
into a normal 24hr. time switch but with
the added advantage of up to 12 on/offs
per 24hrs. This makes an ideal

controller for the immersion heater. Price
of adaptor kit is £2.30.

¢§_;f;'§‘§

Ex-Electricity Board.
Guaranteed 12 months.

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

k14 lon? by 3 dia. They have a good ..
length of 14" spindle -

1/10 hp £3.45

1/8 hp £5.75. 1/6 hp £7.50

SOUND TO LIGHT UNIT

Compiete kit of parts for a three channel sound 10 light unit
controlling over 2000 watts of lighting. Use this at home if you
wish but it is plenty rugged enough for disco work. The unit is
housed in an attractive two tone metal case and has controls for
each channel, and a master on/off. The audio input and output are
by V4" 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

PRESTEL
UNITS

These are brand
new and we
understand tested,
came with
manufacturer’s
guarantee now
void as the
manufacturer no
longer trades. These onginally sold for over £150. We offer then
complete, except for 7 plug in i.c.s and price is only £14.95 iless
than the value of the modem inciuded!

YOUR TELEPHONE

Canbe frustration free with the ABS one push dialling unit. You
program its index with up 10220 of your important numbers. From
then on all you dois tlip the index 10 the person you want, press
the call button and the number witi be diailed automatically
(numb:

{ snotworth progr can stiit be fastpush button
dialled). Should the number be engaged whether itis inyour
index or notitwill be memorised and ata touch of the buttonyou
cantryagain.

Another big feature—the bulitin speaker andmicrophoneallow
youto have your hands free for other jobs whilstawaiting your
call

The ARS unitis B.T. approved andsimply plugs into aB T socket
and amains point. We have 50 only of these, so send of phone your
order TODAY the price £27.50 butyou will save thisin afew
weeks even if you value your time at only 10p aminute

CORDLESS TELEPHONES

“IT'S FOR YOU-OU"' even if you are in the bath, its an infinite
extension any room and even in the garden - have one on
approval or come and try one here BT approved £120 not yet
approved £69. plus £2 post

SOCKETS PLUGS ETC for BT phones

Master socket (has surge arrestor — ringing condenser etc) and takes
B.T.plug £3.95
Extension socket

Dual adaptors {2 from one socket)
Cordterminating with B.T. plug 3 metres I
Kit for converting oid entry terminal box to new B.T.
master socket, complete with 4 core cable, cable clips and
2BTextension sockets £11.50

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

A beautiful unit at £2.50

THE AMSTRAD STEREO TUNER
This ready assembled unit is the ideal tuner for a music centre or
an amplifier, it can also be quickly made into a personal stereo
radio — easy to carry about and which wilt give you superb
reception

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

Some of the features are: long wave band 115 — 170KHz, medium
wave band 525 - 1650KHz, FM band 87 — 108 MHz, mono, stereo
& AFC switchable, fully assembled and fully aligned. Full wiring up
data showing you how to connect to amplifier or headphones and
details of suitable FM aerial (note ferrite rod aerial is included for
medium and long wave bands). All made up on very compact

£2.95
£3.95
£2.95

board.
Offered at a fraction of its cost only £4.95

-,

COMPUTER DESKS
Few still available
Computer desks — size approx 4
x 2 x 2'6” high formica
covered, cost over £100 each.
Our price only £9.50 — you must
collect — hundreds supplied to
schoots.

J.BULL(Electrical) Ltd.

{Dept. RE), 134 - 36 AMERICA LANE,

E stablished
HAYWARDS HEATH, SUSSEX RH16 3QU.

MAIL OROER TERMS: Cash, P.0. or cheque with order. Orders
under £20 add £1 service charge‘ Monthly account orders
accepted from schools and public companies. Access & 8/card
orders accepted day or night. Haywards Heath {0444) 454563
Bulk orders: phone for quote. Shop open 9.00 - 5.30, Mon to Fri,
not Saturday

TWO POUNDERS

Following the popularity of our BAKERS DOZEN

f1 PARC%LS, we are now introducing some

BAKERS DOZEN £2 PARCELS. We feel that you

will agree that most are exceptional bargains

but you can still get a bit extra, as with the £1

parcel, if you buy 12 you get another free!

2P1 -24 hour time switch with 2 on/offs, an ideal
heating programmer .

2P2 ~Wall mounting thermostat, high precision with
mercury switch and thermostat

2P3 —Variable and reversible 8-12v power supply, ideal
for model control

2P4 -24 volt psu with separate channels for stereo

made for Mullard UNILEX Amplifiers.
—12 volt psu 750 ma output — plastic cased and with
mains lead

2P6 —100 watt mains to 115 volts auto-transformer with
voltage tappings

2P7 —Mini key, 16 button membrane keyboard, list price
over £12, as used on PRESTEL

2P8 ~Mains motor with gear box and variable speed
selector. Series wound so suitable for further
speed control

2P9 -Time and set switch. Boxed, glass fronted and
with knobs. Controls up to 15 amps. ideal to
program electric heaters or cookers, even battery
chargers

2P10-12 volt 5 amp mains transformer — low volt
winding on separate bobbin and easy to remove
to convert to lower voitages for higher currents

2P11 —Power amp module Mullard Unilex EP3000 (note
z!e)reo pre-amp module Unilex 3001 is available

1

2P12 - Disk or Tape precision motor — has balanced rotor
and is reversible 230v mains operated 1500 rpm

2P13-Sun Lamp switch stays on for '2 hr or 1 hr
depending on setting of grub screw

2P14 ~Mug Stop kit — when thrown emit piercing squawk

2P15 ~Interupted Beam kit for burglar alarms, counters,

2P5

etc

2P16 —Lockable metal box with 2 keys, ideal for your
tools

2P17 -1 rev per minute mains driven motor with gear
box, ideal to operate mirror ball

2P18 - Liquid/gas shut off valve mains solenoid operated

2P19 - Disco switch-motor drives 6 or more 10 amp
change over micro switches supplied ready for
mains operation

2P20 —-20 metres extension lead, 2 core — ideal most
Black and Decker garden tools

2P21 - 10 watt amplifier, Mullard modute reference 1173

2P22 —Motor driven switch 20 secs on or off after push

on
2P23 - Long and medium wave radio chassis - with siow
motion drive ideal music while you work, could be
mounted on extension speaker cabinet
2P24 - Clockwork operated 14 hour switch 15A 250V with
clutch

MORE BAKERS DOZEN £1 PARCELS

BD189 - 2 double pole 20 amp 250v flush mounting
switches — white

BD190 — 2 double pole 20 amp 250v surface mounting
switches with neon indicators — brown

BD191 - 6 B.C. lamp holder adaptors white

BD192- 3 BI.C. to 2 pin lamp holder adaptors with
plugs

BD193~ 65 amp 3 pin flush sockets brown

BD134- 35 amp 3 pin switched sockets surface
mounting, brown

BD195 - 5B.C. lampholder brown bakelite threaded
entry

BD196— 1in flex simmerstat for electric blanket
soldering iron etc

BD197 — 2 thermostats, spindle setting — adjustable
range for heaters ovens etc

BD198 - 1 rod thermostat for water heater etc 11" rod

BD199 - 1 mains operated solenoid with plunger 1"
travel

BD200 - 110 digit switch pad for telephones etc

BD201 - Bcomputer keyboard switches, with knobs,
pcb or vero mounting

BD202 - 1 solenoid mains operated air valve 110v coil

BD203— 28 push button switch banks 6 interlocking
and two independent locking less knobs or
one with knobs your choice

BD204 - 3 push mains voltage switches with integral
knobs

BD205— 1ultra small 12v relays 3A gold-plated

contacts normally open
BD206 — 20 metres 80 ohm coax, standard type off

white
BD207 ~ 20 metres high voltage heavy insulated flex
14.0075

BD208 — 1Photo multiplier tube RCA 4555 or

equivaient Japanese make

BD209 - 1 Metal box approx. 8" x 3" x 4" ex equipment
but good condition

BD210 - 4 Transistors type 2N3055

BD211— 1 Electric clock mains driven, always right
time — not cased

BD212~ 1 Double 8v % amp mains transformer ideal
for dimming or strobing fluorescent tubes or
psu etc

BD213- 2 Curly 5 core ieads for mobile telephones,
transmitters etc, stretched length approx 2
metres

BD214- 3 sub-miniature toggle switches spdt with
plastic dolly

BD215—- 5 miniature siide switches dpdt with chrome
dolly

BD216~ 1 Stereo preamp Mullard EP3001

BD217 — 100 push on tag connector Ya straight

BD218 ~ 100 push on tag connector Va right angled

BD219 — 100 soldercon terminals make IC sockets any
length and width

BD220 -~ 3 Heat sinks for flat ICs predrilied size 40 x 40
x 25mm
BD22 - matt black, four sided
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On these pages we present details of
~ Interesting contacls from clubs and
Iindividuals. We would be happy to
receive any similar tems from readers

Fol.t j

Todmorden Raynet

On 17 August this year the
Todmorden Round Table
organised a huge charity walk
through Summit Tunnel on
the Lancashire/Yorkshire
border.

Only eight months pre-
viously the tunnel had been
closed completely after a
locomotive with a cargo of
petrol derailed and caught
fire, causing severe damage.

During and after this inci-
dent neither fire nor police
officers could establish radio
communications from one
end of the tunnel to the other.
However, a week prior to the
charity walk Todmorden
Raynet, who had been called
upon to assist the St John's
Ambulance Brigade establish
communications for use dur-
ing the event, conducted a
feasibility exercise with a
British Rail engineer and
found that, using 70cm, com-
munication was possible from
the centre of the tunnel to
each end.

The engineer was
astounded at the group’s
efforts — he had felt that if
professional people could
not succeed in establishing
communications in these
circumstances then Raynet
were wasting their time.

The whole exercise was an
outstanding success. Over
6,000 people participated in
the charity walk and Todmor-
den Raynet showed that,
although an amateur
organisation, they could pro-
vide a service in some of the
most unusual and difficult
circumstances.

Worcester & District ARC

The Worcester and District
Amateur Radio Club gathers
for ciub nights and informal
meetings at 8.00pm at the Old
Felows Hall, New Street,
Worcester. Club nights are
held on a Monday evening
and informal gatherings on a
Wednesday.

On club nights they arrange
various lectures and demon-
strations. On the agenda for
August they have a talk on
contesting by Richard Mar-
shall G4ERP on the 5th and an
informal meeting on the 21st.

