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AMTRONICS (ronBriDGE) G4 sYZ

THE AMATEUR RADIO SPECIALISTS IN KENT

CLOSED MONDAYS: 9 TO 5.30 TUES TO SAT

AUTHORISED
A
FORTOP ! B.N.O.S. ADONIS
£349.00 Converter.......... £26.95 1-100 Linear.. £172.50  Safety Mic ........ £39.95
YAESU £219.00  700mM TX.oovoovo.... £149.00  3-100 Linear.£172.50 Safety Mic ....... £26.50
® £249.00 70cm TX/RX...£169.00 10-100 Linear..£149.50 503 Mic .............. £42.50
24cm TX............ £199.00 25ampPSU...£12545 303Mic............. £29.00
FT290R Multimode Transceiver 2m...........ccoccoceeeeevieeenn £269.00
SPECIAL OFFERS FT790R Multimode Transceiver 70cm...... . £249.00
] SMC 8C 220mA Charger (13A Style) oo £8.80
MMB11 Mobile MouUNt ... ..., pAAAAGqq -..... £26.85
. : CSC1A Carrying case ... p». 4y ... .£4.20
LAST FEW : TOTSL,’KO . 2M SSB/CW 1/10 FL20102m 10w Amplifier.......... o Package deal NG . £63.25
watt. Portable mobile rig complete STILL FL7010 70cm 10w Amplifier..... Fggﬁ’ggﬂ;p ...... £91.00
FT203R New 2m Handy............ ...£169.00
ONY oo £115.00 FT230R 2m Transceiver 26w & Dought together £ - 5250100
FT730R 70cm Transceiver 10w ..M, ... £229.00
YAMATO ROTATOR takes up to 8 element 2 FT208R 2m Handnheld 25w ... "W evywre?™ . £199.00
metre beam. Uses 3 core cable, in line and gvgfigﬂcg Handhelgw ..... T £1zg-gg
8. ompact charger Ty i d
neatcontroller ... £40.00 NC7 BASE CNAIGET oo oo £32.95
.. NC8 Base quick charger & pSu............ccccevan.. £54.05
ALINCO EMR 400 ROTATOR similar spec to PA3 DC Adaptor and Charger ..........cooooor vvee ooovveeereeeeeereeee £15.35
FT77 8 Band RX/TX 100w output ... £459.00
KR400. Takes large 2 metre beam etc. FT77S8 Band RX/TX output .......... £425.00
£79.00, lower bracket...........co.....o. £14.00 FP700 Matching AC PSU................... £135.00
FC700 Matching Antenna Tuner ... oo £98.90
GLOBAL MINI CLOCK Rotate the FV700DM Digital VFD Unit ................ £200.00
, M Unite o, ... £10.35
globgz London and Country zone time. F@?y?”?&kﬁ'mt”' .................................................................... £27.20
pecial Price......ccccccoviviiciiiiiieeie £45.00 FAST MAIL ORDER:
JAYBEAMLOGBOOKS ........................... £2.10 Access, Visa, Postal Order or Cheque.

fnstant HP with Call sign for callers at the
shop.
7.8DB

| JAYBEAM — Full range in stock |
5XY/2m 7.8DB MBM 28 70cm 11-5DB LW 52m

8XY/2m 9.5DB
10XY/2m 10.8DB

Phasing Harness
PMH 2/2m 2 way 2v
PMH 4/2m 4 way
PMH 2/70cm 2 way
PMH 4/70cm 4 way

ALSO: Poles, Masts, Rotors, Brackets
Clamps, Plugs, Sockets, Cable,
Tape etc in stock.

WE ALSO SELL:

Met: Welz: KDK: Azden: Drae: Datong: Diamond:
Sagant: Amtron kits: DK Tronics ZX software.

SEND LARGE SAE for details on any of the above

equipment.

mweam  Sales assistant required of smart appearance. Call sign an advantage. " =
- To work 5 day week, Tues/Sat. Salary according to age and experience.

) Please

MBM 48 70cm 14.00DB

LW 8 2m 9.5DB

MBM 88 70cm 16.30DB LW10 2m 10.5 DB
LW16 2m 13.4DB
C5 Colinear 2m 4.8 DB

LR1 Colinear 2m 4.3 DB

UGP/2m Ground Plane 0-0DB

C8 70cm Colinear 6-1 DB

write in the first instance to Peter Stonell.

8 TOLLGATE BUILDINGS, HADLOW RD, TONBRIDGE.

TEL: (0732) 361850
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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

WIIARFEDALE
IASER RANCE

LOUDSPEAKERS

Extending the bass
response of such speakers as
the LS3/5a by adding a single
sub-bass speaker is an idea
which is attractive to many
users of very compact
speaker systems.

Due to the mismatch in
sensitivity (low sensitivity for
the small speakers, relatively
high sensitivity for the bass
unit in a large enclosure) the

only satisfactory answer, up
to now, has been to balance
the relative levels by ‘going
active’.

Many users would like the
extra bass response but are
not keen on the extra com-
plication of an active system —
another amplifier, active
crossover networks etc. Volt
Loudspeakers have come up
with a simple answer to the
problem.

Two new

units, the 8"

DVC220DS and the 10"
DVC250 have their sensitivi-
ties tailored to match such
speakers as the LS3/5a and
are fitted with dual voice coils
so that the bass output of both
channels can be fed via 3rd
order networks into a single
bass unit. Three new models
are also announced in the
Wharfedale Speakercraft
range of designs for the home
constructor. They are L50,
L90B and L140, two way sys-

Cetioaondbndiott oot ]
2 wwrgrawmwwi |} f

tems of 11, 17 and 20 litres
respectively. Al are of 8ohms
impedance, a break in tradi-
tion from the 6 ohms which
has been standard for Whar-
fedale small speaker designs,
and maintain the competitive
pricing which has been a
feature of thisrange. The new
Speakercraft Manual is avail-
able free of charge.

Wilmslow Audio Ltd., 35-39
Church Street, Wilmslow,
Cheshire, SK9 1AS.

A new radio receiver, the
UNIDEN CR2021, utilising the
latest in microprocessor con-
trol and providing keyboard
entry of frequency coupled
with LCD digital readout is
announced by Lecmar Elec-
tronics.

It provides full frequency
coverage of FM/LW/MW/Mar-
ine Band and the complete
short wave bands, giving
coverage of 150KHz -
29.99MHz  and 76MHz -
108MHz, with reception of
either AM, CW or SSB possi-
ble. Scanning between any
two user-defined frequen-
cies, coupled with a memory
for your most popular six
frequencies, provides quick
access to any station. A sleep

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

timer facility is incorporated,
together with sockets for
external aerial, headphones
and extension speaker.
Operation is from internal
batteries, 12VDC or 240VAC,
with adaptor.

Compact and lightweight,
measuring only 320mm x
155mm x 65mm, coupled with
maximum sensitivity, makes it
an ideal set for reception of
amateur broadcasts, broad-
cast stations, weather fore-
casts, SSB shipping informa-
tion, time signals, BBC World
Service, weatherfax informa-
tion etc.

Lecmar Marine Electronics,
Vectis Yard, Cowes, Isle of
Wight, PO31 7AY. Tel: (0983)
293996

4 II :r »
ENHANC

A new Microwave Detector
- the 6514 - is introduced by
Marconi Instruments. The
unit allows the 6500 Automa-
tic Amplitude Analyser to be
used over the band 26.5 to
40GHz enabling fast and
accurate scalar measure-
ments to be made at both
microwave and millimetric
frequencies.

The 6514 uses a zero bias
silicon Schottky diode. The
updated internal software of
the 6500 provides power
accuracy correction to take
account of square law devia-
tion over a wide dynamic
range of -45 to +10dBm. In
addition, to take account of
different detector character-

istics in the 6510 series,
selection of the required
software correction scale can
be simply made from the 6500
front panel keys.

Software enhancements
add further capability to the
success of the Marconi
Instruments 6500. The range
of detectors and microwave
bridges that can be used with
the 6500 isnow increased with
the improved AUTO ZERO
funtion. This is now three
times faster, speeding up the
initialisation routine.

Long term power level
stability measurements are
now possible with the 6500, as
a signal monitor function has
beenadded. Inaddition, scale
information is clearly printed,
with the trace or measure-

MAY 1984



”"ambit INTERNATIONAL A

A topical selection from the current ambit parts
and equipment catalogue — 148 pagesplus 3 £1
discount vouchers! Send 80p for your copy now!

Y mix quantity prices apply for callers to our sales
counters

NiCad battery bonanza time
O.SAh 2.2Ah 4..0Ah

#

B i

1.9 80p £2.35 £3.05
10-49 74p £1.99 £2.65 £3.50
Stockcode 01-12004 01-12024 01-12044 01-84054

CH8/RX

BATTERY ADAPTORS
01-12001

CH4/50
£4.95
01-00409

A unique baftery sleeve adaptor set that
converts AA to C or D dimensions, and C
to D.Ideal for emergencies.

1-9 10-24

96p 65p

CALL AT OUR SALES COUNTERS AT
SOLENT COMPONENT SUPPLIES,

53 Burrfields Road, Portsmouth, Hants
AMBIT, Park Lane, Broxbourne, Herts AMBIT. 200 North Service Road

Tel: (0992) 441631 Brentwood, Essex
& at Broxbourne of course!

LREMEMBE»? t02dd 15% VAT & 60p postage to all orders — THANKS!

MAY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement




COMMUNICATION

4
RECEIVER S

uniden MODEL CR-202 1

A compact communications receiver with full professional
specifications and facilities.

Full Frequency coverage of 150KHz to 29.999 MHz and 78
to 108 mHz.

Maximum sensitivity on AM/SSB/CW, also FM, with
Narow/Wide filter.

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

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

LECMAR ELECTONICS

Vectis Yard, Cowes, Isles of Wight

oo oo o o o

TELETYPE ASR33 ~ DATA DYNAMIC 390 (Printer
Keyboard. Punch & Reader) RS232 £75
RACAL MOOERN Type 2200/24 €100
TRANSTEL DOT MATRIX PRINTER Compact
Senal Interface 230V. With Info £65ea
TRT SEMATRONS 1022 modem £20
CREED TELEPRINTER 75. Very good condition
£25

9" MONITOR Cased Non-Standard With info
£20 ea
12° MONITOR Cased Non-Standard With info

S5ea
AZTEC 20 Black & White MONITOR Video in
£50 ea
TV Styte 20° MONITOR Black & White Video in
0 ea

GENERAL ELECTRIC TERMINET Printer with

Keyboard Upper/Lower case f125ea
ICL Version of above No Keyboard £95ea
QWERTY KEYBOARD. Push to make Un-

cased P&P £4 f15ea

CARRIGE ALL UNITS £7

OSCILLOSCOPES

TELEQUIPMENT D75 Dual Trace 50MHZ. Delay
Sweep £400
SE LABS SM111 Dual Trace 20MHZ £200
TEKTONIX 585A with 82 Plug-in Dual trace BSMHZ
Dual T8 Delay Sweep £200
TEKTRONIX 5458 with CA Plug-in. 2dMHZ Dual
Trace Dual TB £160
SOLARTRON CD 1400 Dual Beam 15MHZ £90
Ex-Ministry CT436 Dual Beam 6MHZ £60
ADVANCE Dual Stap OC Power Supply PP3. 0-30V.
0-1A twice. Metered £50
SE LABS STROBE SM8

METROHM BATTERY MEGGER 500V
AVO TRANS!STOR TESTER TT169. With leads E20
P&P £2

CARRIAGE ALL UNITS £7

RANGE OF NEW SCOPES AVAILABLE - Please
enquire

2125

STEPPING MOTORS

TYpe 1 200 Steps 4 Phase {5 wire) 12/24V 2502 inch

15ea

Type 2 %o Steps 3 Phase 12/24v 134 diaf2ea5

for 7.50

T}pe 3. 24 Steps 4 wire 5V 3 3A 0-250rpm 0-200PPs

dia Oea

Type 4. 200 Steps 120V (3 wire) 25 0Z inch 238
dia

f4ea
MOTORS
SYNCHRONOUS 2 Phase 9V AC 375rpm Cap start
£

Wit DC step — 8 steps per rev 1ea
GEARED 117/234V 50HZ 4. diaf5 ea P&P £4
GEARED 115/230V 1 rpm 234 dia £4 ea P&P €2
MOTOR 12V DC 3" diaf350 ea P&P £3
TRANSFORMERS

TORODIAL 13.5-0-13 5V 8VA —£1 50 ea 100ff . £12
TORODIAL 0-12V. 0-12V 10VA perwinding . £4ea
10 0ff £35 P&P £2

AUTO 240V nput 115V 1A £125ea
Sub-Min 12-0-12V 4VA —75p ea 100ff £6 P&P £2
Printed Circuit Mounting 120/240V. Input Sec 15V
0.4A twice £150ea
Chassis Mounting 120/240V

9V 0.33A twice — £1.50 ea: 20V 0 15A twice £1 50 ea
8V 0.5A twice ~ €1 50 ea. 12V 0 96A twice

£1.50 ea. 7.5V 3.34A twice £3ea
Sub-Min PULSE TRANSFORMER Centre tapped
Suitable Thyristor triggering — 20p ea 10 off  £1 80

Many other transformer available — please
enquire

CAPACITORS

Electrotytic 15000mfd 25V — 20p ea. 10 off £180
Sprague Computytic  18.000mfd 10V  Screw
terminal £1ea

Electrolytic 900mtd 100V Screw terminal 50p ea 10
off £4

Tantalum 8ead 0 Imfd 35V 10 off£1 100 off £7.50
De-Coupling — 04725V 0.005 100V: 047 12V: 0001
200V, 33pf 10 off 30p. 100 off £2
SWITCHES

{LLUMINATED ROCKER 2 pole 250V 8A Orange
50p ea 10 off

ROCKER 2 pole ¢/o ~ 12p each 100ff £1 80
TOGGLE Centre oft OPOT — 20p each 10 of £1.80
SLOTTEO OPTO SWITCH with data-50p each 10

[
Min MICROSWITCH V3-Button —30p 10off €2 50
I.C SOCKETS 10 pin-10p: 22pin-15p; 14pin-8p 100
oft £6
36pin-15p. 40pin-25p. 16pin-8p 100 off £6
RIBBON CABLE 10 way — 50p per metre. 10
metres £4
14 way — 75p per metre 10metres £6
PCB KEYBOARO PAO 19 Push Contacts 0-9: A-F
plus 3optionai —£1.50 ea. 10 off £12
KEYBOARO PAO 12 Aima Reed Switches Push to
make 0-9: ": & Blank —£4 ea. 5 off £15 P&P £3
TOKIN NOISE FILTER VG215FU. 250VAC 15A 50/60
HZ With fixing bracket

BLACK RIBBONS for Tetetypes/Teleprinters75p ea

£4
ITT LOUDSPEAKER 2V4  50ohm 02W-75pea 10
£6 5

FE’RRANTI PHOTOCELL type MS15-50p ea 10 o"
vu METER Scaled 0-5 Size 12 x /8 — 50p ea so
| E C. MAINS LEAD 2 metre Heavy duty-60p ea ‘1:0
M';cnopnorqs EARPIECE INSERTS — 75p ea EEJ
Qf

CINCH CONNECTOR STRIP 12 way Screw
connections 35p ea. 10 off £3
CABLE TIES White 9cm- Black 12cm 50 for 50p

EXECUTIVE TELEPHONES — PUSH BUTTON
Many functions including 10 number memory
repeat dialing etc Will connect to GPO system
Brand New £25ea P&P £4

SAMPLE OF STOCK — SAE or TELEPHONE for LISTSPiease check availabiity before ordering Min

order of Goods £4 Min P&P £1.50 VAT at 15°

MUST pe added to TOTAL of Goods & Packaging

Tel (0983) 293996

Dealer Enquiries Invited. Barclaycard. Access

£

STEWART ot READING

110 WYKEHAM ROAD, READING, BERKS RGS 1PLTel: 0734 68041

VISA
ey

Callers welcome 9am-5.30pm Monday to Saturday inclusive

The LEVELL TG302 is the lowest priced

The LEVELL TG303 is a function generator

together with a frequency counter.

SINE, SQUARE, TRIANGLE, PULSE & RAMP
0.02Hz to 2MHz in 7 RANGES

EXTERNAL SWEEP OVER 3 DECADES
20Vp-p from 50chm SOURCE

VARIABLE DC OFFSET

TTL OUTPUT

FREQUENCY COUNTER to 10MHz (TG303)
CMOS OUTPUT (TG303)

* % % % % % % *

TG302 — £135 ex. works + VAT.
TG303 — £195 ex. works + VAT.

We supply many other instruments including:

2MHz function generator on sale in the UK.

FUNCTION GENERATORS

OSCILLATORS, COUNTERS, OSCILLOSCOPES, dB & MICROVOLTMETERS.

LEVELL ELECTRONICS LTD.

Moxon Street, Barnet, Herts. EN5 5SD, England.
Telephone: 01-440 8686/449 5028

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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PRODUCT NEWS

ment details, using any x-y
recorder and the unique 6500
PLOT function.

Marconi Instruments Limited,
Longacres, St. Albans, Herts.
Tel: 0727 59292

e
OMMODORE 64 or VIC-20
Micropatch is a new low-

cost, high performance
Morse, Baudot and ASCII
software/hardware computer
interface package. The Mic-
ropatch model MP-20 or MP-
64 incorporates the complete
MBATEXT software ROM for
either the VIC-20 or Commod-
ore 64 computers.