Those interested in joining
the club or requiring further
information shouid contact: D
W Batchelor G4RBD, Hon
Secretary, 14 Oakleigh Heath,
Hallow, Worcester WR22 6NQ.

More ham aid

On 25 May this year, Fren-
sham Heights School, a
pioneer progressive school
situated near Farnham in
Surrey, celebrated its 60th
anniversary. For the occasion
the school's flourishing
amateur radio club obtained a
special event callsign,
GBA4FHR, and went on the air
for 12 hours.

Working in two hour shifts,
four members of of the club
endeavoured to make as
many contacts world-wide as
they could between the hours
of 8.00am and 8.00pm.

The main object of this
marathon transmission was to
celebrate the school's
anniversary and to look for-
ward to a further 60 years of
educational success. A more
serious objective motivated
the exercise, however.
Teachers, pupils and parents
had been asked to sponsor
the club for the number of
contacts made during the day,
the money being earmarked
for famine relief in the Sudan.

Conditions were not very
good and nearly all the con-
tacts made were in Europe. By
7.00pm four tired operators
were looking forward to a
little silence and some of
what remained of the even-
ing’s sunshine.

As guest member Don Mur-
ray G1DGI, operating under
supervision from G4VCG, was
‘signing’ with a Dutch
amateur, an English voice
broke in with an unfamiliar

S———

calisign - ST5S5ALR. He had
overheard Don explaining the
sponsorship scheme and he
was overjoyed to make con-
tact: he was situated at El
Obeid in central Sudan and
was a field-worker with an aid
organisation. Suddenly flag-
ging spirits were revived: the
club had made contact with
the very country whose plight
had motivated the sponsor-
ship plan.

Excited details were trans-
mitted by STS5ALR and it was
arranged that he would send
information about the
particular activities in which
his group were involved in
drought-stricken E|l Obeid.
With promises of further con-

tact on the air, the two
stations signed.
Whilst Mr Bob Geldof's

mighty achievements have
yet to be rivalled, the jubilant
members of Frensham
Heights Amateur Radio Club
are looking forward eagerly
to participating in direct aid
to that troubled part of the
world. Already there is taik of
the possibility of some kind of
organised amateur radio
famine relief project
involving further sponsored
transmissions and contacts
with amateurs in the field.
The club would be very
interested to hear from any-
one who feels that they might
be in a position to offer advice
or help in the setting up of
such a project. The two gov-
erning factors must be
practicality and observation
for international licensing
conditions. Write to: Dick
Jones (G1JCD). The Radio

Club, Frensham Heights
School, Rowledge, Surrey
GU10 4EA.

Fresh ham

The Borehamwood and
Elstree Amateur Radio Soci-
ety is a newly formed

organisation with a current
membership of 25, and it is
hoped to increase this num-
ber in the coming months.

The society is open to all
interested in ham radio and
activities inctude regutar CW
lessons, film shows and lec-
tures.

Several special event sta-
tions have already been held,
the most recent being
GB4BWF to celebrate British
Film Year.

A number of members were

successful recently in pas-
sing the RAE and are now
working towards the class A
examination. Several mem-
bers have an interest in RTTY
and data transmission.

The club net is often heard
on Wednesday evenings on
144.270MHz. Members meet
on the first Monday of each
month at 7.30pm at the Organ
Hall Community Centre, Bair-
stow, Borehamwood, Herts.

Anyone interested in join-
ing should phone Ivor on 953
5287 during office hours or
Tony on 207 3809, evenings.

Reshuffle kerfuffle

There have been some
changes in the committee of
the Biggin Hill Amateur Radio
Club.

The committee is now as
follows: Honorary Chairman -
Jim Burr G3CTI; Honorary
Secretary - Robert Senft
GOAMP; Membership Secret-
ary - Graham Chamberlain
G8TBZ; Honorary Treasurer -
Ron  Edgington  GOCKN;
Events Organiser - Derek
Scofield G4UQV; Newsletter
Editor - lan Mitcheli G4NSD;
Technical Advisor - lan
Daniels G4VTD; Club Auditor
- Bill Price G8SQT.

All correspondence should
be addressed to: Robert
Senft, Mill Hay, Standard
Road, Downe, Kent BR6 7HL.

Room for improvement

The Glenrothes and District
ARC (GM4GRC/GM3ULG)
have carried out a lot of work
on their clubrooms in the past
few months, especially with
regard to the installation of
various antennas on the roof
of the building.

A VHF system is now com-
plete with a 4 elementyagi for
4m, 16 element yagi collinear
for 2m and 16 element yagi for
70cm instalied on a common
rotator.

On HF the antennas have
been erected but still require
tuning before work is com-
plete. The installation con-
sists of a 3 element triband
yagi for 10, 15 and 20m and
dipoles for 40 and 80m. There
is also a possibility that
dipoles for 160m and the
WARC bands may be added.

Those interested in finding
out more about the club and
its activities should contact:
Jim Burke GM4TNP, Provosts
Land, Leslie, Fife, Scotland.
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Focus on the ACC

A few years ago the original
Amateur Computer Club
(ACC), founded in 1974, split
into two groups: the new
Amateur Computer Club,
which continues to publish
the bi-monthily ACCumulator,
and the Association of Com-
puter Clubs (also ACC, just to
confuse matters!), which rep-
resents clubs and user
groups at a national level.

The Amateur Computer
Club supports the ‘hacker' -
but members are quick to
point out that they do not
mean the database pirates
who have recently adopted
this title but rather the ‘true
hacker’: the enthusiast who
builds his own computer and
add-ons ‘and writes his own
software.

ACCumulator is aimed at
the DIY computer enthusiast
and has published many
designs, including most of the
popular microprocessor
chips.

The club is run by acommit-
tee of amateurs who are
elected each year.

Readers who are interested
in this aspect of the computer
hobby shoutd contact: Bazyle
Butcher (Chairman), ACC, 16
St Peter's Close, Bushey
Heath, Watford WD2 3LG.

Behind the Iron Curtain

We often receive letters
from Eastern European
amateurs who require equip-
ment, books and magazines
relevant to the radio and
electronics hobby.

The latest plea comes from
Poland. Pazur Stanislaw is
willing to exchange copies of
the Polish magazine
Radioelektronik, records or
classical music for the
Amateur Television Hand-
book, volumes 1 and 2, CQ-TV
magazine and Television,
1980-1985.

If you think you can help,
write to: Pazur Stanislaw,
Tarnowiecka 3/35, 04-174
Warszawa, Poland.

IRTS news

The latest newsietter from
the Irish Radio Transmitters
Society contains more
information about the prizes
being offered in the society’s
homebrew competition. A
Wood & Douglas switched 2m
pre-amp has been added as
further encouragementto the

El home-brewers. More
details are available from the
editor, EI3CZ.

The editor is always happy
toreceive contributions, from
letters and short articles to
photocopies of items of inter-
est seen in technical publica-
tions.

Museum pieces

Rae Otterstad OZ8RO is
always on the look-out for old
equipment for exhibition in
his museum in Denmark.

He s particularly interested
in the following: R1124c
receiver, R1125 marker
receiver, R1084 ground sta-
tion receiver, 10A/11841 con-
trol unit, type 12A test oscilla-
tor, type 5A test set, TR1196
Tx/Rx, A1134a junction box,
AR77 receiver plus any Ww2
equipment or manuals, etc.

If you can help, contact
OZ8RO at the following
address and he will arrange
for the equipment to be
collected: Rae Otterstad,
Vejdammen 5, DK-2840, Holte,
Denmark. Tel: 010-452-801875.

Poole Club Award

The Poole Radio Amateur
Society has announced the
Poole Club Award, the rules
for which are as follows.

Activity for the award must
take place between Sunday
15December 1985 and Sunday
5 January 1986 inclusive.

Contacts may be made on
any bands and modes with
stations located in Poole,
members of Poole Radio
Amateur Society or the club
station G4PRS. Points will be
awarded for contacts in the
following categories:
a) working astation located in
Poole - 1 point;

Members and

EE T e N SEIN

friends from the Bal

b)working a member of Poole
Radio Amateur Society - 5
points;

c) working G4PRS (which may
be /A, /P, or /M for part of the
time) ~ 20 points.

To qualify for the award
stations must have obtained
at least 50 points.

To claim the award, a log
detailing claimed contacts
should be submitted with 50p
(2 IRCs for non-UK stations)
to Colin Baverstock G4WCK,
28 Kingston Road, Poole,
Dorset BH15 2LP, posted not
later than 31 January 1986. No
station may feature more than
once in a log (even if on a
different band or mode).

G4PRS will be active for
several hours on most days
during the period, mainly on
80m, 2m and 10m, although
some activity on other HF and
VHF bands is likely.

Restoration project

We recently received a plea
for helpfrom MrW M Jamesin
Zimbabwe, who plans to
restore some old equipment
but is unable to obtain the
relevant circuit/service dia-
grams and parts.

The instruments in ques-
tion are a Rogers stereo
amplifier, model HG88 Mk |I,
and an Erskine Laboratories
Ltd oscilloscope Type 13,
serial number 187, reference
number 10S/825.

If you think you can help,
write with details to: Mr WM
James, 32 Cawston Street,
North End, Bulawayo, Zim-
babwe.

Microwaves

Gien Ross G8MWR, who
writes the ‘On the Beam’
feature for our sister publica-

e

ena ARC (GI3FFF), who operated

the special event station GBZMRI on Rathiin Island in August. Moiley

looking crew, ain't they?

tion Amateur Radio, will be
giving a talk on microwaves
on 23 October for the Crawley
Amateur Radio Club.

The ciub has also organised
a junk sale on 16 November.

Details of both events can
be obtained by contacting the
Secretary, Dave Hill G41QM,
on Crawley 882641.

Digital fitters

The Verulam  Amateur
Radio Clubis hosting atalkon
26 November entitled ‘Digital
Filters’, by John Masterton
G8FUL, beginning at 7.30pm.

The club meets at the RAF
Association  Headquarters,
New Kent Road, St Albans,
Herts on the second and
fourth Tuesdays of each
month.

More information on the
club and its activities is
available from: Hilary

Claytonsmith G4JKS (Honor-
ary Secretary), 115 Marshals-
wick Lane, St Albans, Herts.

Maltby lectures

The Maltby Amateur Radio
Society’s November sche-
dule includes a taik by G4BVV
on the 8th on the subject of
smoke detectors, three mini
lectures on the 15th, and on
the 29th G60OYL covers
meteor scatter.