All circuitry and software is
incorporated on a single,
plug-in cartridge module
featuring the following: True
dual channel mark and space
multi-stage 4 pole, Tscheby-
shev active filters. Automatic
threshold correction for good
copywhen one toneisobliter-
ated by QRM or selective
fading. Easy, positive tuning
with triple LED indicator.
Switch selected 170Hz or
wide shift on receive. 800Hz
multi-stage active CW filter.
Automatic PTT. RTTY anti-
space. Demodulator circuitry
powered by external 12V D.C.
(not supplied) to avoid over-
loading host computer and
for maximum EMI isolation.
Exar 2206 sine generator for
AFSK output. Shielded trans-
ceiver AFSK/PTT interface
cable provided. Plus or minus
CW keyed output. FSK keyed
output.

The Micropatch is struc-
tured for easy upgrading to
the CP-1 Computer Patch
advanced interface unit with-
out having to buy a different
software package! Simply
unplug the external computer
interface cable (supplied with
the Micropatch) and plug it
into the Computer Patch.

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

AERIALS ON THE MOVE

The following new product
lines are announced by the
Kings Lynn firm of Maxview.

The Cara aerial amplifier:
Measuring only 4% by
2%inches, this unit has
integral brackets to allow it to
be bolted permanently at an
appropriate position, eg a
caravan television receiver
and the incoming aerial lead.

MAY 1984

Claimed to have a gain of
12'%4times, it covers the whole
of the UK television and VHF
radio spectrum from 40 to 900
MHz.

There is provision for either
12V or 24V operation to render
it suitable for use with the
supply voltages generally
available onland vehicles and
marine craft. This is selected
by means of a switch on the
top of the unit. A generous
length of coaxial cable
terminated at each end with a
standard TV-type plug to
interconnect amplifier with
television receiver is sup-
plied and a DC supply is also
included in the kit.

Weatherproof TV Aerial
Socket: Thisis designed to be
secured as a permanent fit-
ment to the exterior of a

vehicle or marine craft on
which a television aerial is
installed. The downlead from
the aerial is plugged in to the
coaxial socket contained
within a small (2in by 2in)
plastic box with a weath-
erproof snap-hinge lid.
Extending fromthe rearof the
box is 3 metres of coaxial
cable which is passed
through an orifice drilled in
the side of the vehicle. When
the vehicleisready tomove to
another site, the external
aerial is unplugged from this
weatherproof socket and
dismantled for safety in
transit.

Maxviews Aerials Ltd., Max-
view Works, Setchey, King's
Lynn, Norfolk PE33 0AT. Tel:
(0553) 810376/810591

PM REO2 muitimeter ... PHRIDS

WS
LOW-COST MU
Award of the coveted Euro-

pean VDE safety standard

approval plus immediate off-
the-shelf delivery, now aug-
ment the features of Philips’

PM 2502 hand-held 32-range

analogue multimeter. The

instrument rates very high in
the short list of professional
multimeters still available for
lessthan£100. Itis 1.5class for

DC voltages, 2.5 class for AC

voltages and all currents and

isbased around arobusthigh-
precision tautband moving

coil meter movement with 25

#A sensitivity.

Features of the PM 2502
which promote sensitive and
accurate measurement
include afull-scale deflection
of one volt for AC voltages

X ko OF

and 100 A for AC currents,
with a 40 kilohm-per-volt
input impedance. The
measuring ranges cover DC
voltages from 1mV to 1000V,
AC voltages from 10mV, to
600V, DC and AC current from
14.A to 10A and resistance
fromone ohm to 10 megohms.
The meter features include
foolproof overload protec-
tion, a built-in battery condi-
tion monitor, an audible con-
tinuity tone for speedy cir-
cuit-testing and a wide selec-
tion of accessories. The PM
2502 runs from standard 9 and
1.5-volt batteries, a set of
batteries having an average
lifetime of over a year.

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

[ e
ODUCTORY O

Cambridge Kits offer Radio
& Electronics World readers
£4 off the price of their new
Antenna Tuner kit. This band-
pass tuner is designed to
improve reception from 0.1 to
30MHz. It has switched series
and parallel tuning to suit
both long and short end-fed
antenna and receivers having
the wusual low impedance
input.

It is especially effective
with indoor antennas and also
includes a detector output for
a meter. This adapts it to a
sensitive absorption wave-
meter or field strength meter,
or with headphones, makes a
modulation monitor or a
general coverage crystal set
(useful for emergencies).
Although primarily designed
for receiving, it will handle
transmitter powers up to 10
watts.

The kit contains ready-
wound inductors, 4 x 7 x 14cm
metal case, instructions,
calibration chart and is avail-
able at an introductory price
of £21.20 including VAT and
UK postage if ordered before
the end of May1984. From 1
June 1984 it will be available
at £25.20.

Cambridge Kits, 45(a) Old
School Lane, Milton, Cam-
bridge. Tel: Cambridge (0223)
860150

CASE SIZES OF ELE -
TIC CAPACITORS REDUCED

Electrolytic capacitors with
case sizes as much as 60%
smaller than conventional
types are now available from
Panasonic. Known as the SU
series, the new capacitor
range includes both radial
and axial types and offers
advanced electrical spe-
cifications.

SU capacitors are available
with working voltages from
6.3V to 100V DC, and in
capacitance values from
0.47uF to 15,000uF (radial) or
22,000uF (axial). Wherever
size and weight are impor-
tant, or where automatic
insertion of high capacitance
values is required, these adv-
anced components offer con-
siderable advantages to the
designer.

Panasonic Industrial (UK)
Ltd, Electronic Components
Department, 280-290 Bath
Road, Slough, Berkshire, SL1
6JB. Tel: (0753) 34522

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 7
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18 DIGIT DISPLAY DRIVER

Asingle 40 Pin device which
can directly drive up to 18
digits of 7 segment high
voltage vacuum fluorescent
display is now available from
Campbell Collins Ltd. Avail-
able in two versions, the ML
4121 and ML 4221 accept BCD
or segment format respec-
tively.

Both the ML 4121 and ML
4221 interface directly with
single chip microcomputer
and /O peripheral devices.
Using segment format data
the ML 4221 can be confi-
gured to drive up to 21
segment vacuum fluorescent
displays.

Campbell Collins Ltd., 162
High  Street, Stevenage,
Herts. Tel: Stevenage (0438)
69466

TAU announce a first in the
radio world, by expanding
their range of components
and kits.

The kits come in two types —
the ever popular Super Trans-
match design at three power
levels (500W, 1KW & 5KW), and
the L&C Match (1500W). The
kits are TAU’'s copyright
design and the end plates are
a unique single composite
unit encompassing the capa-

citors and roller coaster.
These ATU's are well
engineered but the main

attractionisthatyou've builta
quality item yourself at home,
in the shack, with the mini-
mum of effort and saved
expensive assembly costs. By
building our kit the amateur
can be proud of his achieve-
ment and will, upon comple-
tion, have a better idea of how
it all works.

The Super Transmatch ATU
with split stator capacitor,
roller coaster and single
capacitor will handle ratios of
at least 10 to 1 and take
vertical aerials or end-fed
aerials. By inserting a balun
(also available) it will also
take balanced feeder, dipole
and beam aerial inputs.

The L & C Match ATU
configuration is a truly versa-
tile wide range antenna cou-
pler that is based on the old
Marconi design. It will handle
impedance ratios of 5 ohm to
5k ohms resistive and 2k ohms
capacitive to 2k ohms induc-
tive with no fear of flashover
at high impedance levels.

The Capacitor Kit comes in
either single stator or split

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

stator format in 500W pep,
1KW pep and 5KW pep power
rating, and has six different
capacitors. TAU can make
specials to order up to any
value and rating at additional
cost.

The Roller Coaster Kit cov-
ers the frequency range 1 to
30 MHz of 28 micro henries
inductance.

All kits are complete with
fully detailed step by step
instructions with parts lists
and drawings for ease of
identification.

Tau Systems Ltd (Incorporat-
ing G40GP Electronics), Unit
4, Gladden Place, West Gillib-
rands, Skelmersdale, Lan-
cashire. Tel: 0695-26345

NEW FUNCTION
GENERATORS

Two new function gener-
ators have been added to
Levell Electronics range of
instruments. Prices are £135
and £195 plus VAT.

The TG302 is the lowest
priced 2MHz Function Gener-
ator in the UK at £135 plus
VAT.

The TG303 offers the novel
concept of a function gener-
ator together with a fre-
quency counter.

The TG302 & 303 produce
sine, square, triangle, pulse,
sawtooth ramp and
asymmetrical sine waveforms
over the wide frequency
range of 0.02Hz to 2MHz, with
a maximum output of 20V p-p
from a 50o0hm source. +10V
DC offset can be superim-
posed on the output signal.

Frequency can be swept

over three decades by an
external voltage applied to
the VCF input. A duty control
changes the triangle wave-
form into a ramp and the
square waveforminto a pulse.
The invert switch permits
choice of ramp and pulse
waveforms of either polarity.
TTL output of fixed amplitude
square or pulse waveform
with a fast rise time is avail-
able on both instruments.

The TG303 has a CMOS
output of 5to 15V and a 6-digit
frequency counter which can
be switched to measure the
frequency of the generator or
an external source up to
10MHz.

Levell Electronics Ltd.,
Moxon Street, Barnet, Herts,
EN5 58D. Tel: 01 449 5028 & 01
440 8686

XTENDED CABLE SERVICES

Custom Cables Internatio-
nal, Saffron Walden, has
added round cable manu-
facturing to existing flat rib-
bon cable services. The com-
pany can produce cables for
most industries which
include Computer, Instru-
mentation, Equipment and
Panel Wires. CC! are also
producing cassette leads for
every type of home Micro.

Custom Cables International
Ltd, Units 2,3 and 4, Shire Hill
Industrial  Estate, - Saffron

Walden, Essex, CB11 3AQ.
Tel: (0799) 25014 Telex 81653

LASER DIODES

Several new Mitsubishi
laser diodes are now avail-
able from Aspen Electronics
and are designed for optical
information processing.

The ML 3101 is typical of the
range. The ML 3101 is an
AlGaAs laser diode emitting
light beams around 815nm
with a light power of about
3mW. They will operate under
CW or puifse conditions and

et
RANGI

The latest addition to the
low cost instrumentation
range of Thandar Electronics
is the 4% digit tiquid crystal
display digital multimeter. It
has a basic accuracy of 0.03%
and features full auto and
manual ranging as standard.

It has full measurement
capability of DC and AC
voltage, DC and AC current
plus resistance and diode
check in 21 ranges over 5
modes. A sample hold facility
is also provided as is a
continuity buzzer which also
indicates over-range condit-
ions in a different tone.

The TM451 is powered by a
standard 9V PP3 battery, or via
a mains adaptor as required.
Battery life is considerable
due tothe CMOS LS! technol-
ogy incorporated. It is sup-
plied complete with battery
and probes.

Thandar Electronics Ltd, Lon-
don Road, St Ives, Hunting-
don, Cambs. PE17 4HJ. Tel:
0480 64646

A new Model 79 digital
panel meter, the first with a
1in (25.4mm) 3> digit (%1999),
high brightness, red LED
display, will be shown by
Amplicon Electronics at the
Altl Electronics Show in Lon-
don (1-3 May).

The company will display
their complete range of pro-
ducts including digital panel
meters, open frame and
enclosed switch mode and
linear power supplies, DC/DC
converters, encapsulated
power supplies, digital panel
printers, data conversion
modules, fibre optic data
links, digital cassette recor-
ders, electronic loads and
cards for the DEC LSI-11,STD
Bus and |IEEE 488 Bus.
Amplicon Electronics Ltd,
Richmond Road. Brighton, E.

Sussex, BN2 3RL. Tel:
Brighton (0273) 608331

since they work in fun-
damental transverse mode

they are well suited for opti-
cal information processing
systems, optical productcode
readers, laser printers and
optical distance meters.

Aspen Electronics Limited, 2
Kildare Close, Eastcote, Ruis-
lip, Middlesex HA4 9UR. Tel:
01-868 1188
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PRODUCT NEWS

SIL RESISTOR NETWORKS

What is claimed to be the
widest range of types and
values of single in-line (SIL)
resistors in the UK has been
introduced by Lowerdale
Limited.

The full range of E24 values
is available in a low profile
package with either com-
moned or separate configura-
tion. Stability of individual
elements is better than £250
ppm and tracking across the
array is better than 1%.

The commoned ranges are
available in swatt rating and
separate arrays in Yawatt
Standard tolerance is 5%,
with £2% being available to
special order. Single value
networks from 22 ohms to 2M
ohms are manufactured with
therange from 100 ohmsto 1M
ohm available from stock.
Custom networks can be sup-
plied to special order.

The standard package, with
from five to fourteen pins, is
6.5m high by 2.5mm thick with
mounting pins at 2.54mm
pitch.

Lowerdale Limited, 3 Fleet
Road, Fleet, Hants GU13 8QY.

Tel: (02514) 20822.
» ONVERTER
MOU N

A new family of DC/DC
converters, housed in stan-
dard 24-pin DIL packages, has
been announced by Gresham
Powerdyne. Designated the
EL Series, the converters are
available in 1.5, 3 and 4 Watt
ratings.

Designed for developing
on-board local voltages from
5V or12Vinputs,the new units
operate at efficiencies up to
75%. Typical applications
inctude driving RS232 inter-
faces, providing power for
RAM or microprocessor use,
driving op amps, etc.

High reliability, full six-
sided RFI shielding and very
wide operating temperature
ranges make the series useful
in particutarly demanding
applications.

4

Gresham Powerdyne Ltd. Tel:
(025672) 4246/7/8

TWO NEW HF TRANSISTORS

Siemens has introduced
two HF transistors for use in
antenna amplifiers which
meet the most demanding
low-noise requirements. Both
devices are intended for the
output stages of antenna

MAY 1984

amplifiers; ratings ensure
that, despite the high
information density, TV pic-
ture quality is not impaired by
signal noise.

The BGY 98 double transis-
tor integrates two electrically
separate semiconductor
chips of equivalent technol-
ogy in a low-cost SIL 9
package. This component
permits the design of wide-
band series and push-pull
circuits for up to 126dBuV at
VHF frequencies (40 to
300MHz). Maximum permissi-
ble power dissipation is 2W
per chip. The double transis-
tor allows output push-pull

circuits to be developed
which, on account of their
excellent symmetry, produce
minimal noise.

The BFR 96 S offers
improved linearity character-
istics compared with earlier
devices. The primary applica-
tion area for this transistor is
wideband antenna amplifiers
with  extreme low-noise
requirements. Maximum
power dissipation is 0.7W.

Siemens Limited, Siemens
House, Windmill Road.
Sunbury-on-Thames, Mid-
diesex TW16 7HS. Tel: (09327)
85691

A state-of-the art LCD DPM
which emplioys direct chip
bonding techniques to
reduce size has been
introduced by Lascar Electro-
nics.

The DPM300 features a
large 12.5mm digit display,

with various symbols to
indicate measured units.
Auto-polarity, Auto-zero,

logic switches 200mV or 2V
fsd Digital Hold. crystal clock
with temperature compen-
sated display drive. TmA con-
sumption with 1pA input cur-

rent is combined with true
differential inputs and refer-
ences. The ‘over’ and ‘under’
range outputs make auto-
ranging circuits very easy to
implement.

The new meter sets new
standards in accuracy, stabil-
ity and low-cost and will suit
many applicationsin portable
and other measuring instru-
ments.

Lascar Electronics Limited,
Module House, Whiteparish,
Salisbury, Wiltshire. SP5 25J.
Tel: (07948) 567

TANTALUM CAPACITORS

Sprague’s Type 489D series
of miniature dipped-beadtan-
talum capacitors is now
stocked by Axiom Electro-
nics.

The 489D capacitor is a low-
cost, miniaturised version of
the 499D range, and is ideal
for a variety of applications.
Supplied with straight legs
pre-formed to 5Smm pitch, with
versions from 6.3 to 35V as
standard ratings, the 489D
series have performance
characteristics which include
a temperature range from -
55°C to +85°C, and capaci-
tance tolerance of £20%.

Axiom Electronics Ltd, Turn-
pike Road, Cressex Estate,
High Wycombe, Bucks

HP12  3NR.
Wycombe 442181

S
ONS AMPLIFI

A new class C power ampli-
fier unit, designed primarily
for up-link transmission in
INMARSAT earth stations is
introduced by Microwave
Associates. The amplifier is
capable of delivering at least
40 watts output over the
frequency band 1630 MHz to
1650 MHz, which has been
allocated to the maritime

Tel:  High

communications satellite
system.
Identified as type

ML-A-12100-16, the new unit
employs microwave transis-
tors in a distributed amplifier

configuration based on mic-
rostrip technology. Available
amplifier gain is at least 26dB,
allowing the rated output to
be attained with only 100mWwW
input. The gain can be con-
trolled over a 3dB range by
adjustment of a DC input
voltage. The  frequency
response characteristic is
claimed to be flat within 1dB
over the nominal frequency
band.

The amplifier is intended
for use in 50 ohm coaxial
systems and is fitted with
SMA input and output con-
nectors. Internal ‘forward’
and ‘reverse’ detectors built
intothe output circuit provide
analogue DC output signals,
allowing continuous monitor-
ing of forward and reflected
power.

Microwave Associates Ltd,
Woodside Estate, Dunstable,
Beds. LU5 4SX. Tel: (0582)
601441

B,
SPLAY MODULES

An extensive range of
alphanumeric and graphic
display modules featuring the
latest technology in LCD
design are currently avail-
able, incorporating the newly
developed TN type liquid
crystals with high contrast
ratio and wide angle display.
The alphanumeric displays
feature a5 x 7 dots plus cursor
line character composition,
internal character generator
and data RAM. A wide variety
of displays is available from 8-
character capacity to 320-
character capacity (8 charac-
ter by one line to 80 charac-
ters by four lines). The
graphic modules range from
60 x 32 dots to 640 x 240 dots.