The society holds meetings
every Friday in the Church
Buildings, Church Lane,
Maltby, and details can be
obtained from the Secretary,
lan G3ZHI, on Rotherham
814911.

Lincoln short wave

The programme of events of
the Lincoln Short Wave Club
for November is as follows:
6 November - CW/RAE class
13 November - Activity Night
20 November - CW/RAE class
27 November - Simple Test
Equipment for the Radio
Amateur, a talk by G3MGX.

Further details of club acti-
vities and membership are
available from: Mrs Pam Rose
G4STO (Secretary), c/o City
Engineers Club, Central
Depot, Waterside South, Lin-
coin.

Why not send
us a photo of
your club?
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unwanted equipment or advertise your ‘wants’.

accept ads not on our order form.

Simply complete the order form at the end of these ads, feel free to use an
extra sheet of paper if there is not enough space on the order form. We will

FREE CLASSIFIED ADS

FREE CLASSIFIED ADS CAN WORK FOR YOU
We are pieased to be able to offer readers the opportunity to sell your

CM14 4SE.

DEADLINE AND CONDITIONS
Advertisements will be inserted in the first available issue on a first come first
served basis, We reserve the right to edit and exclude any ad. Trade
advertisements are not accepted.

Send to: Radio & Electronics Wortd, Sovereign House, Bremtwood, Essex

BYaesu FT227R, 10W 144-148MHz. Good condition,
with mobile mount, £125. Europa transverter +
spare QQVO0640A, all leads, £40. Collins UHF
ground Rx. Ex-USAF, good condition, good
performer, but large. Bargain at £85. AR2001
scanner, like new, £275. Excelient performance.
Tel: Leeds 677101.

HELeitz 10x40B binocs superb glass, 3 months old,
cost £420, used twice. With cash for quality HF
gear, modern with digital readout, ie lcom 71/70 or
equivalent Rx. High quality transceiver con-
sidered. Tel: Manchester (061) 834 2053 after 7pm
or weekends. Ask for Ken.

WPresident Grant multimode converted to 10
metres. Perfect, with matching mike, £45. Copal
24hr clock and date, as new, £8.50. 240V Olivetti
portable typewriter, as new, £22. Grundig reel to
reel tape recorder in excellent condition, with
many tapes, £22. Or exchange lot for comm
receiver. 40 Rooley Crescent, Bradford, West
Yorks BD6 1BX. Tel: (0274) 728219.

BAutek QF1A audio filter, $170. VTVM, $30 and HT
probe, $20. Musicotour 3 channel, $100. Maplin
audio processor, $70. 2 inch printer, $25. 16 x 4116
ICs $24. HT panel meters 230V ac relays, many
values. Substitution unit. Send for list, 2 IRCs or
SAE.Rout, 3/137 Champion St, Christ-Church, New
Zealand.

MBurndept 470/471 UHF H/H parts. All used, tested
and in good working order. First local oscillator -
high band, £8.00. 10.7 amp, £6.00. Second mixer,
£8.00. Second local oscillator, £7.00. Disc/amp,
£8.00. Mute/standby, £10.00. Audio amp, £12.00. Tx
osc/multiplier — low band, £17.00. First PA ~ high
band, £5.00. Second PA - low band, £10.00.
Modulator £8.00. Volume controi, £5.00. Trans-
ducer, £5.00. Aerial, £5.00. Steve. Tel: Portsmouth
(0705) 831641.

BFor real, HFDX HyGain ‘Long John' model 205BA
five-element 20m beam, £175.00. Mosiey Elan 3
element, 10 & 15m beam, £50.00. Both ono. Thuriow
G3WW QTHr. 2 Church Street, Wimblington,
March, Cambs PE15 0QS. Tel: (0354) 740255.
WPye reflectometer SWR power meter. HF type
RFL4 as new, £30 plus post. Agavox magnetic disc
audio typist's recorders with all associated
equipment, stethophones, remote control, stop/
start, discs. All good working order, £5 each plus
post. Offers for seven? PSU 240V computer
smoothed and regulated 20V 5A dc and 25V 6A dc in
one unit, £10 plus post. Walker, 23 Forest Hill,
Yeovil, Somerset BA20 2PF. Tel: Yeovil 25225,
ERX80 Epson printer. As new, boxed. Both parallel
and serial inputs (known as Centronics or R$232),
£150. Post, carr, insurance extra. P Last, 4 Hillside,
Marham, Kings Lynn, Norfolk. Tel: (0760) 337463.
BMRA17, spare valves & manual, good condition,
£120. P Koker, 27 Greenhill Avenue, Kiddermins-
ter, Worcs DY10 2QU. Tel: Kidd 755370 evenings,
BFerrograph reel/reel tape recorder, good order.
Felcon humidifier, as new. Welson portable organ,
working, needs restoration. Quantity printed
circuit board and Veroboard. Quantity 3ohm
eliptical speakers, lots of other items, room
wanted. Tel: Southampton 788278.

BFT One general coverage transceiver with every
conceivable extra factory fitted. With matching
speaker and mike. Suitable amateur or commer-
cial use. Also factory suggested mods, not yet
fitted. Virtually unused and in as new condition,
worth over £2,000 new. Tel: (0248) 714655 evenings,
John GW3VVC QTHr.

WFairmate AS32320 AM/FM scanning receiver, 12
volt car. 110MHz-162MHz, 296MHz-368MHz, 20
memories, £75. Aiso Band |, I(, 11,1V, and V aerials
plus rotor, £50. Tei: (027581) 4858 office or (0272)
685767 home.

BWW?2 radar units (Gee and Loran indicators etc),
mains xfmrs, over 250 valves, Wireless World 1943-
48, Electronic Engineering, 1950-57, £250 ono.
Would split. Tel: (021) 422 3994, evenings only.
Bicom IC280E 2m fully synthesised 10W FM
mobile, base use only, £140. Yaesu FT101B, good
condition, £250. Yaesu FT707 HF mobiie, good
condition, £375. Sinclair Spectrum 48K and PSU
boxed, £60. Scarab systems RTTY interface for
Spectrum, £60. Commodore C64, PSU and
Datasette unit, plus programmers’ guides, £140.
Paul G4SLX. Tel: (08926) 62790.

BMicropolis disc drive 80 track D/S D/D, £75.
Workshop manual Trio TR9000, £5. Manual
FT225RD, £5. 800 MFD 450V electrolytics, £5. New
Pye car suppressor, £5. Pye Tulip mike, £5. 2732
memory chips, £1. Constant voltage transformers
100W £5, 250W £10. Variacs £5. Pre-scalers 8630B,
£5. Lots of meters, variable capacitors, mains and
isolation transformers, xtals, relays, valves, tran-
sistors, ICs, etc. Roy Reynolds, 6 Church Way,
Stratton, Swindon, Wilts SN3 4NF. Tel: Swindon
822055.

BB/W TV camera with Tamron F1.6/16mm lens
Vid/RF output suitable for ATV, £25. Pair of CCSI
(contact cooled 4CX250B) with HS10A heatsinks
and 2 UHF bases, £30. Valves & bases new and
unused. 100m 5 core rotator control cable, £15.
Buyer coilects. Mr G Dawson, 10 Seven Acres,
Thame, Oxon, OX9 3JQ. Tel: (084421) 5857.
BFairmate scanner receiver model AS-32320,
covers 110-136MHz, 136-162MHz, 296-368MHz AM-
FM on any band, plus 20 memories. £95.00 ono, or
exchange for HF receiver, ie FRG7, R1000, EC10,
etc. Tel: Dave on (01) 560 0194, 9-5pm.

BWSuper Star 2000 rig. 200 channel all mode + kHz
shift, 25.995-27.995MHz on slide mount. SWR,
power ant matcher meter + plugs, leads, dummy
load + 2 mobile ant plus 120 channel (40 FCC upper
+ lower 40s). AM with most of features, inc SWR RF
gain, etc, £200 lot or will swap for good 2m mobile
unit or gen coverage Rx. Alan. Tel: Bursiedon
(Southampton) 4427,

BCirkit 720 channel fully synthesised air band
receiver. 118-136MHz in 25Kc steps. Needs
finishing and setting up. Complete with Nicads
and spare ICs and full instructions etc, including
details for conversion to scanner. £50 ono/ex-
change WHY. Tel: Ipswich {Suffolk) 718390.
BWayne Kerr CT500 puise generator set, variable
pulse width and frequency 100Hz to 60kHz,
variable amplitude, positive or negative puise,
external trigger, sync, and modulation if required.
This is a mint condition laboratory instrument,
complete with leads. Size 17 inches by 9 inches by
14inches, weight 10kg. Sensible offers invited. AR
Box. Tel: (0225) 708240 (Wiltshire).

BEddystone communication receiver, mode! 840A.
Nice condition, with copy of instruction manual,
£65. Avometer 8 Mk V. Good condition, with
batteries, leads and operating instructions, £55.
AWA Teleradio transmitter/receiver, mode! 60A. 2-
10MHz, 35 watt AM output, 12 volt dc power supply.
6883 valve PA. With mic, speaker and detailed
manual, believed working, £15. Tel: Petersfield
62049,

‘WFT290R 2m muitimode, mint condition, boxed, 1

owner from new £275 ono. BNOS LPM-144-3-100 2m
linear 6 weeks old, boxed £150. Realistic DX-302
communication receiver, digital frequency read-
out 10kHz-30MHz, excellent condition + Mizuho
ATU, £120. Buyer inspects + collects. All above can
be seenworking! Mike G11UC. Tel: Leyland 424878,
after 6.00pm.

BYaesu transceiver FT757GX, automatic ATU
FT757AT, power supply switch mode FP757GX,
£775. Middleton, 49 Wolseley Road, Stafford ST16
3XW.

BYaesu desk mic YD844, new in box, £27. Burndept
B473 VHF handi, fitted R5, $22, $17, no Tx-xtals,
comp with CCT & batts, £50. 18W + 18W stereo car
booster 12V, £15. Bargraph LED, Taco 12V, suit any
car, £7. QQZ03-20, used £2. 22 inch b/w TV £10. 20
inch colour TV £25. 12 inch b/w portable £20, ideal
ATV. All carriage extra or coilect. Tel: Ben (021) 525
9772.