All modules are C-MOS and
TTL compatible, low powered
and can operate from an
optional single + 5V supply.
These highly reliable LCD
modules have over 50,000
hour life and carry a 12 month
warranty.

Measurement Control & Dis-
plays, Guildford

COMMODORE 64

Kuma Computers have now
implemented their  well
known and proven Home
Budget program on the Com-
modore 64.

Home Budget enables the
home manager to keep track
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Type Price () Type Price (£)] Type Price (£)| Type Price (€)| Type Price (£) Price (£)
AC126 0.35 o |ecaoz .85 |BF258 0.30|B8T101/300 1.15[8YX36/150  0.22 |TiP®2 0.40 2 0.88
AC127 0.30 BC303 0.32 |BF259 0.32|BT101/500 1.25|BYX36/600  0.28  TIP32C 0.60 078
AC128 0.30 BC307 0.76 |BF262 0.30 | 8T102/300 1.35|BYx48i300  0.72 | TIP33A 0.63 0.85
AC128K 0.34 BC308A 0.68 [BF263 0.30|BT102/500 1.85|Byx49/300  0.47 [TIPadA 0.72 - 085
AC132 .55 BC323 0.88 |BF270 0.30|BT106 1.50|Byxss/as0  0.20 | TIP4IC 0.48 - 0.75
0.26 BC327 0.76 |BF271 0.26|B7108 1.30|BYXS5/600  0.33 [ TIP42A 0.52 0.65
026 BC328 0.75 |BF273 0.18[BT109 1.18|BYX71/600  t.18 [ TIP47 0.60 0.90
0.40 BC337 0.88 1BF274 0.32[BT116 1.28{BYZ12 0.42 {TIP110 0.88 098
0.26 BC338 0.48 [BF323 0.92|BT119 3.62|c1o6D 0.80 | TiP29ss 0.60 0.90
0.48 .12 [BC350 0.53 [BF336 0.26 |BT120 3.60|E1222 0.40 | TiPa055 0.60 0.75
0.45 .28 [BCa40 0.54 |BF337 0.26 |8T121 3.02 |Es024 0.30 | TIS43 0.32 0.78
0.45 .42 |BCa41 0.48 |BF338 0.26 |BT138/600 1.30 |GET872 0.48 | TIS88 0.40 0.75
0.28 .30 |BCa61 . 0.58 |BF355 0.42|BT151/560R  ©0.90 ]TT44 0.04 | TiSs0 0.25 0.98
0.46 .30 |BCsa7 i o.e6 |BF363 0.82[BT151/300R  1.15 |1TT2002 0.11 | 11591 0.28 0.65
0.28 .08 |BC548 X 1.25 |BFa67 0.24|BTY79/400R  2.80 |MEQ402 0.20 | zTx108 0.12 1.65
0.40 .10 |8C549 X 0.88|BF371 0.27 |BU100A 2.30 | ME0404/2 0.24 | zTx109 0.12 - 075
028 .08 |8C550 X 2.35|BF422 0.38|BU104 2.00 |MEU2) 0.80 | ZTx212 0.28 - 075
0.40 .10 |8C550C 0.18 2.10|BF450 0.38|8U10s 1.20 |MJ100 1.25 | iN4001 0,05 | 7905 9;68 0.54
0.88 | BC149 .09 |8Cs57 0.12 0.32|BF457 0.33|BU10s/02 1.56 |MJ2955 0.90 | iN4003 0.08 | 7912 0.65 2'30
1.10 | BC157 .10 |BC558 0.12 0.54 |BF4s8 0.36 |BU108 1.80 |MJ3000 1.98 | IN4004 0.06 | 915 0.65 0.09
AD143 1.10 | BC158 .10 |BCX34 0.27 0.82|BF459 0.44 |BU124 1.75 |Mug240 0.60 | INd0os 0.07 | 7918 a.e5 550
AD149 0.96 | BC159 .10 |BCY70 0.15 0.38 |BFR39 0.22 [BU126 1.25 [MJE340 0.54 | IN4007 0.07 | 7924 0.65 258
AD161 0.42 | BC160 0.30 |BCY71 0,17 0.40 |BFRa0 0.22 [BU133 1.80 |MJE370 0.88 | IN4145 0.05 [ CA3085 9-951 Evaerar 0.67
AD162 0.42 | BC161 0.30 |BCy72 0.18 0.42 |BFR41 0.22 [BU204 1.35 |MUES20 0.48 | INs400 0.12 | 723C 9381 tysooa 1.85
AD161/AD162 0.98 | BG1688 0.12 |BCZ10 1.68 0.38 [BFR51 0.30 |[BU205 .30 |MJE2955 0.99 | IN5402 0.15 | LM317K 3-50 pccas 0.50
AF106 0.48 | BC169C 0.101BCZ11 1.45 0.18 [BFR61 0.32 |BU206 1.70 {MJE30s5 0.70 | IN5405 18 PCC85 0.65
AF114 210 | BC170 0.14 [80124P 0.80 0.23 {BFR62 0.28 |BU208 1.55 [MPSLO1 0.28 {IN5406 [RL][ CONVERGENCE ] Rpdeess 0.74
AF115 2.10 | BC1708 0.12|BC13oY 0.8 0.40 |BFR8s 0.34 |BU208A 1.83|0A47 0.10 | INs408 [ X 1] | POTENTIOMETERS | et 0.85
AF116 2.10 | BC171 0.10 80131 0.34 0.22|BFR90 1.72 |BU208/02 2.05 |0A% 0.08 |is920 0.08 |5 7.10 15.10.50.100. f ppgy 0.75
AF117 2.10 | BC171 0.10|8D132 0.34 0.24 |BFT41 0.38 [BU326S 1.750A9 0.09 |2N697 0,55 | 200. 500W PCF86 1.25
AF118 0.85 | AorB 0.08|BD131/8D132 0.98 0.23|BFT43 0.36 [BU407 1.85 |oass 0.18 | 2n708A 0.33 38peach] pCeong 1.55
AF121 0.62 | BC172 0.08|8D135 0.32 0.30|BFW10 0.79 |BU407D 1.80 Joaz00 0.08 | 2N2904 0.28 PCFBO1 1,45
AF124 0.48 | AcrB 0.12[8D136 0.38 0.25 [BFW44 0.76 |8UXB0 3.70 |OA202 0.15 | 2N2906 0.24 - PCF802 0.85
AF125 0.48 | BC177 0.20 |BD137 0.38 0.42{BFx29 0.28 |BUY20 1.75|0OC25 2.10 2N2926G 0.10 | 30. 120, 270. 470, PCF80§ 1.20
AF127 0.48 { BC178A 0.22 80138 0.38 0.30|BFx30 0.30 [BUY69A 2.60 |[OC26 1.70 |2N3053 0.22 | aflat 0peach] pe\gp 0.90
AF139 0.88 | 8Ci82 0.08|80139 0.38 0.32|BFx80 3.58 |suvess 1.98 |oc2s 1.50 |2N3054 0.58 PCL83 2.50
AF178 0.88 | ABorC 0.09 80120 0.38 0.35 |BF x84 0.24 |DBY101 0.48|0C29 2.47 | 2naoss 0.45 APACITOR: PCLBA 0.90
AF239 0.68 | BC182L 0.098D144 160 0.35|B8Fz85 0.26|8Y118 1.10}0C35 1.75 |2N3702 0.10 | Metallised Paper PCL86 0.58
AF279S 0.72 [ ABorC 0.09{8D145 1.82 0.32BFX86 0.26 |8Y122 0.88 [OC36 1.75 |2N3704 0.10 | 202F 1500V OC  80p| o\ gnoias 1.35
AL100 2.50 | BC183 0.09 | BD150A 0.51 0.32|BFx87 0.26|8Y126 0.12 [0C42 0.72 | 2N3708 0.10 | 2n2F600VAC — 24p| o 00 378
AL102 1.88 | ABorC 0.10 | 8D159 0.65 0.32|BFx89 0.658Y127 0.10 fOC42K 1.40 | 2N3772 1.90 | 3n6F 1700VDC  80p} el 1.35
AL113 2.20 | BC183L 0.06 |BD160 1.85 0.32|BFY50 0.21{BY133 0.16 {OC44 0.72 |2N3773 2.70 | 4n7F1500VDC  80p| o -3 1.50
ASYB0 175 | ABorC 0.12|8D165 0.45 0.08|BFY51 0.2118v135 0.2 |oC4s 0.58 |2N3904 0.48110nF 1000VDC  22p| o 5p 1.5
AUT10 1.40 | BC184 0.10 |8D175 0.60 0.10|BFY52 0.21 |BY 164 44 JOC71 0.50 {2N39%06 0.16 | 10nFS0OVAC  80p| o) 0.85
AY102 432 | ABorC 0.10 {BD182 1.00 0.10|8FY57 0.40 |BY179 0.66 [OC72 0.52 |2N5294 0.48 | 15nF300VAC  30p| oo, 0.75
BA102 0.34 | BC207 0.15|BD183 1.10 o.10[8Fvs0 0.90 |BY182 0.87 [0Cs1 0.88 [2N6107 0.71 [ 22nFI0OVAC = 32p p gy 0.65
BA110 0.87 | BC208 0.16{BD184 1.20 0.14|BFY90s 1.34|BY184 0.40 |OC200 2.45 |2N6126 0.88 | 100nF 1000v DC PL8Y 0.75
BA121 0.40 | BC212 0.09 | 8D201 0.72 0.16|BR100 0.20|BY187 o.72 joczoz 2.20 | 25B337 1.60 48] oo 2,00
BA129 0.38 | ABorC 0.10| BD202 0.87 0.48[BR101 0.44 |BY189 4.75 [oRP12 0.85 [25C1172Y 2.90 | 470nF 1000V DC PL504 1.20
BA148 0.16 | BC212L 0.08 | BD204 0.80 0.48}BR103 0.58|BY198 0.44 |R20088 1.80 |2SC1173Y 0.82 85| by sos 2.40
BA154 0.08 | ABorC 0.10|B8D222 0.80 0.20[BRC443 1.78 B39 0.47 [R20108 1.52 |2SC1302 1.40 _ PUS09/519 595
BA155 0.10 | BC213 0.09 | BD225 0.86 0.16|BRY39 0.38 [BY206 0.24 |SHG1.5 0.40 40251 0.95 | HV Disc Coramic (]| oy aq 1.80
BA156 0.08 [ AorB 0.10{BD232 0.45 0.20|BRYS56 0.42 [BY207 0.24 [TAG1/100 1.40 f40361 0.58 | 1kV1.50F 18k oycnon 2.40
BA157 0.28 | BC213L 0.1018D233 0.60 0,26 BRY61 0.86 |BY210/400 0.25 [TAG3/400 1.78 [ 40362 0.50 | 3KV 1.5nF 20| ()6 1.90
BA164 0.14 [ AorB 0.10|8D23s 0.62 0.26|BS517 0.56|BY210/600  0.26 [TIC44 0.40 [d0a11 3.72 | 8KY 10, 47 UCH81 0.30
BB104B 0.52 | BC237 0.11 80235 0.63 0.28{B5527 0.92[BY210/800  0.30 [TIC45 0.45 |40530 0.80| 82 100 UCLg2 1.70
881058 0.30 | BC236 0.12|8D236 083 0.24{BSX19 0.34{8Y223 1.20 |TIC46 0.48 40673 0.80| 120.150. 6J5GT 1.75
BB105G 0.48 | BC239 0.14{ BD237 0.66 0.26{BSX20 0.34 [BY227 0.26 {TIC47 0.70 | 40964 1.54 | 180 200 68J7 2.20
BB1108 0.42 | BC251 0.12|8D238 0.56 0.15|BSx59 0.82 [BY229 0.30 [TiCi06A 0.70 |Quantity prices | 2200F 30p1 SoFli2 1.60
BC107 0.10 [ ABorC .14 | 8D241 0.60 0.40|B5X76 0.29 [BY238 0.88 [TiP30A 0.48 |avaiiable 270. 300pF a%p
AQrB 0.12 ] BC301 BD243A 0.80 0.32|BT100A/02 0.94 |BYX10 0.24 |TIP3iC 0.54 |on ali listed items. | 10kV 1nF 87p

NEW 1984 CATALOGUE NOW AVAILABLE — Man
Credit Note. special offer sheets. order form and

400mW Plastic 3V-75V 8p
1.3W Plastic 3V-200V 15p

15W Flange 4.7-47V £1.26 each
2.5W Plastic 75-75V 87p each
20W Stud 75-75v £1.31 each
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INTEGRATED CIRCUITS

AN240P
AN214Q
AN715Q
CA3065
CA4031P
CAd102
CA4250
CA4400
CA4422
LC7120
LC7130
LC7137
LM380N
LM1303N
HA1151P
MC1307P
MC1310P
MC1312P
MC1327P
MC1330P
MC13449P
MC1350P
MC1351P
MC1352P
MC1357P
MC1358P
MC1496L
ML231B8

SL9178
SL1327Q
SN76003N
SN76013N

SN76023ND

SN76033N
SN76110N
SN76115N
SN76131N

SN76226DN

SN76227N
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SN76530P
SN76533N
SN76650N
SN76660N
SN76666N
STKO15
TA7108P
TA7120P
TA7129AP
TA7130P
TA7172
TA7193
TA7172P
TA7176
TA7202P
TA7204P
TA7205AP
TA7208P
TA7210P
TA7222P
TA7223P
TAT227P
TA7310P
TA7609P
TA7611AP

TAABT1A12
TAAB11B12

TAAB30S
TAAB61B
TAA700

TBAS10Q
TBAS520/Q
TBAS30/Q
TBA540/Q
TBAS50/Q
TBAS60C

TBAS60CQ

ch 10/75p
ch 10/£1.40
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{TBA570
TBA641BX1

TBAG51
TBA673
TBA700
TBA750
TBASCO

TBAB10P
TBAB10S

TBAB20
TBA890

TBA920/Q
TBAS50/2A

TBAS70
TBAS90

TCA160C
TCA2708
TCA270SA

TCAB80¢
TCA940
TDA440

TDA1002

TDA1003A
TDA1004A
TDA1006A
TDA1035S
TDA1044

TDA1170S

DA1150

TDA1200
TDA1270Q
TDA1327A
TDA1352A/8
TDA1312
TDA2002
TDA2020
TDA2030
TDA2140
TDA2521
TDA2523
TDA2530
TDA2540
TDA2541
TDA2560
TDA2571A
TDA2581
TDA2590
TDA2591
TDA2593
TDA2610
TDA2611A
TDA2640
TDA2680
TDA2690
TDA3950/A/B
UPC554C
UPCS57H
UPC566H
UPC575C2
UPC1018C
UPC1025H
UPC1032H

0
UPC1158H 0.76
UPC1163H 0.98
UPC1181H 1.80

UPC1185H2 3.75
UPC1212C 1.30
UPC1230H 3.90
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Switch Cieaner 0.88
Circuit Freezer 0.96
Foam Cleanser 0.84
AeroKlene 0.78
Silicone Grease
{Aerosol) 1.00
AntistatSpray 0.82
Plastic Seal 0.88
ExcelPolish  0.76
Fire Extin640g 2.80
Video Head
Cleaner 0.88
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Stlicone Grease

{(IC1)75gtube  1.00
|Sotda Mop

2.95 (5tq) 072
3.20 50/da Mop

1.10 |(L/Gauge) .
2.90 additional P&P on
0.90 |above 30p

EAST CORNWALL COMPONENTS

DEPT REW S 119 HIGH STREET U

WEM
SHROPSHIRE SY4 5TT TeL: 0939 32689

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

y prices reduced — range Increased — fully itlustrated. Price 65p, per copy (free upon request with orders over £5) — includes 30p.
pre-paid envelope. SEND NOW FOR YOUR COPY.
UPC1156H 4.2

9%,

5/p/10. 75100

mi;}ui
1V/4In Quick Blow 100 1 mA £4.3011251525310 15A 55p

7aW1ROto 10M (E12Range)

l2W2R2t0 10M (E24 Range) 2p each. 15p/10. 75p/100 | 1 V/4in Time Delay 100mA £3.50 150mA£2.25 250 300 500 600 750
W 10Rto 2M2(E12 Range) 7p each. 85p/10.6.00/100 |850mA £1,84 1 1.25 1.5 1.6 2A £1.84 2.5A 315 3 5A £2.82 20mm
Quick Blow 100 125 160 200 250 315 400 500 600 800MA 11.2515225

2W 10R to 2M2 (E6 Range)
- - 3.54.56.3A 40p 20mm Time Delay 100 125 150 200mA £1.80 750 300
Kl 400 500 600 800mA £4.0011251.522533A85p 1inMaing 235710

13A 85p

14w pack 10 each value E12— 10R to 1M 610 pieces .80
1MWpackSeachvalueE12—-10Rto1M305pieces .75 | Manutacturers please note — we can offer very competitive
12W pack 10 each value E12—2R2t0 2M2730 pieces .28 [ quantity prices of 20mm Quick Blow & Time Detay range — please

apply for quotation
1Wpack5eachvalue E12—2R2t0 1M 353 pieces
2W pack5eachvalue E6—t10R to2M2317 pteces

RESISTORS — WIREWOUND Gener:
2-5W 0-22t0 270R Available in preferred values 0.20 g°5'39$ 'and galckklng 45p r??r tra:sstlormer
4W 1Roto 10K Availableinpreferredvalues 0.29 D lprTcesioniieay

4
2
5.
1/EWpat:kStaachvalueE12—2F!2(o‘lMSGSpreces 3.
s
8

| TRANSFORMERS _ &
Sil 240v Primary 4 5 0-4 5v 400m/A 80p 6-0-6 100m/A 58p 6-0-6
m/A 85p

7W0.47Rt0 22K Available in preferred values 0.25 EURDPEAN ADAPTORS

11IW1R0t0 22K Avallableinpreferredvalues 0.29 Reseve olh p P
H y high quality British made two ptn European adaptors
17W1R010 22K. Availablein preferredvalues 0.37 are ideal for driving Radios, cassette recorders, TV games,
VDRs stc ¥XN TS |calcuiators etc. The adaptors fitin the UK shaver socket
Co-ax Plug 0.18 DC
E%?/’ . 0.2g| Plastic Co-axPlug 0.14 | REF  Voltage Current 1 10+ 100-
02/ 0.25| Stngte Junction Socket 0.80 EoB 45V 200m/a Sop 45p 32p
E798CD Plastic Phono 0.10 EM3 &v 200m/a  £1.00 80p 85p
TA258 0.25| FMPlugs 0.20 EO9 (2% 400m/a £1.50 £1.25 85p
1A260 0.22| PL259 0.38 |(Postage & Packing: 45p per adaptor or £1.60 per 10, £4.50 per 100)
/A262 0.22 | Beducer 0.15 T MULTIMETER SPECIAL
1A265 0.22 | 14inPlastic Mono Plug T
1P268 0.22| 4tn Metal Mono Plug Russian type U4324 — (20,0000PV)
E29822 25mm PlugMeta 9.18 OC Volts 0., 1. 2, 3, 12, 30, 60. 600, 1200
05 0.28] 25mm Plug Metal 0.18 AC Volts: 3, 6, 15, 60, 150, 300, 600, 900
/06 0.22| 25mm Chassis Socket .10 DC Curr M/A 0.06, 0.6, 6, 60, 600, 3000
E299DD/P115 35mm Chassis Socket 0.10 AC Curr M/A 0.3 3, 30, 300, 3000
P354 all 0.23| 2Pn Y4inMono ChassisSocket 0.14 DC Resistance 0.2, 5, 50, 500, 5000K
E299DH 4pin Y4in Mono ChassisSocket 0.20 tevel dB: — 10 to ~ 12 )
1P230 0.72| 6pin /4in Mono Chassis Socket 0.30 )
VA1015 0.92 | ¥mmBananaPlug 0.18 Supplied with rechargeable batteries
VA1026 0.79 | 4mmBanana Socket 0.18
VA1033/34/38/39/ PP3 Battery Connectors 0.08 PRICE £12.00 INC OF P/P & VAT
40/53 all 0.20] PPSBattery Connectors 0.18
oaisre " alt 0,23 | parminal Blocks 0.19 |Z@mm¥anel Mounting 8 Do
valora . 020 aam ey 0.20 [%mm Chassis Mounting 8 pn 008 07010
VA1077 0:31 | et oot 7 |y PanelMounting = 035/ Din g0 0.93/10
VAI091 0,29 Soldering Section 1V4ChassisMounting ~ 0.342( 16 pin  gl4y  1.00/10
VA y ¥ ANTEX15W IRON 8.00 |Carline 1}4in Mounting 0,10 4g pin 014  1.60/40
1096/97/98 ANTEX 18W IRON 5.00 4 n  loizs  [Bissie
W Tl g.gg ANTEX 25W IRON 5.20 |2¢  Bin 035 22310
VA1104 068 | ANTEXELEMENTS o MEE TG 2 pin 030 27510
VA1108/09/10/11/ ANTEXSTANDS 1.90 |GPO ex rental 706 style. mannly| 40 pin  0.34  3.10/10
1 all 0.24 50 DERSUCKER 4.80 |grey & green. some blue state Dil to Dit
VABBS 1.20 | 550gm SOLDER .80 [several choices We will send o Dil
2322 554 02221 0.59 | SO DAMOP 0.70 [nearest :g pin g-gg gw:g
XY R | ANTEX SOLDERING STATION complete |£2.75 (p&p £1.50) 0 Dm 034 34040
Universal  Ni-Cad{ with iron - 30W or 40W 49.95 |10 for £20.00 (p&p £5.50) P : b
charger, charges Spare nozzles for Soldersucker 0.45 Sgﬂﬂ;ﬂ:}o“rﬂsgiqoogf :gggg Quil to Quil
308A 10 for S0p or X
ﬁf’.i'e“ ep QUANTITY PRICES AVAILABLE ON Phillips  Video  Projection| 14 pin  0.30  2.75/10
AAN:-Cads ALL LISTED ITEMS. TEL SALES|g ...  £%0.00/ 6 pin 034  3.10/10
10for DESK. p&p £6)

ORDERING: All components are brand new and to full specification. Please add 45p
postage/packing {uniless otherwise specified) to all orders and then add 15%
VAT to the total. Either send cheque/cash/postal order or send/telephone your
Access or Visanumber. Official orders from schools, universaties, colleges etc
most weicome.
Send now for our latest catalogue, 65p per copy (includes 30p credit/pre paid
envelopes, current special offers and lots lots more).
New retail 1000 sq ft shop now open. Mon-Fri 9am-5pm, Sat 9am-12pm.
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—LETTERS to—
—the EDITOR—

Do you have an opinion to air? Do you know the answer to something which puzzles, or a tip that might help,
fellow enthusiasts? Have you something to add to a feature or review?
Your letters are invaluable in helping us to develop the magazine for you
Write to Letters to the Editor, Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

LG
APRIL ’84 ISSUE)

James Dick, in his most interesting
article on Hall effect devices, refers to
the 'Gauss’ as a convenient unit of
magnetic flux density. | was brought up
with the unit and agree with him, but
others do not. Under the S| system of
units which are now used in the United
Kingdom, the EEC and many other
countries, the unit of magnetic flux
density is the ‘tesla’; symbol T. The tesla
is 10,000 gauss which makes the Earth’s
field rather small but the centre of
pulsars more manageable.

| hope that you do not think | am being
pedantic but all those taking ‘O’ and ‘A’
levels have to use the S| system now as
does most of the electronics industry.
Problems arise when using literature of
United States origin as they are only
starting to use Sl units.

Incidentally, the Royal Navy still use
‘degaussing’ coils rather than ‘deteslar-
ing’ coils to protect their ships from
magnetically operated mines.

Guy Selby-Lowndes, Billingshurst

Having read the write-up about the use
of AM on 3.5MHz in the April 84 edition,
may | be allowed to throw asmall spanner
in the works.

After listening to the SSB ‘Owners’ on
80 metres discussing politics and every
other subject, which is contrary to our
licensing conditions, | say welcome back
AM.

| have just purchased a Japanese
transceiver and after studying the cir-
cuits etc now have sufficient technical
knowledge of its operation to effect
repair if this becomes necessary, but it
doesn’t have an AM mode switch so does
this cover the previous argument |
wonder?

| must add | use the words relaxation
and hobby in the same breath so why do
so many keep placing BUZZ saws on our
frequencies to communicate at 4000wpm
or whatever? | cannot even think at that
speed (2wpm they shout) so lets leave
such devices to the press agencies etc
and carry on with AMATEUR radio.

As a professional telegraphist for 20
odd years | have been drilled with the
words ‘accuracy before speed’ so whats
the rush lads?

On behalf of 2000 PO/BT telegraphists

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

and radio officers (ship) may | be allowed
to curse the silicon chip because we are
now left with one alternative—unemploy-
ment.

As a finale, would the gentleman who
plonks his 50 baud (RTTY) spud masher
on 7.030 remove it, because that is where
the finest amateur radio operators meet.
If you don't know who we are ask G3RJV.
Whoops sorry, I’'m getting as bad as the
80m SSB gum-pounders club ‘staking a
claim’.

Dave Logan, Hyde

YOUR EXCELLENT JOURNAL

| am now completely addicted to the
reading of this publication.

Scores for ‘Content’ 5.9; ‘Technical
Merit’ 5.9.

| feel that it could be improved
however, the meal is ‘FB’ but where are
the condiments, the little light relief. To
illustrate what | have in mind, the
attached, (all my own work) might
provide a topical laugh.

WINTER SPORTS
It’s a terrible time for antennae,
Mine'’s flat on its back on the floor.
It's a terrible time for antennae,
What with wind-hail-snow and the Law!!
Now I'mflat on my back onthe floor of the
Shack and can’t QSO anymore.
The doors blown away and what else? |
can't say,
For its dark wet and cold, what a thing!!
I’ll hold on till dawn, camp out on the
lawn, and call DX on wet string!!
R P B Udall, Upper Longden, Staffs

type for fine adjustment.

1 did not use any sync gear for most of
the time, as | found | could hold the
picture quite steady after the motor had
warmed up and | set the speed with an 8
bar strobe disc illuminated by the 50c/s
ACroom light, which [ turned off after the
transmission started.

A touch on the motor spindle now and
again would letthe picturedriftalineata
time, for framing sideways and the
images, though crude, were quite good,
and a head and shoulders view of a
known person could be recognised.

W E Anson, Gravesend

A SIMPLE RADIO

Housewives and other ‘regulars’ listen
mostlytoasingle station andonlyonrare
occasions tune to another. Almost never
do they seek a third. Their radios tend to
‘live’ in the kitchen, study or workshop
and batteries are forgotten until output
becomes inaudible.

For them this should be a very simple
but reliable two station mains operated
push button receiver able to. receive
Radio 4 and produce decent gquality
sound.

Is there such an animal or would
someone be prepared to design one?

J M Buttenworth, Harrogate

Editors note: Sorry, but we don’t know
ifsuch asetis available —we suspectthat
it would not be commercially viable
because most users want the set to be
portable and the market is well catered
for.

o
FEB 84 ISS

| was very interested in the article by
Don MclLean (GBAWI) on recorded 30-
line TV. | used to look in on the BBC
transmission from about 1933 till they
ended before the 405 line service started
in 1936. The 30 line pictures were sent out
on London National 261.1 metres, and the
sound on Midland Regional 391.1 metres
(medium wave).

| used a home built 20" diameter
scanning disc receiver with a bee-hive
type neon lamp, and a large fens in front
of the disc to get the image a bit larger.
An old electric fan motor was used to
turn the disc at 750rpm. A slider
resistance was in series with a rotary

ORLD ASSOCIATION O
RISTIA
RADIO AMATEUR
: ACD
Just thought | would take the

opportunity to congratulate you on the
excellent magazine ' Radio & Electro-
nics World .

I think its one of the best mags on
the market, and | always thoroughly
enjoy it.

In the radio world, we have had quite a
few new mags come out recently - but
you beat them alll Keep up the good
work!

Len Colley,
WACRAL)

G3AGX (Secretary
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NEW IDEA

PERSONAL COMMUNICATIONS OPEN MON-SAT 10am-7pm
SUN 11am-2pm

NEW APPEARANCE 2M FM HANDHELD

ITS CALLED KENDY KT200E

* Small size and light weight synthesised 800 channel.

* Desired frequency can be selected by thumb wheel
switch.

* Transmitting output power can be changed in two steps
of High (1.5W) or Low (150mW)

* Good for fluctuation of power voltage, and can operate

g: within 5.5V (min) 12v (max)

co PRICE £159.00

- ACCESS. VISA. INSTANT FINANCE. WITH CALL SIGN FOR

A CALLERS AT THE SHOP.

; NEW RANGE OF SUN ANTENNA
MODile 2M KG-53dD VaX oo £12.90
Mobile 2m KG.209 SE276A  4.6dD ..o £19.90
Base 2m KG.144-GP3% + % + % 7.8dD ..o........... £29.00

FULL AUTOMATIC ANTENNA ROTATOR

* Vertical load 50Kg

* Mast size 22-40mm diameter

* Stationary Braking Torque: 1000 Kg-cur Min.
* Rotation 360° — with mechanical stop.

* Drive motor voltage AC 24V.

* Wind Load Area 0.25m2.

* Rotation torque: 200 Kg cm min.

* Rotation Time 50Hz — 70° seconds.

PRICE £39.90

SPECIAL OFFERS

HAM-MASTER 2025 2m FM mobile...........cccocoevieeeeinne, £179
TOTSUKO 2m SSB 1w and 10WPEP.............ccooeiiee £115
RADIO PRODUCTS RTTY INTERFACE FOR 80V mechanical
printers or 5v TTL computers .........ccccooiiiiiiiiiii e, £79

PLUGS, CONNECTORS, CABLE, POLES, ROTORS,
FERRITE RING. ALWAYS IN STOCK. H100 CO-AX.

REPAIRS & SERVICE CARRIED OUT ON ANY RADIO
EQUIPMENT. 10m convertions carried out.

SURPLUS AMATEUR RADIO EQUIPMENT BOUGHT FOR CASH ANYTHING CONSIDERED WORKING OR
FAULTY. BEST PRICES PAID.

Fullrange of | NEW IDEA LIMITED | Filrange ot

OSKERBLOCK| " pERSONAL RADIO COMMUNICATIONS | Lots of cheap
SWR 2m Antennas.

BRIDGES. 133 FLAXLEY ROAD, STECHFORD IS)Iii?’m (;llgn Jggige

fi&?{\-&% BIRMINGHAM B33 9HQ _ 3element
ot 021-784 3129 ung(g_‘{iﬁzililm‘;
TONNA. Brackets.
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A GREAT MAGAZINE
FOR COMMUNICATIONS, ELECTRONICS
& COMPUTERS

. . Productreviews . . .
Communications & electronics news . . .
Reception reports — shortwave, DX-TV,
ATV . . .Construction projects —whatto
build for your rig, your computer & your

enjoyment . . . Newtechnology . . .
Educational articles . . . Coming
events . . .Readers letters. . .
Technical & practical questions
answered . .. Latest equipment
reviews ... Contact Point ... and all the
latest news in the Amateur Radio
World . .. Keep in touch with up to date

developments - TAKE R&EW every

month and stay informed. °

SUBSCRIBER BENEFITS
Take out a POST FREE (UK) Sub
while offer lasts
e Delivery to your door by
publication date each month
e [nflation proof - price guaran-
teed for 12 months

On sale NOW at your newsagent and at equipment dealers

r-—— -~ -~ - -~ - - - - - - - - - —|
| RADIO & ELECTRONICS WORLD SUBSCRIPTION ORDER FORM |
: To: Subscription Department @ Radio & Electronics  PLEASE SUPPLY:: (tick box) for 12 issues, all rates include P & P |

World @ 513 London Road e Thornton Heath e Inland World-Surface Europe-Air World-Air I
| Surrey » CR4 6AR. Tel: 01-684 3157 £10.20.......oooo..... [ £11.05. oo, [ £16.90. oo, [ £25.00. ... 0]
I PAYMENT El Slsnree s Ba e erael |
| INANAE ..ot et e S R R AT ENCLOSED: raypondlopjlisunaliong) Wonsy OESe) |
|| FADDRES S s i e B A CREDIT CARD PAYMENT L&)l =] :
b e T T T T T T T T I T T II] |
e —— - s S ol
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FREE READERS SMALL ADS

@ Drake TR5 transceiver, noise blanker fitted, as
new, boxed £450. FT102, as new, boxed £575. Bob
Davis, 88 Goring Rd, Worthing, BN124AB. Tel: 0903
41109

@ Hammerlund SP600JX. immacuiate, £160. KW77
Ham Band RX £65. SX27 VHF plus Discone £55.
‘Persuader’ CB speech processor, £15. Racal
Diversity Unit £20. Military medals GSM etc. Tel:
0908 314095 after 14.00

@ Eddystone 730/4 general coverage receiver
nice condition, covers 550KHz to 30MHz, includes
manual. Best offer taken. Room wanted. Buyer
collects or add carriage. J L Aldersley, 8 Baimoral
Cres, Dronfield, Woodhouse, Sheffield, S1852Y.
Tel: 0246 410545

@ 3'%in gauge ‘Juliet’ loco. Partly built, including
boiler. Notable to finish so will sell, £70 or swop for
two metre radio transceiver. or something similar.
WHY? Tel: Norwich 662460 evenings or weekend
@ Toroidal transformer, potted metal can two secs
each, 30V,0V, 30V, 8 Amp, for 200W stereo amplifier
£6. Also smaller version, two 20W channeis £2, PP
extra, or collect proceeds for Phoenix charity.
Brown, 74 Humber Avenue, South Ockendon,
Essex. Tel: 0708 852371

@ For collector or club, copies Practical Wireless
December 1951 to March 1958, one copy missing.
Practical Television May 1950 to April 1960, one
copy missing. Plus odd copies various mags £45
ONO or swap for ZX81 16K RAM. Mr S J H Whawell,
94 Stony Lane, Burton, Christchurch, Dorset BH23
7LE. Tel: Christchurch 482753

@ Realistic Pro 22, six-channel crystal VHF/VHF
air. Amateur band scanning receiver, origina! box
with 22 crystals and two antenna, as new £30. Also
Harrier 40 CH, CB + Power unit, aerial and SWR
meter + mag. Mount aerial, original box, as new
£30. Postage extra both items. V Pickard, 20
Portsmouth  Avenue, Burnley, Lancashire,
BB1020R. Tel: Burnley 58700

@ Oscilloscope, Tektronix 545A, 20MHz dual
beam, built-in square wave calibrator, dual
timebase, full working order, compiete with BNC
adaptors and instruction book.£150, or swap for 2M
transceiver. Could advance DMM7A multimeter,
3% digit display, complete with leads, mains and
battery, works but needs calibrating, £45, or throw
inwith 545A oscilloscope for 2M rig. Neale Whyatt,
Downham House. Downhams Lane, Milton Road.
Cambridge CB4 1XG. Tel: Cambridge 356333
(daytime)

@ Scope CD1400. Solartron dual beam with
manual and leads, excellent condition, calibrated,
absolute bargain at £90. Heinz Seitz, 42 Seabrook,
Luton, Beds, LU4 OEJ. Tel: 0582 51505

@ 7S180S DFM new, bands TX/RX complete with
mobile leads. YD148 desk mic. SP180. speaker
PS30 power supply VFO180. externa! VFO. work-
shop manual £525. ATU Daiwa, auto CN1001A £80.
FT901DM workshop manual £10. Tel: 0480 53775
@ Yaesu FT107M 9-band HF solid state rig. Twelve
memory channeis, scanning mic., PSU + 100W
linear, as new, fantastic base station. £575 ONO.
Contact Simon on 0954 50774 (evenings) or write
PO Box 142. Hardwick, Cambs CB4 7YA

@ Trio JR310 amateur band receiver, good condx.,
with mods for top band £50. Cotley (G3AGX), 13
Ferry Road, Wawne, Nr. Hull. HU7 5XU. Tel: 822276
@ RTTY model 28ASR, complete with all manuals
and many spares. Swop for VHF/UHF multi-mode
XCVR or TRS-80 MODIH disk drives. Also ten new
Eimac 4X150 7034 valves, £15 each. A P Szczesniak,
22 Golf Road Park, Brechin. Angus. Scotland DD9
6YF. Tel: 035 62 4911

@ Eddystone receiver model 680X. Near mint
cond. Offers or part 'ex' for Cobra 148. GTL, DXR or
President Grant Trans with or without L/amp.
Write to, David Hepplewhite, 19 Milier Close.
South Common, Thorne, Doncaster. DN8-5NE

@ KWVanguard, modified for CW/DSB. 160m. 80m,
40m, 20m, 30W input £40, no offers. Collect from
Derby. Resolute buyers only please. G3VKR. Tel:
(0332) 762684

@ Phitips PM5525 UHF TV gen £35.00. Sony U-matic
VCRVO-1601D, manuals, 16 tapes, excellent cond.
-£400.00. Shibaden remote control pan tilt unit
£20.00. Video camera, eight channel sequencer
£15.00. Colour bar generator, korting, £40.00.
lkegami CCTV camera CTC5000 £30.00. Qutside
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camera housing new £12.00. Transformers various,
SAE list. Mr R Hill, 7 Willowbrook, Greytree, Ross-
on-Wye, HR9-7HN.