BElectronic junk still unsold, only one caller to
date! See ad June issue. Will strip everything and
salvage components if not sold by November.
Must get rid, no room in flat. Would consider
splitting. TVs, record players, panel meters, relays,
computer keyboard, alarm, key switch, radio-
grams, PCBs. Swap for scope, video recorder,
unused components, WHY. Only £60 ono. Bring
roomy transport (van, bus?)! inctudes unwanted 20
Kilo parcel bought in error recently from Display
Electronics. Any offers? S Harper, 8 Birchtree
Road, Thorpe Hesley, Rotherham, S Yorks.
Junction 35 M1. Then second right off A629. See
you soon after 5pm?

WTandy TRS-80 mod-1 level-2, 48K, upper/lower
case, twin 40-track Tandon drives, two cassette
recorders, lots of software - inciuding Basic
instruction course, assembler/editor, Sublogic
Flight Simulator, games. 80 micro magazines, ai!
manuals, £300. Tel: {024 026) 2718.

BTwo digit LED dice, £4. TBA540Q, TBA990Q, £1
each. Uncoded BC107 25/21. Diodes, fall outs,
250/21. All new. First write, first served. Limited
quantities. Could use some radio and TV servicing
volumes and Babani publications. Anyone want to
get rid? S Harper, 8 Birchtree Road, Thorpe
Hesley, Rotherham, South Yorks S61 2TH.
BYaesu FT-290R 2m transceiver, Nicads, charger,
mobile mounting bracket, carry case and speaker
mike. Atl boxed, as new, £260. L Green, 8 Hollies
Close, Royston, Herts SG8 7DZ. Tel: Royston (0763)
44532.

BOne pair pocket phones RB/SU8 plus Night Call
charger amp, spare Nicads, three extra receivers,
£35. Trio JR310 Rx satellite mod, 10m/160m gwo,
£90. Kenwood TR8300 UHF FM Tx Rx, xtalled, all
even rptrs plus three simplex, operating and
service manual, £90. All above ono. Tel: (0302)
841530, G6UGU QTHr FL110. PX considered on
above items.

BMurphy 27MHz FM base station CB rig. Boxed, as
new, £40. Modulator Saturn base station antenna.
Never used, £10. Micronta 27-range multimeter
hardly used £10. ZX81 computer, broken but good
for spares, £5. 16K RAM-pack, working £5. PSU, £5.
Also some tapes for ZX81, and manual etc. Swap
for 48K Spectrum, or similar, WHY? Buyer collects.
Graham Johnson, 95A Coventry Road, Nuneaton,
Warwicks CV10 7AA. Tel: (0203) 341368,

B Broadcast transmitter, FM 88-108MHz, 80 watts
output. Frequency stability and modulatiomsquality
excellent. Mains power supply included, but can
be operated from car batteries. Compact and
portable. Use with simple dipole antenna or more
complex array. Instructions provided. Will pass
stereo signal. Price only £150. Also medium wave
transmitter, 40 watts output. Crystal controiled.
Superb audio reproduction. Mains operation.
Portable, £150. Range of either Tx can be 30 miles
or more. Official Home Office licences will be
available late 1985 for ‘Community Radio’. Private
individuats or groups will be allowed to own and
operate a radio broadcasting station. Detaiis tel:
01-769 8605.

B Sony ICF2001 portable communications
receiver, PLL synthesized, microprocessor con-
troilled, AM 150-29999kHz. FM 87.5-108MHz c/w 110-
250V adaptor, service manuai, perfect £85. Barlow
Wadley XCR30 portable crystal controlled com-
munications receiver AM 500kHz-31MHz, FM 87.5-
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B Tandy model 100 expansion RAM, bargain at
only £38. Professional keyboard with display PCB,
needs only monitor TV to make VDU with 64 chars
perline x 16 lines. RS232, only £18. Mick. Tel: 01-751
2262, after 6.00pm.

B Valve voltmeter CT54, 10kHz to 200MHz,
13inx10inx5in, as new condition, inc RF probe,
requires batteries. Six ac-dc volts ranges, five
ohms ranges: £12. TEL power control unit N23045
C2T, indicator lamps, 2 coils, 4 fuses, 3 relays,
12inx10%inx6in: £4. Ex-RAF Xtal monitor, requires
batteries: £8. Canadian 58 set, 6 to 9MHz AM
transceiver, vgc, complete with headset and mic,
vibrator unit with two uncharged cells: £40.
Heathkit DX-40U plus VF-1U VFO, complete, 5-
bands, CW/AM transmitter, good condition.
Amplion Convette mains power supply, output
1.5V or 2V, 150V HT, £5. Omron 24V DP encapsu-
lated relay, octal base and socket, new: £2.
Hallicrafter xtat filter, 10X base, 455kHz: £1. 3-pin
wavemeter dual xtal, 100/1000kHz; £2. Approx 250
valves, mainly ex-equipment, heater-tested. Xtals,
var bases, ranges within 4,5,6,7, 8,10, 14, 21, 23, 35,
36, 37, 38BMHz: 25p to £1 each. All above, collect or
add carriage/postage. A W McNeill, 40 Turnpike
Road, Newbury, Berks RG13 3AS. Tel: Newbury
40750.

H Belcom LS102L 26-30MHz multimode mic
bracket box, £140 ono or swap for 70cm muitimode
or WHY. 20 amp homebuiit PSU, problems, £25 cost
£50. Datong VCI £80. CB to MW converter, ideal for
Grundig etc. IF MW to 80m, £10. 27 MW R2000 plus
VHF converter, £360. Hirshman rotator, £25. 4 ele
quad 2 metre, £10. LEC fridge ideal for burner, £25.

2 metre MM convert 28MHz IF, £25. Write Alan

Fordham, 31C Anerly Park, Penge SE20.

B Pet 2001/8K computer integral screen cassette,
hardly used, good working order, manuals, very
suitable for expansion, very cheap at £80. K F

Arnold. Tel: 01-733 3552.

M Tektronix oscilloscope type 453. SOMHz two
channel dual timebase fully transistorised,
recently calibrated and in good condition. Price
includes two probes and delivery via carrier if
required. £300. Tel: (0555) 840409.

m Complete 2m station comprising lcom IC-271H
100W multimode base station muTek FE fitted, in
superb condition, complete with |C-PS30 25A PSU
and IC-SP3 speaker. Also |C-02E handheld. Offers.
All equipment has hardly been used. Save money
on purchasing new equipment. Genuine reason
for sale. lan GBNKB QTHr. (0509) 502989 (Leics).
B Canoncomputer AS100, twin disk 5inch, printer,
office system. No books or disks, all parts working
and in mint condition, offers or swap HF gear WHY.
Tel: Paul on 01-961 4659.

m Heath DX40, DX60, DX100, SB401, HW16, also
Codar AT5 plus AC/PU. Must be in good working
order, no rubbish. Please write to: Marris, 35
Kingswood House, Farnham Road, Slough, Berks
SL2 1DA.

B KW Ezee Match tuner unit or WHY. Reasonable
price G3AGX QTHr. Tel: (0482) 822276.

B CB gear wanted by private buyer, all CB
equipment considered, nothing too big or too
small, just write with details and price & SAE if
possible to D Martin, 29 St Johns Close,
Leatherhead, Surrey.

B Any Halilicrafters HF comm receiver, non-
working accepted if complete. Also Eddystone or
Raymart six pin short wave plug-in coils and
Electronique 1.6MHz IF transformers. Mr G J
Fowle, 12 Lytham Road, Broadstone, Dorset BH18
8JS. Tel: (0202) 698142.

B Television magazines, 1979 onwards. Tel: (01)
451 3093.

W Valves: R type to KT88, any quantity, output
triodes especially wanted. All valve wireless,
communications, audio equipment and crystal
sets. Early quality valve hi-fi amplifiers, tuners,
turntables, speakers, pick-ups and heads. Decca
Deccola, Dynatron, RGD and similar radiograms
and separates. Compact, transportable, military
receivers, transceivers, ‘spy-sets’, etc. American
midget radio sets, Ekco, Philco, Phillips, ‘Art-
Deco' bakelite radios and speakers. Please write:
John Baker, 57 Birkenhead Street, London WC1H
8BB. Tel: 01-833 3008.

| Diawa Search Nine 2m Rx or crystal controlled
handheld or similar. Can coliect within fifty miles.
£50 cash waiting. Apply M Hynes, Fiat one, 3A High
Street, Torrington, Devon EX38 8HN.

# Exchange Polish magazine Radioelektronik or
records/classical music/for books or magazines:
Amateur Television Handbook, vols 1, 2, CQ-TV
and Television, 1980-1985. Pazur Stanislaw, Tarno-
wiecka 3/35, 04-174 Warszawa, Poland.

B Handbooks, circuits, data, for sale or loan for
copy: KW Valianttransmitter and PSU, multi-elmac
PMR-7 receiver and PSR-12 PSU, Dependapac
(London) toroidal/transistorised Tx PSU. A W
McNeill, 40 Turnpike Road, Newbury, Berks RG13
3AS. Tel: Newbury 40750.

B HF SSB rig wanted, anything considered,
Yaesu, Trio, KW, Swan, etc. Must be cheap, cash
waiting. Exchange Harvard hand-held 40ch CBrig,
anything interesting. Tel: Thanet (0843) 69068.

B Have two old instruments | would like to
restore: (a) Rogers stereo amplifier, model HG88
Mark Il; (b) oscilloscope Type 13, Erskine
Laboratories Ltd, serial no 187, ref no 105/825.
Require circuitdiagrams and service diagrams for
both units and/or indication of spares available.
Reply to Mr W M James, 32 Cawston Street, North
End, Bulawayo, Zimbabwe. Initially letters only.

Radlo & Electronics World —
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108MHz ¢/w MFRS service manuals original box,
perfect £45. Tel: Wellingborough (0933) 650030,
evenings.

B FRG7700 comm receiver, as new appearance
and performance, with manual, a good buy,
originai carton lost, £230, no time wasters please.
Buyer can collect or | will pay for delivery. Mr
George Jacob, 23 Waterloo Gdns, Penylan, Cardiff
CF2 5AA. Tel: (0222) 487299 or (0222) 490504.

B ZX81 plus 16K, £30 or swap for 2 metre rig.
Thomas Williams, 51 Alamein Drive, Winsford,
Cheshire CW7 1DG.