@ Yaesu FT200 HF TCVR and SP200 speaker
power, supply, £220. FC707 ATU, £60. Adonis AM502
mike £15. ZX81 with 2K ram, £25. 10GHz micro wave
head, new, £25. D A Johnson, G4DPZ, 32 New
Street, Halstead, Essex, CO9 1DD. Tel: 0787 476925
after 7pm

@ Azden PCS3000 25W 2mtr. TX/RX, with remote
cablekit£140.00 or exchange 70cms TX/RX. G4UKF
QTHR. Tel: Somerset 0935 823475 mornings or
weekend

@ New mains transformers sec. 20.0.20 3amp £3.
12V 2amp £2. 15V 2amp £2.50. 17V 2amp £2.75. 22V
lamp +6V Yeamp £2. 9.5V 1amp £1.75. 12V 250MA €1.
50+16V Y2amp+ 11+8V Yaamp £4. 6V 200MA 50p.
P/P.£1 any amount. D70 Morse Tutor £35 P/P inc. E
Hawker, 31 Ystad Celyn, Maesteg. Mid-Glam. Tel:
(0656) 732919

@ Belcom Liner2,2m SSB rig. built in pre amp, PW
speech processor, pip tone, £60. Hameg HM412
20MHz oscilloscope, dual channel with trigger
detlay, vgc, cost £400 new, selling £220. Halbar 5
element 2m Yagi £3. G8ZAG, QTHR, Tel: 062 982
3072

@ SX200N scanning receiver plus wide-band RF
pre-amp plus Discone, £250. Tel: 08893 3495
(evenings)

@ Class ‘D’ wave meter, one mains, £7, one other
£5. Heathkit SWR meter, £9. Storno ‘Viscount' 2m.
FM mobile radiotelephone, 6 channels, £35. Pye
‘Cambridge’ 4m. AM radiotelephone, 3 channels,
£25, type 10 crystal checker/marker £7, Canadian
‘58 set, AM transceiver, 6 to 9 MHz. no PSU, £26,
Army type ‘88’ VHF transceiver, no PSU, £12, one
pair 7MHz traps, £7. Collect or add postage. A W
McNeill. 40 Turnpike Road, Newbury, Berks, RG13
3AS. Tel: Newbury 40750

@ FT708R portable %2 + V4 wave, YM 24A
speak/mic/FNB-2 Ni-cads (2 sets). PA3 car charge
+PSU, QD beam 11 mts H.100 £185 complete. FDK
Multi 700EX 2m, VGC, 1 year old. £120. Tono 150R
2m amp. 1 year old. £110. Clive Aldridge, 12
Hensworth Road, Ashford, Middx TW15 3NQ

@ Olivetti TE348 computer terminal as used by the
TSB. 150 column printer, tape reader/punch,
ASC11 character set, 600/1200 bauds, RS232 serial
input. some info: sold as seen, since no means of
testing-offers, or WHY. Interested in HF receiver,
RTTY, home computer. M Levers, ‘Waverley',
Independent Hill, Alfreton, Derby. DE5 7DG

@ Coils, 2%2diam. wound 4 to 6 TP| tapped, some
with one or more coupling colls. interior rotating
couplers, flexible coupling for standard spindles,
4 types available £3 to £5. Ceramic switch, 6-way, 3
wafer, standard spindle, flexible coupler £2. Ex-
RAF siow motion drive, with 3ins diam black knob.
4%in diam. white dial, graduated zero to 180
degrees £3.50. All collect or add postage. A W
McNeill. 40 Turnpike Road, Newbury, Berks. RG13
3AS. Tel: Newbury 40750

@ Testgear, Hewlett Packard 5245L frequency
counter £75. Hewlett Packard 606A HF signal
generator £50. Advance HI audio generator £10.
Tel: Chelmsford 590323

@ MN4C Drake ATU SWR power meter. Rated
250W output 160m-10m. As new, boxed, full
instructions book £90. Tel: Pete. Nuneaton 349461
@ Ham Major M.588. AM, FM, LSB, USB. 26.515
27.855 MHz. 5 KHz shift. Leson and original mikes.
Zetagi BV131 200W linear amp. Eurosonic 178
power, SWR, mod, FS meter, matcher. Zetagi RF
preamp. All leads. This equipment is in super
condition. Only five months old £130 or exchange
HF communications receiver. Current owner now
ham. Ron Blemings. 1 Trethern Close, New Road.
Troon, Camborne, Cornwall TR14-8UZ. Tel: Cam-
borne (0209) 718021

@ Yaesu FT102, £585. FV102DM £185. FC102 +ant.
switch FAS14R, £185. SP102 £40. All as new or
unused. Prefer sell one lot. £925. FT230R as new
£185. Drake R4C. Excellent £225. Quantity WWIi
radio gear. U.S. Airforce radio altimeters. BC221's,
TX tuning units. RAF VHF RX's. MCR1, etc offers.
Jim Taylor, Tel: 0202-510400

@ FT290R linear preamp, PSU, nicads. charger,
case, whip etc £280. JVC Dolby stereo £30 with
charger, 8 AA nicads, Sony personal graphic
equaliser £15. Drae morse tutor £35. Gt ELN. Tel:

06632 2545

@ Yaesu 708R handheld 70cm transceiver.
Guaranteed as new but now surplus to require-
ments as gone to HF. Reasonable offers to
G4UMC. Tel: Exmouth 039 278181

@ DXTV receiver, Ferguson 12in mono portable
fitted with VHF/UHF Mosfet tuner, switchable
video polarity, tuneable sound 4-7 MHz. Extremely
sensitive. Ideal for DX work £45. R Crossley, 125
West Street, Dunstable, Beds. Tel: 0582 604767

@ W&D 70cms transceiver, crystalted, 5 channels,
T/B scanning. smart cabinet and lcom mike.
Aligned by W&D £70. (G3DSV). Tel: Tedburn St
Mary 472 and 753 after 5pm

@ Attention home constructors! Bumper packs of
semiconductors, comprising: one BD135 75
IN4148, 19 IN400Z, 25 BZY88C12, 25 BC550, all for
the bargain price of £4.50 inc P+P. Also resistors,
over 35 different values, five off per value, ie over
165resistors for£1.15inc P+ P.Ring for details, Tel:
(0664) 500228, ask for Gino, G4NNZ QTHR. Also
crystatl filters £2 each

@ Lem three-element beam and rotator £50 or
swap for Sigma 4 antenna, also included twelve
metres of power cable. Replies to Mr V Owen, 14,
Lupin Ciose, Kettering. Northants NN16 9PB

@ Handheld 2M SSB transceiver excellent condi-
tion £45. Morse practice keyboard £30. Contact S
Gosling, 25 Willows Road, Walsall WS1 2DR, or
telephone Walsall 612451

@ TS 520 Trio £270 OVNO. SMC Z/match ATU £40.
FRG 7700 and matching ATU and 2 Mtr converter
£290. Microwave module RTTY to-TV converter
£125. 2 Mtr mag-mount and 8 whip £20. All items
new and boxed. G4GIQ QTHR. Tel: Northwich
45584, Cheshire

@ Yaesu t01E Mk3 FM (holdings). spare valves
£325. TS120V £250. 600MHz 8 Digit counter £70.
Shure 444D £25. Lightweight rotator 3 wire £35. 6
Amp 13-8 Volt PSU £20. 10M 200W Linear, requires
attention £30. G4RSY Tel: 01-651-0633 (Croydon)
@ Service Manual Philips N1700 series video £12.
MW LW car radio £5. FDK multi 11, 2m Fm
transceiver, autoscan, crystatled for: R3. R4, Rs,
R6, R7, S0. S16. S17, S19, S20, S21. S22, S23, 10W,
O/P.£100.40CH AM CB £15. Crystals. 10M24. 14M81,
15M81, 16M3, 16M9015. 38M0, 20M705, £1.50 each.
Pye, PF1. SV8. TX/RX £4. Tel: Mick, Milton Keynes
(0908) 316052

@ ATV Program for the 48K spectrum as reviewed
in Nov 83 R&EW now with 36 features including
testcards, maps, large printing, QRA calculator
and much much more. The price which includes
16K version and full instructions is only £5.50 inc
P&P from R Stephens. Toftwood, Mill Lane, High
Salvington. Worthing, Sussex. For list of other
programs send sae

@ Oscilloscope Tektr 545A 30MHz dual beam,
delay, manuf. Recond. £99. Spare valves, manual,
new probes £20. Collins TC12S HF RX + PSU £20.
Pye AM10MC +MIC +CCTS £15. Ever ready Sky
Queen portable valve radio, collectors item £15. 39
Hilltop Road, Liverpool L16 7QL. Merseyside. Tel:
051 722 4848

@ Tamron TV 200m lens 12.5-50 'C' mount £55.00.
17in solid state monitor metal case, £35.00. 24in
Monitor modified TV isotation trans £12.00. Both
B/W 22in colour monitor, good CRT £45. 17in
Colour monitor receiver, topt u/s £20.00. TV scan
coils. one inch vidicon type. £3.00. Line sender/
receiver sends TV pictures over twisted cables
£25.00 pair. Alt ono or swop VHF UHF gear. Ray Hill,
(G6TSL), 7 Willowbrook. Greytree, Ross-on-Wye,
HR9 7HN.

@ KW 202 receiver £80. Would part exchange for
FRG7700 orsimilar receiver with digital read out. R
Elworthy, 64 Jubilee Crescent, Mangots Field,
Bristol. Tel: Bristo! 563621.

@ Speech Processor, £9. Keyer, £6. DSB80, £15.
Pye Vanguard. £8. 30A PSU, £35. lambic keyer, £11.
50Watt plus IOM PA, £35. Fidelity 1000 FM CB, £15.
Multi-meter, £5. 2 Amp variac. £5. Cossor Scope,
needs attn. £5. Creed 656, £4. 4m FM TX 40W o/p,
£16. QRO 2m linear components. £18. Pye 2m RX,
£20. 60m 3001} ribbon, £4. 70cms Converter 2m IF,
needs completing, £7. Gino Martorang, 81 Sapcote
Drive. Melton Mowbray, Leics. LE13 1HG. Tei: 0664
500228.

@ Murphy ex nav comm rec. 60KHz-30MHz. 5
ranges bandwidth 8K/es 200 ¢/s in four bands.
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Including power pack complete, good working
order £85 ono. J B Simmons, 79 Remington Rd.,
Walsall, WS2 7EJ. Tel: 0922 31588 (evenings).

@ IDS RS232 matrix printer, working but stuck on
110 baud! £30. 8 channel paper tape readers, one
working + one for spares £15. Pioneer PL12D +
Shure M75ED2, classic deck and cartridge
combination £40 24 off MK4027 4k x 1 dynamic
RAMS £5. AMBIT high quality FM tuner modules:
EF5804 front end, 91225A |F, 44378 sterec decoder,
91072 AM frontend. All in abox with digital display,
switching etc. got bored before | finished it, over
£100 worth of bits. ANY offer considered to clear.
Telequipment D53 true dual beam scope 16MHz
mostly OK but needs a clean, £50. All items
negotiable. Many more bits and pieces from a
general clear out, send SAE for list. Harrison. 8
Carlton Mansions, Holmleigh Rd.,, London N16.
Tel: 01-802 5516.

@ ATV Program forthe 48K Spectrum as reviewed
in Nov 83 R & EW, now with 36 features including
testcards, maps large printing, QRA calcutator and
much, much more. The price which inciudes a 16K
version and full instructions is only £5.50inc P & P
from R. Stephens, Toftwood, Mill Lane, High
Salvington, Worthing, Sussex. For list of other
programs send sae.

@ Transformer step-down 240V-120V, 15 amp.
Brand new, still in box £30. Tel: 0283 216519.

@ Creed 85B/M teleprinter printing reperforator.
Sell or swap W.H.Y.? Tel: Ormskirk (0695) 76212
after 6pm or weekends. M J Lee, 26 Cotton Drive,
Ormskirk, Lancashire. L39 3AZ. Tel: 76212.

@ Hobbit unit for Nascom plus 6 cassettes.
monitor in 2716 Eprom £100. Woodfield. Tel:
Coventry 0203 711757 (evenings).

@ Yaesu FR6-7 RX. unmodified. with battery box.
good condx, £140 ono. Storno CQF13C-14 Com-
mercial TCVR, 160-190 MHz, suitable mod 2m FM.
Some data, cheap, offers? Wickstead, G81XB,
QTHR. Tel: 0628 26010.

@ Three Motorola radios MC80’s and one Maxar;
base or mobite stations Interchangeable. Com-
plete with aerials and capabie of two frequencies
but only one in use. Home Office aproved. Only 18
months old. Sale due to change of business.
Offers? Lomas, Lake farm house, Abbotsham,
Bideford. North Devon. Tel: 78660. Evenings.

@ Trio 9R-59DS general coverage RX comp. with
SPKR and 2m conv. Pye camb. iow band w'king
SME 3009. As new in box. PSU's 6V and 12V, both
10A O.K. will selt, swop. split for any reasonable
offers or anything radio, electronic, computer or
photographic. Sony ICF7006 etc scanning RX BBC
B Add ons etc. anything! Steve, G6FDK, 28
Lambourn Road, Flixton, Manchester. M31 2RR.
Tel: 061 747 0595.

@ TRS-80 expansion interface, fully working, less
disk controller IC, and RAM (both socketed). Any
offers? Tel: Leeds (0532) 695876 after 6 pm.

@ Microwave modules transverter 144MHz for
28MHz TCVR, recently serviced, still under
guarantee. Also microwave modules transverter
432MHz for 144MHz TCVR. Would part exchange
bothfor 432MHz multimode, or sell at£80 each ono,
inclusive of carriage. Peter Lewis G4VFG, 18
Bittaford Wood, Ivybridge, Devon PL210ET. Tel:
lvybridge 4030.

@ JVC TV Radio, radio-plus-television, perfect
£45. Russian Selena 17+Rams 5SW bands, VHF
Medium, Long Wave Bands, 500 MW output, really
good £30. Teleton communication receiver SW,
PSB, Long Wave, Medium Wave, AFC. Squich, fine
tuning, BFO. good order £50. Vintage 2 Valve mains
set, needs mains tead replaced £10. Very old horn
speaker, working £10.A.H. Billington, 50 Chipsey
Avenue, Bugbrooke, Northants NN7 3QW. Tel:
Northampton 830 492.

@ Microtan 65, including Tangerine HEX keypad
and power supply. Also chunky graphics option. As
new with manual and tanbug V2.3 (latest) issue.
Cost new £130. Accept offers around £50. Phone
Dave Welis (0234) 750993 9am-5pm Mon-Fri or
(0908) 613628 after 7pm.

@ Over 150 chips. Some SS1, MS1.LS1, VLS1. Few
analogue. Over 90% of them unused, £99. 8kX8
350nS Static Ram board, £29. Phone 01 580 6622 ext
533 before 12.30.

@ Several hundred electronics magazines,
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Practical Electronics, Practical Wireless. Radio
Constructor, Wireless World, Electronics Today
International. J Fulton, Derrynaseer, Dromore, Co
Tyrone, BT78 3BE.

@® Rack MR-7 for Yaesu FT707 series. Filing
cabinet, desk type in white, ideal for QSL cards.
Both items as new, £7 each ono. Buyer collects.
Aluminium portable 16ft aerial mast in 4 easy to
join sections, never used, £8 ono. Buyer collects.
Jane, 83 Cole Valley Road. Hall Green, Birming-
ham, West Midlands.

@ Oscilloscope, Solartron CT316. With manual
(photocopy). Single beam, 6MHz (Ranges 1-3. -3 to
0.7MHz on high gain ranges). Timebase with
delayed sweep. Switchable signal detay. Calibra-
tion Oscillator 10, 100, 1000 KHz. Y shift meter. with
large probe. Stored three years-sold as is. £55 (£50
collected). Do not send money until sale agreed.
JDR, Westowan. Porthrowan, Truro. Cornwall TR4
8AX.

@ Rare German TRF (mains) radio by Nordmark
(has German swastika and eagle on front of
bakelite cabinet (c) 1935?) Set needs attention,
£30. Bush VHF 61 (has push-button wave-change)
bakelite cabinet, £25. Marconi-phone T9A
(wooden cabinet) radio, £20. Howard 1920's TRF
radio (notworking —has slowdial drive tuning) £25,
(wooden cabinet). Bush (bakelite cabinet) DAC10
radio, £25. Ekco U122 radio (plastic cabinet) needs
attention, £15. P Titlow, 33 High St, Leiston, Suffolk
(0728 881610).

@ FT101ZD, MK, WARC fan. Yaesu ATU and
external speaker. Original packing and manuals.
Mint condition, £560 ono or exchange all for FT102,
FT757GX or TS4305 or similar. Will separate if
enough enquiries. Clive, RS84614. Tel: (0279)
28857, evenings or weekends.

@ Eddystone VHF communications receiver type
S770R. 19MHz to 165MHz, £50. WW Dolby unit, £25.
Martyn, GBHHQ. Tel: Romsey (0794) 515581.

@ Kimball Temptation two keyboard electronic
organ value £995. Will exchange for Ham HF
transceiver and accessories. Tel: Brixham 7988.
@ Tektronix oscilloscope, good condition. Plug-
Ins, manuals, trolley. Nova 820 computer. Texas
silent 700 printer. Tel: 01- 868 4221.

@ Potentiometer, with light bean galvo. Power
output meter, 2.50 to 20K} impedance. 5mW to
50W, large scope EMI| WM8, working but needs
attention £10. 'Optoelectronics’ by R G Seippel.
Cost£20 new, asking £10. (Fibre opticsmainly). Tel:
994 8001 3-7pm, weekdays, Tony.

@ Surplus gear Eddystone GC RX 840C offers.
Philips N1700 VCR. complete but fauity £70 ono.
Advance audio oscillator, 10Hz-100KHz. handheld
dictation unit. mini cassette Philips £15. 300 audio
cassette cases, new, C52 blanks 60 off. GM8CJW
QTHR. Tel: 031-552 7727 after 6pm or 05783 311.
@ Amber 2400 printer CW Vic 20 Interface cable, 4
rolls paper £75.00. Vicfile and Vicwriter £15.00
each. Audiogeni monitor 64 cartridge CW centro-
nics software £10.00. Various cassette games inc.
The Vailey, Vicmen, Frogger, Victape Backup,
Compufax Char Editor. Rabbit Writer, etc. Tel: 0332
556218 (weekends only).

@ Sanyo portable stereo cassette recorder with
four bandradio. Features inc. two. two-way buiit-in
speakers and outputs for external speakers, VU
meters, AMSS, Dolby, phono output for record
deck, 12W per chan output, two built-in mics and
two detach mics; price £150 cno. Only two months
old, in VGC.N T Ball, 140 Albert Avenue, Prestwich,
Manchester. M25 8HE. Tel: 061-798 9269.

@ RTTY terminal ZX81 + 16K built into good
keyboard scarab board. Good PSU, also high res.
graphics board with 6K RAM 2K PROM. Alsc 3 chnl
sound board and 16 user ports. Monitor driver
board wired for FT290R - lots of software.
Complete £120 or swap 70CMS rig or HF linear or
Spectrum. Mains filters, stop mains spikes, good
for micro or rig uncased £2. G4PEY. Tel- Horsham
0403 69835.

@ Transformer for that power supply you always
wanted, 110-240V, PRI 28V 10amp. 10V 4amp 15V,
1.5amp 15V 1.5amp SEC. Several large electroli-
tics, rectifiers, etc. Buyer cotllects. £5, clearout.
Tel: 061-430 2060, Stockport.

@ Tristar 747 480 cm LSB. USB, FM, AM. York JCB
863 40 CH CB. Maxcom 20E 40CH CB. ZETAG 200
Watt SSB amp 100W FM. Rama Echo mic. 8 amp

power pack. 300W filter, SWR meter, silver rod 2
wave aerial. Plus 2 spare mics and all coax. £150.00.
No offers,and will not spiit. Steve Caswill,6 Dennis
Parade, Southgate, London N14. Tel: 01:886 5897.
@ BBC-mode! B. Seil or swap for HF transceiver -
FT101 2D or similar. Ali offers considered. Contact
Andrew, Cardiff 0222 621576.

@ FT101Binciudes 10MHz transmit. CW filter, fan,
spare driver and PA tubes, handbook, transverter,
70MHz homebrew, switchable 3/50W. Obtains HT
from FT101B. Both for £330 or will split. CR100£18.
Pascoe, 118 London Road, Wickford, Essex. $512
OAR. Tel: 03744 3035.

@ Yaesu FR101receiver. 21 500KHz bands, 4M, 2M
converters builtin. 3crystal filters FM AM SSB CW
240/12Volt. very good condition, £260 Tel: 0376
23604 after 6pm.

@ 1691/137.5 microwave modules satellite conver-
ter. new £80. 6ft aluminium dish aeriai on frame
eork. excellentconditon £100. RG213 low loss coax
cabie 12ft long with N type connectors £10. Tel:
Bassingham 231 after 7pm.

@ Complete CW station DX40U + VFO, BC348 +
upconverter in working order. Bargain £58. J Day,
24 Chestnut Grove, Chesterton, Newcastie, Staffs.
ST5 7DD Tel: Stoke on Trent 564395.

@ Several muilard QQV03-20 valves £6 each incl.
postage. Eric Rickett (G3PV), 29 North Road,
Berkhamsted. Herts. HP4 3DU. Tel: 044-27 3622.
@ Communications receiver realistic DX302.
10KHz to 30MHz coverage. Quartz synthesised.
digital frequency dispiay. SSB. AM etc. Absoclutely
mint condition, complete with manual, 12V lead
mains lead, antenna. Cost £289, sell £140 ono.
G40AK QTHR. Tel: Storrington 09066 5151 anytime.
@ Trio R1000 general coverage receiver with FM
module fitted plus Yaesu ATU. All in excellent
condition £250 ono. F Roper, 23 Limont Road,
Ainsdale, Southport, Merseyside PR8 3NJ. Tel:
Southport 77227.

@ Sell or swap. Conv: MM2001 RTTY to TV or
VF.Unused since bought tast month. Will swap
TASCO CWR 610E conv; or seli £150. or part exch;
with cash good Trio R1000 or R2000 or FT77. Tel:
Bacup 874928 after 7pm.

@ 'C251E. Mutek Board £430. Yaesu FT227R mobil
£130, Heathkit S102 TRX £130. Heathkit SB200
linear £180. all FB conrdition ono plus carriage.
SDC Sedgebeer. 50 Minffrwd Road. Pencoed. Mid
Glamorgan, CF35 6SD. Tel: 0656 860434.

@ Grundig Satellit 2000 communications recetver
with SSB adaptor and 12V DC lead, mint condition,
100Hz to 30MHz bandspread. Plus FM 88 to 108MHz
telescopic and long wire antenna facility. With
instruction book. £125 ono. Mains. battery or 12V
DC operation. D G Bird, 12 Nelson Close,
Ettimaton, Nr. Stratford-upon-Avon. CV37 7SL. Tel:
0789-740352.

@ Eddystone 730/4 receiver. A1l condition. Ex
GCHQ. New valves with outboard five digit
frequency counter. £130. Buyer collects. Soundair
083, 8-channel marine band scanner with superb
FM broadcast receiver. 12V operating modern and
compact-scans main calling channels £75. Tristar
848, 26.065 to 28.775. all mode with iegal board -
brand new and very rare. Looks like a NATO but
does more £200. Power reducer with meter 30W.
£15. K40 powermike used £10 Voice scrambiers in
various forms. Tel: Bournemouth 25554 (evenings).
@ Rotel CB rig RVC230 compact with volume and
squelch controis. New. still boxed. Unwanted gift.
£19 + £1.50 Post. for quick sale D Martin. 29 St
John's Close, Leatherhead. Surrey.

@ Sommerkamp FR100B receiver. 80-10 meters,
CW. Upper/iower sidebands and AM crystal
calibrator. Handbook. Good condition. £55 ono.
Tel: Bexhill 215619

@ Trio 9R59 communications receiver, 0.5-30MHz,
laboratory aligned. £50. Icom 1C22A 2m mobile,
5/15W output. R0-R7. $10, $14-521. ideal for new
licensee. £70. Write: Simon Luttrell. 358-360
Camden Road. Istington, London N7 6LT.

@ Trio 2300 with case charger Helical Nicads £130.
J Beam C5/2M Colinear plus feeder £50.% W
Magmount whip £15 STE AT222 CW/AM/FM 2
meter transmitter £60. Murphy B40 receiver £60.
Taylor Scope £25. Spares/repair Eddystone 358X
£10. G3RKK receiver £20. Valves, PCBs. spares,
wanted Trio 1000 offers to GBOYY.QTHR or PM. Tel:
0342 832972.
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@ Realistic DX300 short wave receiver in as new
condition. Covers HAM frequencies, also multiple
coverage digital and analogue preselect. 10KHz to
30MHz continuous coverage. Price £140.00 or may
haggle alittle. Mains, battery or mobile operation.
A B Richardson, 5 The Uplands, Miii Hill Lane,
Pontefract WF84HZ. Telphone: Pontefract 700616.
@ Frequency meter BC221 US Army 125KC to
20MC PMO.Ambit GDO working Needs tidying up
Sell or swap for 2m Cambridge or SW RX. William
Doherty. 68 Shelbourne Road, Dublin 4, Rep/of/I.
Telephone: 01 686135,

@ Commodore 64, Excellent working condition.
Asking £145. Sony ICF2001 new £99. Vic 20.
excellent working condition, offers. Will consider
swap for Atari Disc Drive or Apple Disc Drive on
either computers. Tel: (0763) 61222 ext 448
(daytime).

@ Icom 240 with scanner, 55-224 manual, mag
mounts antenna and power supply included £150.
Mint condition Apple Il and computer with Hi-Res
monitor. Manuals, software, etc £500 ono. Tel: 693
8375.

@ Panasonic DR28 six-band receiver,
LW/MW/FM. plus 3SW 10 to 90 metres dual
conversion. S-meter, BFO, wide/narrow band-
width, digital readout on all bands, batt/mains,
£100 ono. Tel: 01 959 7715.

@ Yaesu FRS50B receiver transmitter, 50W output.
manuals, xtal. HF and 2 metre transverter £135 T
Vaughan (G3DQY). 20 The Thatchings, Polegate.
East Sussex BN26 5DT. Tel: Polegate 5704.

@ R1155A. one modified. other untouched £15
each. Bendix LM-13 heterodyne frequency meter
£6. ME-6DU electronic multimeter £5. Disposing of
collection of valve equipment. meters. tuners.
amplifiers by Armstrong. Rogers, Quad, Leak.
Ferrograph tape deck, Series 4 £25. Horn
loudspeaker. Cowther PM2 unit O/C £6. Buyers
must collect. Phone or write. Jack Heywood, 14
Darling Road, London SE4 1YQ. Te!: 01 692 6977.

@ Hoxin GPV-5, 144 MHz co-linear antenna, used
briefly only. New cond. Buyer collects. £20. B
Jenkinson (G3JHC), 19 Blair Ciose. Sale. Cheshire
M33 4LQ. Tel: 061 962 3089.

@ Two VHF SIG gen type TF517 Scope WM8. The
lot £5. Come and collect. Tel: Baschurch 260 550.
@ Commodore 64 soft wave and add ons. Send
SAE fortist. MJ Seaward, 7 St Olafs Road. Stratton,
Nr Bude. Cornwall EX23 9AF. Tel: 0288 4179.

@ Liniplex F1 9-channel crystal controlled short-
wave broadcast receiver complete with internal
Nicad battery pack and mains charger. Crystals for
BBC, ABC, Radio Australia, Radio Malaysia, plus
tuning tool and tech manual Marc Robinson.
VK2BUA, PO Box 295, Artarmon, NSW 2064.
Australia. Tel: Sydney (02) 412 2797.

@ Camping trailer. very good condition, 3ft by 3ft
6in by 2ft deep with hinged lid. Lockable. Very
strong. Will swop for 2 metre TX/RX or for HF
TX/RX, any make, or test equipment. WHY contact
Terry. G1FFH, at 25 Duke St. Fitzwilliam, Pontef-
ract, West York's WF9 5AF.

@ 2in JVC b/w TV/radio, UHF/VHF mains, car
batteries charger, service manuals. Useful adap-
tion mobile DX, little used, guaranteed. £50 ono.
Letters only please. H Woodman. Flat 9, 49 Upper
Rock Gardens, Brighton BN3 1QT.

@ 40 channe! 27MHz AM TX/RX good working
order. Will swop for VHF wavemeter or WHY?
Terry, G1FFH, 25 Duke Street, Fitzwiltiam, Pontef-
ract, W Yorks WF9 5AF.

@ Oscilloscope., Hameg HM203. dual trace,
20MHz. Unused due to abandoned project, still
boxed and absolutely as new £170. Test set
(telegraph distortion measuring) by Plessey.
Looks like CRO but has circular "X trace In
working order ripe for conversion £10. Collection
of quality power transformers, few valve types. all
going cheap. Phone or SAE for detaits. T E Tyler, 20
Rochester Way, Croxley Green. Rickmansworth,
Herts WD3 3NG. Tel: 0923 776986.

@ Spectrum 48K, issue two Fuller Master Unit
(comprising of speech synthesiser, 3 chan. sound.
joystick port and joystick), carrying case. over £70
software including tapes, magazines. and books
(tearning machine code book) £180. Not willing to
separate S C Gellion, Mill Farm Cottage,
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Lichfield, Staffs WS12 5PG. Tel: Lichfield (05432)
55241 after 5pm.

@ ATV converter. Micro wave modules MMC
435/600. UHF output. Never used. £19.00. Jones. 1
Greenway Close. Sale, Cheshire. Tel: 061905 1040
office hours.

@ Receivers Trio R1000 with Lowe UL1000 tunable
external Pre-Amp and matching speaker £250.
Grundig 2100 Satellit with SSB unit. LW-30MHz
plus VHF £110. ICOM IC7308 band, HF transceiver,
with SSB/CW/FM £430. 60ft ‘Clarbrook’ telescopic
tower with motor winch. suitable for heavy
antennae. Wanted: FT290R and 13.8voit 25amp
protected PSU. Offers Mike Jackson, G3TSL, 27
Greenacres. Freckleton, Preston. Lancs PR4 1PS.
Tel: (0772) 635560.

@ Ken KP202, 2 metre, 6-channel, handheld, 2w
O1P plus Ken KCP-2 charger and Ni-Cads, extra
xtals manual. Will exchange for short wave
receiver or WHY? Tel: 0475 706451

@ Acoustic Research AR94 loud speakers, suit-
able for use wih amplifiers from 10 to 100W output
power. Superb bass performance wih a good
punchy sound. Bargain at £130 for the pair. Tel:
0272 692305 (Bristol).

@ SP600JX, 500Kc-30MCs, RX £150. KW77 amateur
bands RX £65. S$X27, 27-143MCs, RX and Discone
antenna£55. Sansui AU-101stereo amp 2 x 40W £25.
Howard 450 RX, very rare. C1937, working £100.
Kyoritsu 1100 multimeter £12. 12 years bulletins £5.
Hacker helmsman portable 3 SW, med long £12. All
working and good cond. D C Brightman. 34
Caledonian Road, New Bradwell, Milton Keynes,
Bucks. Tel: Milton Keynes 0908 314095 (after 3pm).
@ Wartime BG342N. Working order. Offers. Tel:
0734 883418 (after 8pm)

@ BBC B Morsel morse reader and morse sender
program, plus a tutor course program £5.50. R A
Brooks, ‘Wayside'. South Milton. Kingsbridge, S
Devon. Tel: Kingsbridge (0548) 560771.

@ HF.10FM & 70cm gear. Trio TS120V, 5-band, 80m
to 10m & stab PSU £295. Trio 8400, 70cm, FM, 10W
430/40 £180. 10FM or HF linear 200W out 10W in. To
FM, 25W out 5W in £15. 30 amp switcher 14.5/22V
£55. Daiwa rotator 7500R £85 plus carriage. Ted.
G4TBF. Tel: Blackpool 700637.

@ !com IC2E with case and charger and 2 spare
packs with new Nicads + 12V pack. £140 ono, or
swap for FT290R wihout mods + cash adjust. or for
standard C58 portable multimode + cash adjust.
MC 50 desk mic. New unwanted Xmas gift £25 ono.
Radial kit for HF5V £25 or swap either for Welz
SP15M PWR. Tel: 0248 712763 (QTHR GWs6 ITL).
@ Shack clear out (enforced by protracted
redundancy). Transformers, chokes etc - suitable
linears. Parmeko Potted Xformer Primary 230V-
440V. Sec, 0-240-250-260-270V @ 210mA 0-725-750-
775-800V (@ 300mA £10. Parmeko Primary 230V. Sec
620-550-375-0-375-550-620V @ 250mA. 2 x 5V 3A LT.
£10. Thordarson Primary 190-210-230-250V. Sec 700-
0-700V @ 175mA £5. Parmeko Potted Primary 115-0-
115V (230V). Sec (LT) 2V @ 1.5A. 5V @ 3.0A, 4V @
1.5A, 4V @ 4.4A, 6.3V @ 0.9A, 6.3V @ 2.2A, 6.3V @
0.15A, 17.85V @ 1mA. £6. Xformer Primary, 230-240-
250V. Sec 610-0-610V @ 185mA £5. Woden Primary,
240V tapped. Sec 650-0-650V @ 200mA, 5V @ 500ma
LT £5. Eng. Electric Potted Choke 3H @ 500mA £5.
Parmeko Potted Choke, Gresham Potted Choke
10H @ 250mA £4 each. Woden LF Choke (2) 12H @
250mA £4 each. Potted LF Choke (new boxed) 10H
(@ 200ma 5. Paper capacitors 2 x 4MFD, 1.5KV. 10 x
4MFD. 1.0KV. 1 x 4MFD. 750V. 4 x 4MFD. 600V. £1.00
each or £14 the lot.