B Rare chance to purchase Grundig Satellit 600
professional receiver, covers SW 1.6-26.1MHz, LW,
MW, FM bands, USB LSB, digital readout, 60
stations memory 32 on SW, date, time, auto switch
on/off, mains or portable, etc. As new boxed,
bargain £250, or p/ex for FRG7700, Trio R-2000.
Pro2001-FM scanning receiver, covers VHF 30-
S50MHz 144-174MHz UHF 430-512MHz, direct
keyboard entry, digital readout 16 channel
memory, monitor siow-fast-search keys, boxed as
new £110. Tel: Runcorn, Cheshire 711393.

W Free! RAE Maths Tutor program for ZX81 (16K).
Send a strong SAE. A donation to Oxfam would be
welcome. Aian Anderson, GOBFM, 44 The Spring,
Market Layington, Devizes, Wilts SN10 4EB.

B 8-pin IC sockets made by Texas in the USA, still
boxed, as new, 80 in all, £1 for 10 or £8 the lot. Also
NES55 [Cs about 30 in all, 5 for 90p and BC108
transistors about 60 in all, 10 for £1. Red LEDs
TL209, 10 only £1.30. Red 2in LEDs, 10 only £1.40.
UA7411Cs, 10 only £1.60. All are new and unwanted.
Private seller. 20p postage appreciated. D Martin,
29 St Johns Close, Leatherhead, Surrey.

W Colour Genie computer with Radsoft RTTY
package £90, or with cassette deck and tech
manual £105. Also BARTG built STSC, offers. G
Jackson QTHr. Tel: (204) 4025, evenings after
6.30pm.

B Early wireless books: More Practical Valve

Circuits by Scott-Taggart (1923), £4. Wireless by
Eccles (1933), £2. Wireless, Step-by-Step by
Dictron (1931) £2. Tel: Reading 883799.

B Hameg HM203 20MHz oscilloscope with compo-
nent tester. Also Leader LSG17 wide band signal
generator, and Leader LAG27 audio signal
generator, with test probes and test cables will
exchange for BBC-B Micro with disk drive. Tel:
(0384) 637905.

& Sony ICF2001 digital keypad entry receiver
150kHz to 29.999MHz, 78 to 108MHz AM/SSB/CW
memory for any 6 AM/SSB or 6 FM frequencies.
Automatic scanning between any two frequen-
cies. Frequency shown on LCD display, £80.00.
Ashford, Middx. Tel: Ashford 56851.

® Exchange the following PA system. CTH 100W
12V PA amplifier, 2 Grampian 42in horns, GPI
drivers, 2 Bouyer 25W horns, 2 eagle 8in horns, all
100V line. Two speaker stands, mics, cables, etc.
Swap for any one of the following: 2mtr multimode
base station, HF Tx/Rx station, VHS, Beta or U-
matic portable VCR or Ferrograph Logic 7 reei to
reel tape recorder WHY. Ray Hill G6TSL, 7
Willowbrook, Greytree, Ross-on-Wye, Here-
fordshire HR9 7JS.

B 48K Spectrum in stone chip keyboard & interf 1
+ 1microdrive & Alphcom 32 printer & Srotls paper
& tape recorder & joystick interf. Quickshot il & 8
cartridges & interface to transfer any program to
microdrive, cassette box full of progs, info sheets,
Morse Rx, Morse tutor and RTTY prog, no interf
needed to use any of these with computer £300.
AlanRichardson, 171 Carr Lane, Acomb Road, York
YO2 5HQ. Tel: 796922 after 6pm.

B Yaesu FT209RH 5W handheld, 4 months old with
two made up Nicad packs as old as the rig. One
Yaesu slow charger and one Yaesu headphone
and boom mic, as new in its own soft case with
rubber ¥aW ant plus mains 3A 13.8V PSU, leads for
nicads and PSU £250. Richardson, 171 Carr Lane,
Acomb Road, York YO2 3HQ. Tel: York 796922.

B Components: ail brand new. Enthusiasts clear-
ance of items. Selling in large packs. Each
contains a minimum of 200 resistors, 200 capaci-
tors, 6 relays, 25 ICs, 50 transistors, 50 diodes, pius
over 50 other assorted parts. Remember every part
isbrand new and unused. No s/h rubbish! £10/pack
(includes postage which costs me about £3).
(Enough parts for just 12 packs — order now!). K
Bailey, 40 Seymour Close, Seilly Park, Birmingham
B29 7JD. Tel: (021) 472 3688.

B Almost new, purchased April 1985, IC02E, BC35,
HMS, two extra battery packs £300. ICP530 system
power supply, unused £250. IC490E 70cm multi-
mode, only few hours used £460. Mirage D1010N
70cm 100W amp, few hours used, as new £230.
Cushcraft crossed yagis 144x20T £45. 430x20T £25.
Both as new. TR9000 2m multimode, good
condition, no toneburst £155. Stu, ex-H44SH. Tel:
(0323) 845263.

B Muitard high-speed valve tester with cards,
Taylor valve tester with data book, various military
receivers, transceivers, contro! units, head-
phones etc. HRO, National, Hallicrafters, Eddys-
tone receivers, large amount of surplus spares,
valves, components, crystals, projector lamps,
tape recorders, etc. Please write or telephone:
John Baker, 57 Birkenhead Street, London WC1H
8BB. Tel: 01-833 3008.

B AR2001 50-525MHz receiver, seven months old.
Owner changing to HF, £260. Chinon CES camera
outfit; 50mm lens, 55-225mm zoom lens, 2X
converter, wide strap, aluminium case, £220. M
Needham, 24 Limetree Cres, Rossington, Doncas-
ter, S Yorks. Tel: (0302) 868176.

B Ham multimode andinstructions AM, USB, LSB,
FM and legal CB, FM etc. City Star Deluxe
26/28MHz antenna on 10 foot pole, also with
instructions and approx 30 feet coax. Leson desk
mike 232 and power pack, £80.00. Mr G Cowley,
Leigh, Lancashire. Tel: (0942) 678922, weekends
only.
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G4BMK RADIO SOFTWARE

Dragon/TRSB0C. A wide range of high quality radio
software, available on tape or ROM cartridge
RTTY Tape £12. Morse Tutor £8.80 CW Transceive £10.78
ROM Cartridge for RTTY. ASCII, CW and AMTOR £39
CBM®64-RTTY Tape £11, Disk £14 CBM64-CW Tx/Rx Tape
£10,Disk£12
VIC20-RTTY Tape £10
ATOM-RTTY Utility ROM £18

All programs feature split-screen type-ahead operation

Matdenhead Locator {Dragon & CBM64) Tape €5

State callsign (if any). SAE for details

GROSVENOR SOFTWARE (REW)
2 Beacon Close, Seaford, Sussex BN25 2JZ
(0323) 893378

ESR

13a Station Road
Cullercoats — North Shields
Tyne & Wear — NE30 4PQ

Telephone 091 2514363

TRANSISTORS —
RESISTORS -
CAPACITORS —DIODES —
LED’S —SCR’S —-ICS —
VOLTAGE REGULATORS —
DISPLAYS - AUDIO &
EDGE CONNECTORS —
VERO/PCB’S —
INSTRUMENT CASES &
BOXES - POWER
AMPLIFIERS & MODULES
— MICROPHONES &
STANDS.

[XXX ADULT VIDEO CLUB|

For the genuine adult films. Available only
from ourselves. Ring

0924-471811 (24hrs)

For the intimate detalls or write

ADULT VIDEO CLUB
P.O. Box 12, Batley, W. Yorks.

QSL CARDS

Printing on colour or white gloss cards
printed to your own design. Save money by
having areprint of your own cards. We also

print all jobs for clubs or customers
printing.

Send to: Treadle Press,
King Street, Bude, Cornwall

CB/6MTR CONVERSION KIT

Full conversion kit for CB radio. To six meters ie channel
1=50.000mhz. Licence hotders only. £29.95 + £1.00 p&p. Allow 28
days for delivery.
AIR TRADE
21 St Georges Place
Northampton NN2 6EP

NEW AND SURPLUS
COMPONENTS IN STOCK

SPECTRUM RADIO & ELECTRONICS LTD
36 SLATER STREET, LIVERPOOL L1 4BX

TELEPHONE 051-709-4628

TAR AERIALS AND GOMMUNICATIONS

Deaters in Jaybeam Icom Yaesu and others. Vlsn the
THE COMMUNCIATIONS CENTRE

B45HG VIDEO

Transmit from your video recorder throughout the
house. Price £8.90 + P&P 50p. SAE for leaflet:

Electronic Maliorder
KING WILLIAM STREET, AMBLECOTE 62 Bridge Street, Ramsbottom
STOURBRIDGE, WEST MIDLANDS DY4 4CY Lancs BLO 9AG
TEL: 0384 390944 Tel: 070682-3036

WRITE OR PHONE FOR

FREE PRICE LIST.

Radio&
Electronics

The commumcafrans and electronics magazine Wor d

PNP COMMUNICATIONS
Test Equipment

Check your SSB power output and
linearity with our two-tone test
oscillatortype T30 ..o Kit £28.50
Buiit £39.50
Built in watch-dog timer
{Requires dummy load and Oscilloscope)
Send a large (A4) SAE for full Cat.
Please add VAT at the current rate.
Access Barclaycard (VISA) welcome.
62 Lawes Avenue,
Newhaven
East Sussex BNS 9SB.
Tel: (0273) 514468.

ICS ELECTRONICS LTD would like to

announce that the Alinco’s ALM-203E 2

meter handheld transceiver which we

advertised in the October issue, will be

available from mid October and at the

special reduced price of £209.00 inc VAT
Plus £250 P & P

ICS Electronics Ltd

PO Box 2, Arundel, West Sussex BN18 ONX

TEL: {024 365) 590
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TRANSISTOR TESTER

Gives quick test on any transistor PNP or NPN
with audio sound and meter reading. Mains
operated ready for use. £28.50 p&p £2.00.

MALDON TRANSFORMERS
134 London Road, Kingston-on-Thames
EN  tE:o015467538 oo

INTERGRATED CIRCUITS

TEXAS INSTRUMENTS TOP SPECIFICATION DEVICES AT
A PRICE WELL BELOW ANY OTHER SUPPLIERS AVAIL-
ABLE AS FOLLOWS:- 7400, 7402, 7420, 7428, 7440, 7451, 7474,
7486, 7493. PRICE FOR PACK OF 10 (1 TYPE) £1.00 +50p P+P
DON'T BE WITHOUT A COPY OF OUR 60 PAGE CATA-
LOGUE CRAMMED WiTH THOUSANDS OF ELECTRONIC
AND MECHANICAL BARGAINS 75p (FREE WITH ORDER)
J A CREW + CO
SPINNEY LANE
ASPLEY GUISE
MILTON KEYNES

OR TELEPHONE:- 0908 583252

GW MORSE KEYS
4 Owen Close, Rhyl,
Clwyd LL18 2LQ

= = Tel: 0745 547863

“NEW" THE GW LIGHT KEY “NEW*'
This is the key for the 30wpm + man, very light
with no piviot to slow the key down. Only £34.99
inc VAT. Available in a kit, inc siate base only
£23.50 inc VAT.
THE GW BRASS KEY
Still the best setling brass key in the UK today, a
joy to use and to look at. Only £34.99 inc VAT.
VIBROPLEX KEYS
The Presentation only £129.62

Original Std
Vibro key Std
Lambic Std ...
Delux..
Delux..
Delux..

GwMOﬂSE KEYS

Brass Racer Lambic only £54.59
All + £2.00 post and packing
WHY PAY £60.00 + FOR A PEP METER
Most radio amateurs possess a power meter and the
GW PEP Module allows them to carry out a simple
modification at iittle cost and provide themseives with
a true PEP METER. Only £9.95+ 60p P&P.

Come atong at anytime and have a r‘ay out at Rhyl.
&

DIY SPEAKERS

/ Send for our FREE price list
PL15 all we ask is a large SAE

(22p stamp) (Overseas US $2 bill)
(Europe - 2 International reply coupons)

SYSTEM DESIGNS (Total Kits): Focal,
KEF Constructor Series, etc

DRIVE UNITS Focal, KEF, Audax,
Celestion, Coles, Peerless, Seas, Siare,
Scanspeak, etc Also Group/Disco Units

CROSSOVER NETWORKS — Active &
Passive Components, Accessories etc
Expert advice via our enquiry service.

ETI/KEF PL301
Units, Networks & Components

Full details from
FALCON ELECTRONICS
Dept RE, Tabor House, Mulbarton,
Norfolk NR14 8JT
(Proprietors: Falcon Acoustics Ltd)
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DW ELECTRONICS G3 XCF

Amateur Radio Supplies
71 Victoria Rd, Widnes
b Tel: 051-420 2559 n@
Open Mon-Sat 9.30-6 (closed Thurs)
We supply Yaesu, Icom, Tonna, Jaybeam,
Microwave Modules, Datongs etc

* SERVICE MANUALS »

For ALL electronic egulpment Any age, make, model.
Amateur Radio, Test Equipment, Televisions, Colour &
Mono, Vintage Wireless, Audio, Music Centres, Video
etc. Thousands stocked.
and quote BY

MAURITRON TECHNICAL SERVICES
DEPT REW, 8 Cherry Tree Road, Chinnor, Oxon, 0X9 4QY.

{oen ]
A

IMPROVE YOUR PROSPECTS

With skills that are in demand. Learn the easy way
with a Modern Home Study Course in:

ELECTRONICS

Train for asuccess in the fastest ever growing
Industrial Sector. Course includes topics such as:
Simplified Circuit Theory, Resonance, Transister
Amplifiers, Filters and Non-Linear Wave Shaping,

Digital Circuits, Micro-Computers etc. (Use our course
to help prepare for BTEC or C&G examinations).
erie or telephone today for Free

-~ No Oblig

IDEAL SCHOOLS Ref: RE

60 St Enoch Square, Glasgow G1, UK.
or Tel: 041-248 5200

mwaj
SO OF
SEnaslelels

LeaRw ElﬁECTRONICS WITHOUT

Build electronic
circuits without solder

!
This has built-in &,"'\%/

on a Roden $-Dec

contacts and holes into ~

which you plug your components.

Suitable for all ages. Can be used

time after time. ldeal gift for -_O

students or experiments, A z/

Full instructions and 2 circuit

diagrams with each S-Dec. /
(4

\
L )
ki\gg e

Send Cheque or PO to:-
Roden Products, Dep RE
High March, Daventry,

£5-25 Including pap

Northants, NN11 4DE.

NOTTS

Thanet —
Electronics FaicoMm

95 Mortimer St, Herne Bay

Tel: 02273-69464

Open: Mon, Tues, Wed 9-5

Thurs 9-1, Fri, Sat 9-5.30
All mai! order & service enquiries to head office, 143 Reculver

| Rd, Tel: 0227363859

KENT

R.A.S.(NOTTINGHAM)
P Owen G8UUS
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 GWS35 H.F

COUNTY

Ad sizes
20mm x 59mm = single County Guide

40mm x 59mm = double County Guide

prepayment

rates

RADIO & ELECTRONICS WORLD COUNTY GUIDE ORDER FORM

TO: Radio & Electronics World - Sovereign House - Brentwood -
Essex - CM14 4SE - England - (0277) 219876

Jissues 6 issues
£47.00 £88.00
£94.00 £176.00

Ad space
single
double

12 issues
£158.00
£316.00

print your copy here

NUMBER OF INSERTIONS REQUIRED

Single County Guide 3. £47.00..]
Double County Guide 3. £94.00..] 6. £17600..] 12..

PAYMENT ENCLOSED £ —_— I

PR £8800..[] 12......£158.00..[]
.£316.00..[7]

Cheques should be made payable to Radio &
Electronics World. Overseas payments by
international Money Order

standord conditions, availoble on request.

Conditions — Payment must be-sent with order form. No copy changes ollowed. Ads accepted subject to our I

Registered No 2307662 (England)
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please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 65
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Broughton-dacques
JBUll
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Edwardschild.
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ADVERTISING RATES & INFORMATION

DlspLAY AD RATES series rates for consecutive insertions
depth mm x width mm ad space 1 issue 3 issues 6 issuos 12 issues
61 x 90 Yapage £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 2 page £305.00 £230.00 £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 . o X
COLOUR AD RATES 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: QOutside back cover 20% extra, inside covers 10% extra
SPECIAL POS|TIONS Sleed: 10% extra [Bleed area = 307 x 220]
Facing Matter:  15% extra
*Dates affected by public holidays
issue colour & mono proof ad mono no proof and small ad mono artwork onsale thurs
D) CI85 mrwrrmyveemmmmres ey et s e 170ct85... ..250ct 85 14 Nov 85.......
Jangs... 14Nov85... 22Nov 85 12Dec85.......
Feb86 .. IDeC85" .. e 13Dec85* .. 17 Dec 85" 9Jangs........
Mar86.. 22 Jan 86 24 Jan 86 13Feb86.......

SERIES RATES

Series rates also apply when larger or additional
space to that initiaily booked is taken

An ad of at ieast the minimum space must appear
in consecutive issues to qualify for series rates
Prevlous copy will automatically be repeated If no
further copy is received.

A "hold ad' is acceptable for maintaining your
series rate contract. This will automatically be
inserted if no further copy is received

Display Ad and Small Ad series rate
contracts are not interchangeable

If series rate contract i1s cancelled, the advertiser
will be liabte to pay the unearned sertes discount
atready taken.

COPY

Except for County Guides copy may be chinged
monthly.

No additional charges for typesetting or iltustra-
tions (except for colour separations)

For iHlustrations just send photograph or artwork.
Colour Ad rates do not inciude the cost of
separations

Printed — web-offset.

PAYMENT

Above rates exciude VAT

All single insertion ads are accepted on a pre-
payment basis only, unless an account is held
Accounts willbeopened forseriesrate advertisers
subject to satisfactory credit references.
Accounts are strictly net and must be settled by
publication date.

FOR FURTHER INFORMATION CONTACT

Overseas payments by International Money Order.
Commission to approved advertising agencies is
10%.

CONDITIONS

10% discount if advertising in both Radio &
Electronics World and Amateur Radio. A voucher
copy wilt be sent to Display and Colour advertisers
onl

Adsyaccepted subject to our standard conditions,
available on request.

Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

{0277) 219876
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1983 CATALOGUE will be avail

lable - =
50p it Note, Tl Yo ;‘, July/August nnquoleemponont?%ﬂ!y increased —over 128
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\