Scores other mains modulation xformers and
chokes. Relays, magazines. variable capacitors.
Several hundred valves. mostly new. TX/RX/TV.
SAE all enquiries please.

R.220 Receiver (4 metres) not working, suitable
spares, £4.00. 1 each TUSB/TU9B antenna tuning
units In black crackle cases. Contains TX wide-
spacedvariables, 2in Eddystone style coil formers,
ceramic switches. etc. Best offer secures. 1KW.
Low pass filter, £6.00.

1VTVM (Valve Voltmeter No3) Ex military. mains
operated precision instrument. Measures AC and
RF balanced/unbalanced voltages up to 1,500V, DC
voltages up to £100V. In excellent condition with
probes. circuit and instructions. £35.00.

Loudspeakers 1H/D Fane. 12in Hi/Fi-used. O/K.
£5.00. 1 Stentorian (WB). 10in. 12W. Cambric Cone,

Hi/Fi. new boxed unused. Model HF1012 £5.00. 2
R/S, 8in 8 OHM. New boxed unused £4.00 each.
Prefer buyer collects heavy items or pay
carriage. Fairclough (G30EI - QTHR), 28 Rimmer
Green, Scarisbrick, Southport, Merseyside.
@ HRO 5T receiver with mains PSU and complete
set of nine general coverage coils 50 KL-30 ML
clean working condition with handbook £60. Buyer
collects. K G Pullen. 210 Hollett Rd, Penfilia Est,
Treboeth, Swansea, SA5 9ER.
@ Yaesu FT901DM £440. FV901DM £100, FC901
ATU £80. SP901P exten speaker with patch £30. KW
trap dipote Balun 40m cable £30. Rotator. control 8
+ Y antenna £50. Office desk with custom built
square tube shelves to suit. Yaesu equipment £50.
R N Kendrick, 41 Kingsway Avenue, Paignton,
Devon. TQ4 7AA. Tel: (0803) 843350.
@ Pye Radio Telephones in working order, easily
converted to Amateur bands. Hand-held Bantams
1.5W output £15, Cambridge Mobite 5W £10,
Vanguard 20W £18, also Avometers Model 7 £15,
Modei 40 £12, York 863 CB new with guarantee,
Fidelity 2000 also new £29 each. Many other spares
and bits including valves. Carriage extra. Walker
23 Forest Hill. Yeovit Somerset.
@ Two Muiiard fast valve testers with cards £35.
Avo valve tester and analyser with manual £28. A
Mabrouk, 21 Redington House, London N1. Tel: 01-
278 4806
@ FT290 transceiver. case, Nicads, charger,
Alinco 30W linear,7swhip, SWR meter £260 ono.
ZX81, 16K. Offers. Tel: 01-421 1513
@ Racal LF converter RA 137A, with manual £55.
Postage extra. Robin Filby, 89 Eighth Avenue,
Bridlington, East Yorkshire YO15 2NA. Tel: 0262
602278
@ 40 x 250B valves. Two brand new boxed valves
Never used. One VHF base in very good condition
plus one ceramic chimney. Offers. Tel: 083485 602
@ Books and magazines. Large selection dating
from 1800 to present day. Dealing with ali aspects
of electronics, electricity, radio and broadcasting
etc. Many collectable items. Also selection of
modern books at good prices. Phone for free list.
Steve Whitt. Tel: 0473 54405 (evenings) or 0473
644829 (office hours)
@ Morse tutor program for BBC Micro only £3.50.
Morse RX/TX. Program for BBC only £4.00. 747
Flight Program only £3.50: Alsc other programs
available. Circuit diagrams and constructional
details for many projects. both valve and transis-
tor. We may have the valve you require, due to
clearing out shack lots of old and modern valves.
Send SAE for full list. C J Duffy, 105 Cranbrook
Street, Oldham, Lancs, OL4 1QH.
@ Two Burndept, 3 channel transceivers less X
Tals.One UHF, one VHF.6Nicad's,one mobile VHF
adaptor, also Burndeptcharger for Nicad's, need’'s
attention. The {ot £200 or will separate. Two Pye
Bantams VHF, low band transceivers complete
with cases, Nicad's and battery charger £60. SX
200-N scanner AM/FM ali brands. 32.000 channels,
16-memory channels, 26-58, 58-88, 108-180. 380-514
MHz. inciudes 10M, 6M, 4M, 2M, and 70cm amateur
bands. Mint condition £180 or near offer. 8-
Element Yagi antenna ‘split’ with Coxaial cables,
Rotator and control box, all in good condition.
Price £45. Tel: Burniey 0282 59320.
@ SX200N scanning RX with PSU, VGC £200 ono.
KW2000A complete with PSU/LS also Shure 444
Mike, VGC.£180 ono. Approx 230 RX and TX valves,
mostly new, offers. Twin meter SWR bridge new
£10. Prefer buyer collects or carriage extra.
Letters only please. D Bemister, 69 Woodfield
Drive, Gidea Park, Romford, Essex. RM2 5DD.
@ ITT Studio 60 tape recorder £15. Microtest 80
20K multimeter£12. Cyldon 12 channel turret tuner
£3. 45 used 9BA valves all different £5, 3 VHF loft
aerials £3. 3 dual standard table top TV aerials £4.
Large box conds. resists. coils. pots £5. C. Paul, 82
Muirshiel Cres, Glasgow G53 6PJ. Tei: 041 881 5099.
@ Pye Cambridge High Band 2AM 10°'DS and 1AM
10B. No mikes butremote cable and control box for
boot mount. Unconverted. Open to offers or WHY.
Tel: Tamworth (0827)51531.
@ Realistic DX-160 communication receiver with
Digidex frequency counter. Both in very good
condition. not used much £150. M Richards, c/o
‘Hitiview’ Aughton. Collingbourne Kingston, Nr
Marlborough. Wiits. Te!l: 398.
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@ ARI 5955 units for 10GC Ham use. WGATC c/o
Smith, 381, Carterhatch Lane, Enfield, Middlesex.
EN14AN. Tel: 363 8910.

@ Sweeper, Telonic or Texscan preferred, with
Manual and accessories, must cover up to 200
MHz, 1000MHz preferred. Cheap valve. Amateur
HF bands transmitter, faulty set OK if cheap
enough. GW2 HCJ QTHR, Tel: 0766 770637
(evenings).

@ 2M Multimode Kenwood ATZ230 tuner. Tei:
0277 354378 any time (Essex).

@ lcom IC 251E VHF XCVR or Sommer Kamp TS
788DX XCVR. Will exchange TEAC X3R stereo ree!
toreel taperecorder. Auto reverse. cost£400, used
halfhour only. RM Dotchin,2The Crescent, Shorts
Town. Bedford MK42 CUJ. Tel: Hitchin 815016, Ext.
2453 Working hours.

@ Airbandreceiver portable or not. Aviation style
headset and mic e.g. Airlite 62. Harrison, 01-802
5516.

@ Trio model 9R59D communication receiver, in
good condition with manual or gen coverage
recelver. B40 in working order plus manuals or
handbooks. must be reasonably priced as unem-
ployed and new to hobby. K G Pullen, 210 Hollett
Rd, Penfilia Est, Treboeth, Swansea SA5 9ER.

@ A model car preferably with low voltage DC
electric motor, 1 foot to 2 feet long (saloon body
preferred). Mode! tractors, lorries etc are not
suitable. Steering if possible, not essential. Will
pay fair price for a car in good condition within
Yorks, Derbyshire area or will exchange for Pye,
Philips, Thorn etc TV spares. A Bouskill, 129
Lyminster Road, Sheffield, South Yorks S6 1HY.
Telephone: 0742 311191 after 4.30.

@ Yaesu FRG7 or Lone SXR30 receiver. E
Whitehouse, 461 Nottingham Road, Derby DE2
6NA. Telephone: Derby 664218,

@ KW103 SWR power meter. Have FRG7 for sale
£110 or part exchange. Telephone: Herne Bay
02273 3511 (evenings or weekend).

@ News fromanyone who knows how to make 10m
Aerial wire. Think it is tuned to 200kHz 1500m
Aerial. |s inverted L type. lan Millar (SH3AP). Los
Arcos 10. La Nucia, Alicante. Spain. Tel: Alicante
873315,

@ Would like to hear from anybody with experi-
ence of 934MHz CB. Please write to L C Williams,
39 Clockhouse Way. Braintree, Essex CM7 6RD.P
@ VFO for Trio 7200G 2m Transceiver. Tel: 0344
882545 (evening), or 01 745 3347 (day).

@ Latemodel TR/RX covering amateur bands with
ATU and whip type aerial. Also general coverage
communications receiver required, as back up
communications for yacht ‘Reina Del Pacifico’
Yacht is based in the Aegean and Skipper willing
to offer summer cruise to seiler, in part payment.
Aft cabin sleeps 2. Pick up at Greek island of
Samos. Replies and enquiries to: Skipper, ‘Reina
Del Pacifico’, c/o Flat 3, 23 Canada Grove, Bognor
Regis, Sussex. Tel: 0243 865715.

@ 12MHz Xtals for Seavoice Marine FM. RX, TX for
144 conversions. A E Jeffrey, 42 Dennis Road,
Padstow, Cornwall PL28 8DF. Tel: Padstow 532723
(after 6.30pm).

@ Trio R2000 and Trio VHF converter, in first class
condition. Tel: (Wroxham) 06053 3292.

@ Swap Super 8 Camera, projector, editor and
splicer for good 2m rig or linear-amp in good
condition. IW input. Toni. Tel: 021 236 1974 ext 268
(leave message, anytime.)

@ Heathkit Mohican communications receiver.
Piease state price and condition. Midland 3001 CB
rig, AM or FM, wanted for case and chassis. Please
state condition and price required. Mr Barnett, 137
Ringinglow Road, Great Barr, Birmingham B44
9BN. Tel: 021 360 6510.

@ Pair of matched Lowther PM6's drive unit
loudspeakers, pilus cash adjustment for a 2m
multimode rig. Condition not too important, but
must be 100% working. Also have ‘Emerson’ stereo
FM tuner with LW, MW, VHF stereo. Only 2 months
old and has 10 months manufacturer's guarantee
left. Also wanted HF receiver. Brian Barwick, 2
Laisteridge Lane, Bradford, West Yorks BD7 1RD.
Tel: 0274 727734,

@ Exchange Casio-tone MT45 (inc batts, adapter)
Plus Seisho small cassette player with head-
phones. New for 2 mtr Multi-mode TX/RX or 2mtr
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TR/RX (Trio. Yaesu, AoV, Icom. FDK). Must be in
good condition. Write Shaheen Aslam, 38 Wood-
lands Road, Middlesborough, Cleveland. TS13BW.
@ BC221freq. meter or equiv good working order
with original charts. also diagram/manual of
Lafayette RX HE80. Buy or borrow. Please state
price. Write J Holmes, 2 Lyneford Gdns, Taunton.
TA2 7LJ. Tel: Taunton (0823) 77119.

@ Yaesu FT 720 RV 2m 10W FM Mobile purchased
1.3.84. Used on RX 5 mins only. £169. G1FUO.Not
QTHR. Tel: South Eimsall 43101.

@ Buy or borrow to copy manual and circuit
diagrams of ‘Kenwood R-300 Com/Tion receiver.
Desperate. Panayides Anastasis (5B4NA), 31
London Street. Ayios Dometios, Nicosia. Cyprus,
109. Tei: 021-72521.

@ Data, plug-ins, accessories wanted for Telonic
SM 2000 sweeper. Also cheap valve transmitter for
amateur bands. Faulty unit with data OK. GW2HCJ.
Tel: 0766 770637 (evenings).

@ Toni-Tuner must be in mint condition. G3ZNZ
QTHR. R A R Matthews, The Old Post House,
Lowthorpe, Driffied. North Humberside, YO25
0AS.

@ Cheap VHF receiver. Doesn't matter about the
condition but must work, also wanted frequency
counter VP to 144MHz. Has any one got 518 X3
colinear or decent vertical for hard up 4th year
student. Brian Barwick, 2 Laisteridge Lane,
Bradford. BD7 1RD. Tel: 0274 727734,

@ Double Beam Oscilloscope. Must be in good
condition and able to work at 10MHz. C J Ball, 11
Gordon St, Sutton in Craven, Keighley, West
Yorks. BD20 7EU, Tel: 0535-36784

@ Senior Citizen’ enthusiast wants Linsley Hood
cassette recorder (Series 2) by Hart Electronics.
Complete working or unbuiit kit, with VFL910 deck.
Even part kit considered, but must have deck with
it. Not too expensive please. Could exchange with
camera. Ken Evans, Shelford Cottage, Melbury
Abbas, Shaftesbury, Dorset. Tel: Shaftesbury 3515.
@ Racal RA63 SSB adaptor, HRO and coils + P/P.
Milton Keynes, 0908-314095 (after 3pm).

@ Trio R2000 and Trio VHF converter in first class
condition. Tel: Wroxham (06053) 3292,

@ Help! Has anybody any idea who may have
hidden in his shack a VFO 30G or any VFO that will
adapt to fit the Kenwood Trio TR-7200G. If you do
and it's for sale please contact Terry, GIFFH at 25
Duke Street, Fitzwilliam, Pontefract, WF9 5AF.

@ Manuals or circuit for Heathkit oscilloscope 0-
12U and electronic switch S3U. Also Philips Scope
PM 3201. Buy or borrow. Write C G Tennant, 7 The
Maitings, Cranleigh Gardens, South Norwood.
London, SE25 6UJ.

@ Benkson portable radio model 999. This radio
has fourteen transistors and covers five wave
bands and is powered by batteries only. Frank T
Plan, 215 Dickson Avenue, Dundee, Scotland. DD2
4DD. Tel: Dundee 645325.

@ AM CB and plans for alt band AM TX. Thomas
Williams, 51 Alamein Drive, Winsford, Cheshire.
CwW7 1DG.

@ FT290B and 13.8V, 25 amp protected PSU. Mike
Jackson G3TSL, 27 Greenacres, Freckleton,
Preston. Lancs, PR4 1PS. Tel: 0772 635560.

@ Manual for Lafayette receiver HE80 or phutos-
tat. Will pay. Ray White, 38 Boxted Avenue, Clacton
on Sea, Essex.

@ Owners Manual/Service manual or telequip-
ment D31R, Taylor vaive tester, Windsor 45B/pho-
tocopy, buy, borrow. Tony Patmer, 409B Chiswick
high Road, London, W4. Tel: 01 994 8001.

@ Yaesu FRG 7700 or Trio R2000. Have to swap
Ham International Jumbo Homebase CB including
Protel stand mike with graphic equaliser, com-
pressor, etc. as new. A Campbell, 24 Elizabeth Rd,
Seaton, Devon. EX12 2DS. Tel: Seaton 22115.

@ Urgently required, circuit diagram or any
information for Metero model U127S AC/12vDC.
B/W 12in portable TV, make unknown. Denning, 46
Court Road, Kingswood, Bristol. BS15 2QG. Tel:
Bristol 675006.

@ RTTY and SSTV programs for the CBM64
wanted on cassette. exchange possible with other
programs. D C Cabasson, 25 Rve Epoigny, 94120
Fontenay-Sous-Bois, France.

@ Circuit information on how to convert Harvard
410T. Forty Channel 27MHz hand-held NBFM
transceiver to work on 29.6MHz amateur band.

Anthony Stokes G3ZRH, Shenfield Crescent,
Brentwood, Essex, CM15 8BW. Tel: 0277 221465.
@ Exchange FT708R 70cm Portable TX/RX, NC-9C
charger plus Datong D70 Morse Tutor, Allasnewin
original packaging, for FRG7700, FT101, R1000.,
R600 or WHY? Brian Aspinal GBCJL, 5 Park Fields,
Moor End Road, Halifax. Tel: (0422) 54635.

@ Manual or circuit diagram for RCA Victor
AR77E. Will purchase or photo copy. E Robins, 69
Hart Road, Byfleet, Surrey. KT14 7HL. Tel: Byfleet
40753.

@ Data books, ESP Motorola RF manual WHY?
G4AIR Te!: 0606 882949. QTHR.

@ Trio TS820 Add ons, digital freq. unit. external
VFO. C S Fawkes, 130 Chatterly Drive, Kidsgrove,
Stoke on Trent, Staffs. Tel: Kidsgrove 72100.

@ One FV-101 for Yaesu FT101. Plus SP-101P for
same. Good price paid. Tel: Bangor (0248) 354022 or
write David Oates. 41 Fford Tegai, Maesgeirchen,
Bangor, Gwynedd.

@ !reland Bearcat or similar air band etc.
Scanner. Must be working well. Mods accepted.
Service manual for Philips PM5508 Pattern Gen.
expenses paid, can photocopy. Ray Lyons, 27 High
Meadows, Gouldavoher, Limerick, Ireland, Tel:
061/29287.