plau fully lllustrated. Price £1.00 per copy (free upon request with orders over £15.00. Includes.
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Form and Pre-paid Envel or your copy now — will be despatched as soon as available.
P & SOCKETS AD OO TENTIOME TER - ’
Metal Co-ax Plug . 70 TDA2581
Plastic Co-ax Plug .1 Universal Ni-Cad charger, arbon Track, Rotary 0.25W Log & 1:n values All rain Spindie, 20mi| XS25W tron Kit/com-| 741 o.z
Metal Line Socket .3 Kcharges PP3, AA C.D body dia, Shaft 2’ long. plete with stand & | 747 2L URCS7912
Single Junction Socket 80 | price ' ge.00 | [K7-2M2 Single Gang Log 40 10/3.80 plug attached 10.00 9-7¢ UPC741G
Plastic Phono A g K —2M2 Single Gang Lin 38 10/3.80 CSi8Wasabove AN214Q 3.84 UPC1156H
E["‘zgu s :z’ ﬁ—gmg gingé? GGang DLP Sv;nLch Log 1.05 101/9.50 9.90 g#gg:’s 31’-4 UPC1180
ugs ¥ 6K — ouble Gana Log in 10/ 5
Reducer ° ki BETUXE EMERGENCY == AniexiiWhon 830 | Chxoiar  2.8d UnGlsrace
BATTERIES Antex25W iron 8.75 | CAS8E 0.68 (PC2002H
Operates from 12V DC, comes complete with 4 metres of cable and| Antexetements CAB10CM 1. iPC2002U
o 1gar tighter plug for easy operation Magnet base and solid state| 2.7 CA3020 2.1
20mm Panel Mounting X AA (HPT7) 10/0.75 ea. ontrolled blinking switchare incorporated 99p| Antexbits 0.90 | ~a3065 1.6d 74, 500
29mm Chassis Mounting X C (HP11) 10/1.85 oa. Antexstands  2.10 | CA3080E 0.68 7 S0t
] e Chassis Mount 33 | [P 10/1.95 ea e oTos vy | CAIIOE 0.9 7alS2
agsis Mounting - PP3 10/3.70 o8, CALAD 04374l
Carline 11/4" Holder 1 Sélciersucker 0_05 HAT366W 15 74L§83
LA4422 3.2Q4 741 505
HO T e— Switch Cleaner 1.18 | LC7131 4.901 741 S08
Circuit Freezer 1.34 | LC7137 5.401 741 509
BT App Telephone Piug + 3m Lead 50V. Ceramic Capacitors - 5 each value FoamCleanser 1.16 | LM324N 0.48 741510
1.28) 25 values — each value individually marked and packed - 125 total| AeroKlene 1.10 | LM38ONB-P 118740511
T App Master Socket Inc Wiring 4" round 1.6W, 40hm £1.50 pr| £3.50 per pack PlasticSeal  1.28 | LM380N14-P  1.80174/ 512
Instrns 2.88| 4" round 1.6W, d4ohm. Plus Mounting| ExcelPolish  1.12 [ LM1011N 3.20174.513
BT App Secondary Socket 1.95| Bracket £1.00 ¢a) AntistatSpray 1.18 [ LM1458N 0.9874| 514
way plug 0.38ea 10/£5.50) 014" round 0.4W 8ohm £0.85 AeroDuster  1.40 | LM3%0ON 0.88{74 515
BT 4-Core Cable permetre  .18| -85 08 Super 40 1.82 | M51513L 2.30|74L519
100 metres 12.00 20mm Quick Blow 100, 125, 160, 200, 250, 315, 400, 500, 630, 800mA 1,[ vi N e el 318
video Head .18{ 74 520
ableclipsforabove 100/73p 1.25, 16, 2, 2.5, 3.15, 4, 5, 6.3A 40p 20mm Time Delay 100, 125, 160 C|eaner 1.08 | MC1307P 1.99| 741521
200mA £1.80 250, 315,400, 500. 630 80mA £1.00 1.1.25. 16,225 g Extinguisher | MC1327P 1.50|74 522
. 4,5, 6. 1] Ing 2.3, 5,1 -] 3. MC1330P 1.80|741 524
: = Mixed Dialectic. , — illlcone (Grease mtggﬂg g:‘lg L2
- i ; m e 142 i R
g;gx];%gv gggl 1RO to 10M (£12 Range) 2p each. 15p/10. 75p/100)| DittoTube 1.84 g;ff%z 2-25 74L528
Brand new 3 channel pen record Tmf 1000V o.48| /2W 1RO to 10M (E24 Range) 2p each. 15p/10. 78100y Heat Sink s 1025, 2001741530
ders complete with charts. Full | [ s7mt1c00v .78/ W10Rto 10M(E12Range) 7p each. 40p/10.3.50/100) Sompound  1.08 | 3AS560 2.80|raLsa
spec upon request once only pricel 7% 2W10R to 10Mm (E6 Range) 8p sach. 60p/10.5.00/100) S°|daM°pO'12'“°’“1‘ AS580 288, ;:tggg
£40 + £10 pbp + VAT Ditto0.0smm  0.78 §m76023N 2.00| 740538
76033N 2.501 74L840
= = aWpack 10 each value E12— 10R— 1M 610 pieces 5.78 TS [ SN76T3IN 1.99) 741542
D D H
400mW Plasticav-30V  Bpeach 10/70p VAW pack 5 cachvaius E12-— 10R— 1M 305 poces. 3.3 SN762260N  1.701 741847
1/1.3W Plastic 4 7V-120V 1/2W pack 10 each value E12—2R2—2M2730 pleces  7.98| 0:25W Type SN76227N 1.101 74L548
Black - 3 core (2 metre: 12p each 10/£1.10 2W pack 5 each vaiue E12—2R2—2M2365pieces 4.75| 100R-4m7V&H SN7A66ON 0.78 74L 551
xtended) 75peach£6.00/1 P eact . V{25 W pack 5 eachvalue E12— 1OR— 10M 365 pieces  15.00 10p ea 10/90p | SN76666NO  1.40) 74 S55
T 501.5w Plastic 11V-75V 1.28 each oW pack 5 each value E6— 10R—10M 365 pieces 18.50] 3”’: Type 100R-1M ?;;?Jgp : ;‘:tg;g
0 - ! ¥
1 to DIl *2.5W Plastic 75V-75V 0.75 each 10/7.00 RESISTORS _ WIREWOUND Generally 5% 7p sach 10/65p ;:;ggig fJ 74875
8 pin 0.08  0.70/10 *15W Plastic 12V-30V 85p each 10/8.00 2 5W0.22 10 270R 18p each 1.40/10 TAT205AP . §2t§§"
14 pin 610  090/10 *20W Metal 7 5W-68Y 1.32 sach 10/11.60 [4W 1RO to 10K. 1RO to 680R 14p each TA7222P 23 8
1 i . 1K —3K3 15p oach| I CENN -32) 741583
6 pin 011  1.00/10 Only Available while Stocks Last 4K7—6K8 180 oach TAASS0 0.50) 74 S85
122 p:: g;g :w Zener Diode Pack-400mW-5 each-value- 10K 22p each! 4000 0.19 TAAG11A12 3. 74L.586
2 pin 020 190/ 11 values-individually packed & marked TW 1RO 022K 1RO to 5K6 15p each| 4001 o024 [TADIO ~ 2.90] 74L5%
28  pin 022 2.98/ 55 Zener Diodes 3.50 por pack f;‘g—;gz 1 sach ooz 0:28. | aSisisBrTiu - 080 e
40 pin 028  2.00/ E o poac| - TDA120B 1.30
11W 1RO to22K. IRO—4K7 18peach| 4007 0.24 =301 741893
TYerminal Blocks 'E?}g“;gz ;:pllcl': % g:: ?BAZS;%UQ _ :ﬁ ;:tggg
- peach| . -
oway 1Sway  2Sway 37way| 2 amp 12 way 0.20 |\7W 1RO 022K IRO—10K 24p each| 4010 0.39 1—3:?8 ::2 745107
Solder Lug 52 65 88 145| 5 amp 12 way 0.24 [!5K—22K 28peach| 4011 923 | T5h%0c 1isopLsios
. Angle 89 134 1 b 412 i d
Seres Sold-?Lng 8 e 13‘; g:g ;g :mp :g ::Y g:: Support pillars tor 4W/7W/1TW/17W/ 4peach30p/10] 493 0.38 |TOA800 0.80174 5113
P y 0.88 |55w047R—470R 1.48 each 12.50/10 TBAB10S 1.20
R Angle 118 178 270 415 4018 0.58 4(S114
50w 0.47R—470R 1.88 each 13.00/10 TBAGS0RA  3.08
OVERS 95 95 98 1.00 4015 088 |T0A  deafiLsiz
RA ORS__ DIOD 4016 0.38 -02 74 5123
: TDA1003A  8.50
e PrisltType Price (£ Type Frice (£ Type Price () Type Price(T] Type Prics (5] Tvoe el os 934 |toatoos  a9sPiSize
. b ¥ ) .
S5 emlecm  owmelio  Tosels  daoetie esoo ooamen oss|idh  GE |oawes  fihiow
AC128K 0.34 |5C 141 0:26|B8C451 0.58|8F167 0.32|B5X20 ] (A ] Ui oiag)| o2y 078 I10a1170S 1.9 baries
ACH1 0.58 (5C 142 0:24(8C478 0.24 |BF177 0.42(BSX59 78| Bvaeres  o4almisx Qran)| li02! 038 I1oama0n  1.80 barsiee
ACH1K 0.38 5143 0.268Cs16 0.48|BF178 0.28|8sX76 ] ek e vallie .88 1 1DA2002 1.80 [iL3136
AC142 0.58 15C147 0.18|B8Cs47 0.12|BF180 0.27{BSvs2 038 | By Tealvers 2o0 | 22 O30 [TPAZ020 Py St
AC142K 0.38 15C1478 o.14|Aore 0'10 BF181 0-21 BSYSSA 0-25 BYX71/600 1.18|Y969 2.80 | 4024 0.49 TDA2140 - 7415139
AC151 0.45 | 5¢ 148 0.10{ BC548 0.12 [BF182 032(BTi00N02  0.90| Brc s 0.78 7875 0.60 | 4025 0.24 | 1942140 2.90 7415145
AC152 0.45 |5C 1488 "12| ABorc e lariss olaz .90 (C106D (400V)  0.48(2TX107 0.14 | 4026 0.89 (102280 2.80 (711 5147
AC153 0.57 5149 0.10|BC549 010 [BF184 ois0|oriora]  |aiza|ciekiovil (0:a8[7Tc08 a2 .44 I1oa2s30 oo [sis
AC153K 0.46 |5C 1490 0.14|Aor 0.10(8F 185 028 ST 3aa|Dic e s ol 0.44 I10a2530 80 [raLSteT
AC176 0.30 |gc157 0.10| BCss0 010 |BF194A P A 1] [N o oo [paa=e 073 IpLto 320 [rLsts
AC176K 0.38 | 5158 0.12{AorB 0.10|BF195 0.12|B7108 b ks e N b5 033 115 a2581 Sao s
AC187 0.28 |gG159 0.12| 80557 0.10|BF200 oiso BT108 28| E5024 0.30 | IN4006 0.07 | 4031 1.28 | o S8 7415157
AC187K 0.38 g/c 0.18|BCss8A o.10 [BF222 0.38(11re Rk A Q07| wse 128 | oo 'sg | o315
AC188 0.28 |5Ci50 0.30(BCY70 0.16BF224 0.16/aT11 B e 0 e 008, aoat 140 |0 o3 [1aLsie
(AS188K 0.38 (5151 0.30(BCZ10 £3.21 |BF224) 0.208T130 50| oy bt fitared o3| 988 [i507 0ds [riLSier
ACY22 1.50 |5c 188 0.20(BCZ11 £2.60|BF240 0.30 87131 e (15 N 01| soze 2.48 200 iaLsie2
AD142 0.88 | 5C169C 0.12/8D124P 0.70[8F241 .30 | o118 0| M S e i 273 liswo o5q [raLS1es
AD143 0.88 | 515 0.16|BD120 0.90 |BF244 Oig4|mise00,  grSolMcRiIcys .aofiNsios 0.17 | 4039A 2.70 [4610 9.54 \7al S04
AD149 0.72 | ABorC 0.16{B0130Y 0.68 {BF244A 030 |BIVo 00  2.80)Meses ] A b ] 0.88 150} .54 [ILS168
ADt61/162  1.20 1BC171 0.10|80131 0.36 |BF257 022 |BUrosn ™™ 250|MEse o i ool o2 o.48 L0 110 [ Siee
AD1E2 08z a0l i o] oo 9.22 |8U100A 2.30 |MEU21 0.62 15920 0.07 | 4043 0.42 (451 10 174 5168
AF114 1.20 | 5817 b e 028 | BFass .28 [BUTD 1.80|MJ400 0.45 2N 1308 1.42 | 4044 0.48 (4918 1:28 lraLsino
AF115 210 |goro 0.12| 80138 o028 |Broan o] 1.20| MJ2955 1.00| 2N2122A 0.34 | 4046 0.58 3217 0.80 17,1 5173
AF116 210(52' Oiainoi o:2e ] Bnaee o-3418utosi02 188 | Mu3000 1.80 | 2N2222 0.30 | 4049 0.38 |51 2.70 [raLs174
AFi21 0.56 | ABorC 0.24|80138 o.30|BF270 030 |S01% . ¢ -78 | MIE340 0.46 [ 2N2904A 0.48 | 4050 0.34 |418 948 |rasizs
AF124 0.42 | 5182 0.10[8D13g 0.30|BF271 0.28 (a2 rao | AiE20 044 2N202EG P 068 110 |7iLS190
AF125 0.38 | ABorC 0.10|80150 0.28|8F273 0.22 BB 26 40 |MJE2955 1.60|2N3053 0.30 | 4051 0.68 422 120 745192
fARI126 0.88 | gC1g2l 0.12|8D142 1.26|8F274 0.34 |Bi20s b [T ] B oics)| sz 088 | o.58 1St
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Bolest angi[eesua HED a2 BEYs 9:22 | 5va0s 0.14|TIP33A 0.85|25C2078 1.08| 4174 0.96 | 40102 1.30 |74l 5375
i ¥ . . i a.
BC113 0.42 | BCa27 0.16[BF119 0.82|BFY90S IS AR 1 L -cor oascem Loz pd it ies oL
BC115 0.12 | BCaz8 0.18|8F120 0.38(BR100 0.28 |By210/600  0.24|TIP42 0.44 | 25C122A 3.20|— —{ 40105 2.10 | 74(S390
BC118 0.12 [ BC337 0.12|BF125 0.42[BR101 0.40 [Bv210/800  0.28[TIP47 0.42 | 25C2314 0.80| 35KssK 0.80 | 40106 0.55 | 721 393
BC117 0.22| 8C338 0.12|BF127 0.41|BR103 0.50 [gy2o7 0.22[TiP121 o3| 2502335 80| 35KesL 0.80 | 40107 0.0 74 5309
BC118 0.16 | BC350A 0.24|BF154 0.14|BR303 275 | gy208 0.48|T1P2955 %0 2skias 3.80| 20636 165 | 40108 320 | 74U Son;
BC119 0.28| BC351 0.16 | BF157 0.46|BRY39 0.50 | By238 0.85{T1P3055 3N211 3.52! 40673 1.80 | 40109 0.98174. 8670
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Min12voltrelays

R1038..
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FRHTR I

R2737 ...
R2738=TIP41

R2775=TIP41c.
R3129=TIP47.

TIP42/BR06109
TiP

TIP49 pic

TIR57A gt
TIP100.
TIP102.
TIP112
TIP115

SAB 4209..

SPECIAL OFFER CVC21
Chasis complete ......£38
Computer Transformer
20v/2 25A; 20v/1 5A; 17/5A;
19/5A:28/05A ... .. €3
Mains ViewData
Torroidals .. 3.7
240V/240/GV/4 amp/Gv
500m/a in / out

BD517

BD68Y.

Voltage Regulators
+5V/UAT8POSSC ...
—~5V/LM7SMO5CP ..
~8V/79M08c
+6V/78MO6C...
+10v/78LA1
LM337. .
LM 342/18 .
LM 340750 ... .. ...
+12V/LM340T12 .
+15V/78M15.. :
+18V/MC78M18 .
+24V/78M24 .
MC 7724cp
MC 7824
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BZU 15/24.

BZY 33c75.
BZV15/18 .
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TDA1327A .
TDA1365 .. ..
TDA1412.. .

TDAZ571AQ.
TDA2575A .

10 Mixed
TV &radio speakers

2x Hi-Fi Philips car tune up

Philips Electret stereo headphone N6325
Philips stereo headphones ..
Phifips solder irons, 25w mains

tweeter EN8320£10.00
ITT CVC458way resistor unit ! MODEM
forvicap £3.00 s0p Line Terminal Unit
4700/10v x 10 50p 470/40vX 10 £1.00 Vi 1 £8.
68/16x 10 30p 22/100v x 10 M.OO Designed to work at 1200/75 or
150/16 x 10 30p 100/350v 70p 1200/1200. Diagram and Connec-
47/25x10 S0p 400/350 708 tion Data Supplies
e, o0 47/500v 2% Indicstor Tube
1/600v 2%p ITT 58705 1.00
GBSpeaker £1.00 022/1kv 10p 8Seg Display FND500 20p
Muilard 12.5V/170
Mc/s 45 watts
TDA2581 ... .. £2.80 VME101 BLW60C £4.00
TDA2590.. . £1.00 MULLARD TELETEX Mutlard Broadband
TDA2593 . £1.00 DECODER R.F. power modules
TDA2560 ... 50p With interface panel and UHF BGY22E £10.
TDA2600 £5.00 data command panel PT4236C. PT8706C,
TDA2611A .£1.00 New £8 Post £2 PT9783 £3.00
TDA2611AQ £1.00 12 Volt Aerial Changer ITT Micro Phone M5 50p
TDA2653 .£1.00 over Relays 144 Mc/s with switch
TDA2002.... .£1.00 d5watts 50p Sub-min Relay
TDA2640.... ...£2.00 low voltage 50p
TDA2680 .£1.00 GEC Hitachi Mains relay coil 230v 30p
TDA2690 . .£1.00 V/Cap tuner, after 1979 Phitip PP3 batteries
TDA2593 ... £1.00 Series £8.00 10 for £3
TDA3190 .£1.00 6 Push Button Unit for 12v battery holders A.A
TDA3560 . £4.00 GEC 2100 Series 1.5 battery
TDA3571Q. . £1.50 Replacement for Touch TA/12v 2 pin battery
TDAS403 .. . £3.00 Button Unit £8.00 fead 30p
TDA3651AQ . £3.00
UPC1365. .. £3.00 Tools and A
SN74LS 12 - 30p 1 VM6103 Multard Teletex Decoder £4.00
SN174LS 248 50p | T/V V/Aerial 3000 £1.50
-...80p | L.CD.clockdisplaywithalarm 75p
....830p | +4D/Ppushmainsswitch 20peach
SN16862AN ... . .. £1.00 [ Mainslead & two pinsocket for radio cassette 3
SN16964AN .. .. .. .80p |3videoLeads .. .. ...
SN29764AN £1.00 | Xcelitrcutter...
.40 | T/VIoop aerial
-..40p | Radio TelescopeAe
.£1.00 | PhitipsNeon LampsforTVse
.30p Freeze. =
... 50p FoamCleaner ... .
... 30p ContactCleaner....

Philips Cartridoee

GP412 ...
GP412/11. .
GP406 ...
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Cans of Anti Static, Degrease Cleaner and Anti Corona Allat £1 20
PushButton Mains

T5p
Lorlin Full Remote RelaySwdch fltmostT/Vsets mains Mag 2tag12volt
£1.00

Mainstimer,13amp=-upto2hours;easytouse, plugsmto socket
Sellotape PVC Electric Insultation 50mm x 20M ..
Screenlockingagent,largecan .
20 GEC Service Manuals & Rank.
RedE H.T LAED and Anode Cap
10xG11Cap 470/250 ..

Weller soider iron 15 watt/25 watt
2waybabyalarm/intercomwith long lead
Phillips universal batterytester/charger fuse/buib tester.
Hitachi 7.2v/1.8A Nicad pack 7.2v/1 6
Hitachi TP 007 Battery pack 7.2v/1.6,
Hitcachi Silver Oxide Battery G13 UCCS57IECSR441 5V.
70MLSilicone Sealer (clear)
100 Coax Plugs ...
De-solderpump + 2 nozzels
Plagic box fori.c.s.6"x3"x "2
Can of handyoil ‘mobile’..
FlatRedLED .
5009m60/4050[derree|
Clearweld glue pack
Dual v/u meter —20 -+ 10db
K30thermistor 232266298009
GEC Mains PowerSupp‘y REG
1Kgreelof solder..

tocl

100 W/W Res £1.50
BF 189 20for £1.00
10x20 Turn 100k pots. Rank £2.00
Thorn 9 volt power supply

regulated £3.00
BF 470 20for £2.00

20 Slider Knobs. T0p
6 Mixed UHF Aenal Isolating Sockets, some with long leads. Fit ITT, GEC
Philips, Pye

Mixed Packs

TO66, 12 Power Trans RCA 16182 NPN

Replacement for BD124 and Mounting

Kits £1.00
50Mixed AC series Transistor £4.50
15Panelmountrocket switch 250V/10A £1.50
25Panel MountBuibs & Neons £1.50
10A £1.50
Mixed ribboncables £1.00
25LEB red/yellow/green £1.50
201/C Holders £1.20
20Large LED Red £1.00
20Small LED Red £1.00
10x20 Turn 100K Pots  * £1.00
100 Transistor £2.50
20 Convergence Pots 80p
100Sticks £1.00
10 Thermistors. 50p
20Slider Pots £1.00
30Presets 50p
15 VDR + thermistors, degaussing

HT. etc £1.00
40 glass reed switch £1.00
10 press to make switch 709
40 Pots £1.50
10Gun Switches 50p
5Tube Bases £1.00
1,000 Diodes. Condensers, Resistors

on Bandolier £2.00
Lucky Dip&00gram £1.00
Jungle Bag 5kg £5.00
20Knobs £1.00
40 Pots, /4" +6mm spindles for audio/TV £3.00
20mm Fuse Holders

Chassis Mount 20for £1.00
IN4001/6 100 mixed £2.50
EHT Diodes, small 20for£1.00
20 Mixed Switches £1.00
ITTM5 50p
Microphone-1TT-Rank 30p
400V/4ATriac 10for£1.00

SENDZ COMPONENTS
63 Bishopsteignton, Shoeburyness, Essex $§83 8AF
SAME DAY SERVICE
All Rems subj to ility. No A
No Credit Cards, Postal Order/Cheque with order
Add, 15% VAT, then £1 Postage.
Add Postage for overseas
Callers: To shop at 212 London Rd, Southend.
Tel: 0702-332992

Open 9-1/2.30-6 GVMT + school orders accepted on official headings
add 10% handling charge
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