@ Reward £50 for QSL card G2AV!. Also required
cossor ganging osc. and CCT for Marconi LCR
Bridge TF 868/1. Have CCTs for Airmec 248A and
853 for free loan. Also wanted UK call book, 1946 or
1947, to copy. L.R.K. Gregory, The Well House, The
Downs, Herne Bay, Kent. CT6 6JP. Tel: 02273 4774.
@ Triband Yagi, FT102 accessories and Shure 444,
(Cash waiting). Clive RS84614. Tel: (0279) 28857,
evenings or weekends.

@ Modification information on PYE PF1 pocket-
fones to increase RX sense and TX modulation for
purchase or copy. Also wanted circuit diagram of
lcom HM10 scanning microphone. T. J. Watkin, 44
Albion Road, Helston, Cornwall.

@ Circuit diagrams for CB rigs. AM, FM, SSB or
Legal UK diagrams - diagrams returned if address
enclosed. Thanks to everyone who has helped so
far. Any diagrams or information contact lan
Wiseman, 13 Swift Gardens, St Giles, Lincoln LN2
4NA.

@ Sony ICF 7600. State price, year, condition etc.
Have Eddystone 730/4 plus cash if of interest. J. L.
Alderstey, 9 Batmoral Cres, Dronfield, Wood-
house, Sheffield, S18 5ZY. Tel: {0246) 410545.

@ Copy of 'Antennae’ by Kraus. Bob Davis, 88
Goring Road, Worthing, BN12 4AB. Tel: 0903 41109.
@® EX WD RX's HRO 348 etc; non workers or
repairable. Also HRO coils and P/pack. Racal RA83
SSB adaptor. Circuit for Hallicrafters S24 Defiant.
Tel: 0908-314095 after 14.00.

@ Quad AMII tuner, Long, Med, Short Wave, with
Manual. J. E. Ellis, 13 Oakhill Ave, Pinner. Middx.
HAS 3DL. Tel: 01 429 0735.

@ Vintage wireless books, mags., crystal sets,
early wireless RX and catalogues reqd, by private
collector. G: A. Chappel (Ex VQ4), Station Road,
Arrochar, Dunbartonshire, G837DA. Tel: 03102204,

FREE SMALL ADS

We are pleased to be able to offer readers this
free Small Ad Service to enable you to sell
unwanted equipment or advertise for your
‘wants’.

Simply complete the order form overleaf,
although we will accept ads not on our order
form. Feel free to use an extra sheet of paper
if there is not enough space on the order form.
Send to: Radio & Electronics World Small
Ads, Sovereign House, Brentwood, Essex
CM14 4SE.

DEADLINE
We will endeavour to include all ads received
by 18th April 1984 in the June issue. Ads
received after this date will be included in the
next available issue.

CONDITIONS

We will not accept trade advertisements. We
reserve the right to exclude any ad.
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FREE READERS SMALL AD ORDER FORM

-_Send to: Radio & Electronics World Small Ads - Sovereign House - Brentwood - Essex CM14 4SE
Classification:

ForSale .. o) Wanted.......coooiii n
WRITE CLEARLY (One word per box)

To avoid mistakes please write clearly and punctuate your ad

Name/Address
Postcode/Telephone

USE SEPARATE SHEET FOR MORE WORDS
Ensure that you have included your name and address, and/or telephone number

CONDITIONS: Your ad will be published in the first available issue. We will not accept trade advertisements.
We reserve the right to exclude any advertisement. RE0584

HAVE YOU THOUGHT OF
BECOMING AN AUTHOR?

We are always interested in receiving
articles to be considered for publication
and are particularly keen to hear from
anyone who has something to say
related to the amateur radio field. As
mentioned before, projects for fellow
readers to build are most welcome.

Superb 70cms band
aerial still at only £31.95

For the disceming DX man who wants
only maximum performance!

Tiger LY6 £15.95
Tiger LY8 £20.95
Tiger LY10 £32.95

Plus £5.00 Securicor delivery

Excellent range of
two meter antennae

If you have an idea for an article, or have

GREAT VAI-UE Fon MONEY! designed and built a project that you
Send cheque or money order TODAY think others would be interested in, but
still have doubts about becoming an

Trade enquiries invited author, why not write (giving brief details
) ) ) and your telephone number) or
KIFSSinfyTindSstus! SSiate (Meghinilans telephone the editorial dept... and of

Pontefract West Yorkshire ) .
course you will be paid for your effort.

Pl‘OdllCtS Telephone: (0977) 70049

You don’'t need to be an expert writer. If
you can get your ideas down on paper,
prefereably typed, with drawings that we
can follow and photographs where
relevant, we will sort out the style,
grammar, spelling etc.

-
—
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Electronics

BATH

6 GOLF CLUB 0
LANE TV
SALTFOﬁD, FOR THE RADIO ENTHUSIAST

[ ] BRISTOL
Tel: 02217 2402

Open; Tues-Sat 9.30am 9pm
Closed Mondays

26-28 BRAUNSTON GATE "\5.7
LEICESTER. TEL: 553293

i

RA DR D BFQ

MINIATURE TRANSISTORISED BFO UNIT
Enables you to receive CW and SSB TRANSMISSION.
Fully transistorised (tunabte). Very compact. Fits
anywhere. Single hole Fixing. Brand new with fitting
instructions. £6.95. PP 50p. LIGHTWEIGHT HEADSETS
(Govt. release). Brand new 600 ohms impedance. A
bargain at £3.50. PP £1.50. 2 pairs for £7.50 post free.

THE GOVERNMENT SURPLUS

WIRELESS EQUIPMENT HANDBOOK

Please allow at least 28 Days for delivery whilst
reprinting

Gives detailed information and circuit diagrams
for British _and American Government Surplus
Receivers. Transmitters and Test EqQuipment etc.
Also suggested indicaton etails and
improvements for surpius equpment.
Incorporated is a Surpius/Commercial c¢ross
referenced valve and transistors guide. The
standard reference work in this field. Only £7.50
p.p. £1.50. No VAT on books.

Open: Mon-Sat 9.00am to 5.30pm

rThanet
Electronics [aficoM
95 Mortimer St, Herne Bay
Tel: 02273-69464
Open: Mon, Tues, Wed 9-5
Thurs 9-1, Fri, Sat 9-5.30
All mail order & service enquiries to head office, 143 Reculver
Rd, Tel: 02273-63859

-~ Radios.
Electronics

rhe communications, electronics & computers mogazine

R.A.S.(NOTTINGHAM)
P Owen G8UUS
3 FARNDON GREEN; WOLLATON PARK
NOTTINGHAM: TEL: 0802 280267
Open: Tues-Fri 10-5.30. Sat 9-5
YAESU: FDK: ICOM: TONNA
HALBAR: WELZ: ANTENNAS & OWN GWS H.F

This method of advertising is available in
multiples of a single column centimetre —
(minimum 2cms). Copy can be changed
every month.

RATES
per single column centimetre:
1insertion £9.65, 3 — £9.15, 6 — £8.65, 12— £7.75.
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I RADIO & ELECTRONICS WORLD SMALL AD ORDER FORM [ |
i TO: Radio & Electronics World - Sovereign House i
B Brentwood - Essex CM14 4SE - England - (0277) 219876 [ ]
i PLEASE RESERVE. .. ... centimetres by........... columns :

i FOR A PERIOD OF 1 issue.....[] 3issues.....[] 6issues...[] 12issues...[] |
[ |

8 COPY enciosed.......[ ] to follow......[]
Cheques should be made payable to Radio .
& Electronics World. Overseas payments
by International Money Order .

B pbAYMENT ENCLOSED: ...
g CHARGE TO MY ACCOUNT | -
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HALF-PRICE TRANSFORMER SALE. TYPE 1. Midget
calmped type. Input 200/250v. 50 c/s. Cutput 250-0-250V.
60ma. 6.3v at 2 amps. Price £2.50. P&P £1.50. 2 for
£7.00 post free. TYPE 2. Upright mounting, fully
shrouded. 425-0-425v. 200ma. 6.3v. at 4a. C.T. plus 6.3v at
4a. Should be £25.00 each. CUR PRICE £7.50. P&P
£2.50. |dea!l for vailve amplifiers incl. RSC and Linear.
TYPE 3. 450-0-450v. 200ma. 6.3v at 4a. C.T. Should be
£25.00. OUR PRICE £8.00. P&P £2.50. |deal for group
valve amplifiers and also for transmitters. ALL ABOVE
TRANSFORMERS HAVE MAINS INPUT. ARE BRAND
NEW AND FULLY GUARANTEED. Trade enquiries
welcome.

PYE POCKET PHONE PFi DATA AND INSTRUCTIONS.
Contains circuits, layouts, operating and modification
details for amateur use etc. £1.50 post free.
VERSATILE POWER SUPPLY UNIT 100/240V 50Hz
input. Qutput 20-0 20 Volts DC upto 5 amps. Aiso
incorporating one 20 volt DC output up to 5 amps.
Easily modified for 40V and 60V. Metal case size 7 x 5 x
4 with circuits. Usual price around £60.00. Cur price
£8.50 p.p. £3.00. 2 for £20 post free. These units make an
idea! variable voltage power supply.

CAPACITOR BARGAIN PACKS.Bulk purchase enables
us to offer a pack containing 500 new standard
polyester capacitors. 0.01 (MFD-0.47MFD). 100 to 500v
working. PRICE £8 per 500 lot. PP. £1. 1000 [ot £16.50
post free. Trade enquiries invited.

MINIATURE MAINS TRANSFORMER. Mains input.
Output 6-0-6V. 250MA. 90p. P&P 35p. 2 for £2. Post
free 10 for £8.75 Post free.

BULK BARGAIN TRANSISTOR RADIO/CASSETTE
SERVICE PACK. Contains at least £25 worth of new
transistor radio and cassette spare. Loads of those
hard to obtain components and spares including
hardware. Ideal for the radio service engineer. ONLY
£6.50. P.P. £1.50. Double Pack £42.75 carr free.
GENUINE EX-GOVT COLLAPSIBLE AERIALS. A fully
adjustable highty efficient whip aerial in 5 sections.
Length 1%2 metres. Closed 300 mm. Copper plated
sections. As used on Ex Govt Manpacks. Brand new in
makers boxes. £2.50 each, p.p. 75p. 2 for £5 post free.
Aerial bases for same. £2.75, P&P £1.25.

HAVE YOU SEEN THE GREEN CAT? 1000's of new
components, radio, electronic, audio at unbelievably
low prices. Send 60p for catalogue.

GOVT SURPLUS LIST 60p.

VALVE LIST. Vaives from 1925 to 1960. Many obsolete
types. Modern TV, radio and transmitting valves. Send
60p. Or £1 (Refundable on purchase) for all three.

WE SELL VALVES OF ALL TYPES. Please send SAE for
your requirements.

Try a JUMBO PACK,. Contains transistors, resistors,
caps, pots, switches, radio and electronic devices.
OVER £50 WOTH FOR £11.00. Carriage and packing
£2.50.

Please add 15% VAT to allorders
including carriage and PP.

MYERS ELECTRONIC DEVICES

Dept. REW, 12/14 Harpers Street, Leeds L52 7EA.
Tel: (0532) 452045. Retail premises at above

address (opposite Corals} 9 to 5 Mon to Sat. Sunday
10 to 1 byappointment. GOVT. SURPLUS ITEMS
ALWAYS IN STOCK.

Turn your surplus |C's Transistors etc into CASH.
Immediate settlement. We also welcome the
opportunity to quote for complete factory
clearance.

Contact:
Coles, Harding & Co, 103 South Brink
Wisbech, Cambs. Tel: 0945 584188

SOLATRON CT436 Dual Beam Osciloscopeplus spare
£80. Marconi TF 1064B VHF Signal Generator £50.
Marconi TF 2604 Eiectronic Voitmeter £50. Transformer
IK-O-1K 235mA £10 AVO Model 8 Mk 11 £50. Marconi TF
10668 FM Signal Generator £75. Marconi TF 104t
Vacuum Tube Voltmeter £30. GEC KT 88 Valves £5.
Sanyo RP8880G Muiti Band Receiver £60

DARTFORD 72913
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Altai Multicharger £7.95, Gould Ni-Cads 'C Type' 1.2 Ah£2.25
ea, Fast Charge Vented A A Type 500mAh 85p ea. Switches:
Mom-Make Push 30p ea, DPDT Toggle 80p ea. 10 x various
new switches £2.60, 10 x various new knobs £1.60. 10 x
various new pots £2.40. IN4007 Diodes (1.000 V) 7p ea. or 20
for £1.10, TIS43 UJT 32p ea.

PLEASE NOTE THAT ALL OUR PRICES ARE INCLUSIVE, NO
VAT OR P&P EXTRA.

We also specialise in PCB assembly and Etectronic
production, to sample or drawings. any quantity. size or
type. Quality work welcome. Nationwide service

AUTRONICS LIMITED
142 Priory Road, Hall Green, Birmingham B28 OTB

Tel: 021 4744638

RTTY
THE COMPLETE SERVICE

PLI Terminal unit system modules from:-
£13.50 (Kit) £18.50 (Built)

Software for:-
Dragon 32
Commodore 64

Acorn Atom
Vic 20

For a full catalogue of hardware & software
send large (A4) SASE to:-

PNP COMMUNICATIONS (REW)
62 Lawes Avenue, Newhaven
East Sussex BN9 9SB

Complete, full-size sets, any published service
sheets £2 -large SAE — except CTV's/Music
Centres from £3 + large SAE.

Manuals from 1930 to latest. Quotations, free 50p
magazine, price lists, unigue technical
publications. for large SAE:

Repair data/circs almost any named TV/CVR, £9.50
by return.

TISREW

76 Church Street, Larkhall, Lanarkshire ML9 1HE
Phone: 0698 B83334

THE NEXT
ISSUE
OF

Radios.
Electronics

ON SALE
11 MAY 1984

AIRCRAFT COMMUNICATIONS HANDBOOK
{Europe}

including UK spot MF, HF, VHF. UHF frequencies, Military,

Civil. ATC, Airports, Long Range Stations. Beacons.

Callsigns. Co-Ordinates. Broadcast times etc £6 95p in¢c P/P

PLH ELECTRONICS 70 Vallis Road
Frome, Somerset BA11 3EJ

AERIAL BOOSTERS
Next to the set fitting
B45H/G-UHF TV, gain about 20dbs, Tunable over the
complete UHF TV band. PRICE £8.70
BII-VHF FM RADIO, gain about 14dbs, when on the off
position connects the aerial direct to the radio. £7.70.
All Boosters we make work off a PP3/006p/6F22 type
battery of 8v to 18v DC. P&P 30p PER ORDER.

ELECTRONIC MAILORDER
62 Bridge St, Ramsbottom,
Lancs BLO 9AG. Tel (070682) 3036
Access/Visa Cards Welcome SAE Leaflets

Telephone
The advertising
department on:
0277 219876
for details

TIGER LY9 70 Cms Antenna

New from Ant Products, a superb additon to
the range of renowned antenna, the Tiger LY9
for 70 cms. A light weight antenna with a heavy
weight signal. Offering a high 11 db gainon a
58 inch boom length. Great for vertical or
horizontal mounting. Supplied in matched
pairs for the uitimate Oscar station complete
with all hardware for mounting with elevation
control. Precisely adjustable for angle in
order to get the best performance. Also
including  matching umit for circular
polarisation. Right or left hand can be chosen
with equal efficiency. Last but not least our
famous two year guarantee and full back up
service.

Write now for full details enclosing SAE
plus 25p in stamps

Ant Products, All Saints Industrial Estate

Baghill Lane, Pontefract, West Yorkshire
Tel: 0977 700949

B & T ELECTRONICS

Super packs all £5.00 p&p £1.90p
FT1 80 assorted fuses 15-20mm & 1Vain
SP2 100 transitor diodes mixed full spec
SP3 50 Leds green
SP4 50 Leds orange
SP5 5000 resistors various
SP6 200 wire wound resistors
SP7 1 kilo Nuts. Bolts, Washers & tags
SP8 1 kilo. vero and similar plated pins various
SP9 10 green Leds Displays common cathode
SP10 100 Germanium diodes
SP11 2 Xenon — strobe lamps
SP12 100 mixed Electrolitic copasitors
SP13 10 small DC Brush Motors 6-12 volts
SP14 100 mixed pre-sets various
SP15 30 mixed potentiometers
SP16 30 precision precepts

13 Tanner Hill, Deptford, London SE8
Tel: 01-692 1441

Retail & Trade (official order accepted)

MORSE CODE TRAINER
for unexpanded VIC 20

Demonstrates, tests sending & receiving, also
uses your recorded messages. SAE for sample
instructions, or £5 on cassette inc vat, P&P
from:

STAFFSOFT SERVICES LTD

2 Prospect Place, C tery Rd
Holmfirth, Huddersfield HD7 1RH
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Mitsubishi

There’snodoubtthat more
and more operators enjoy the
benefits of transmitting on
location . . .

The Mitsubishi Portable
Generators are compact, easy
tomove, have an auto voltage
regulator,110/240voitACor12
volt DC (8.3 amps) output, speed
control, frequency meter,
circuitbreakerandrecoil
starter.

Mr.Reeves of Waterlooville,
Hampshire (Call Sign G8VOl) is
oneof ourmany satisfied users.
Hisordertousinciudedthe
following comment:

‘“Thank you very much for the
information suppliedtoday on
Mitsubishi Generators by your
representative atthe Sussex
Mobile Radio Rally at Brighton.

Having considered the
specifications ofthese
comparedtoboth Honda and
Yamaha types, this is by far the
best for my needs in operating
portable radio equipment.

Please supply: 1 x off
Mitsubishi Portable Generator
1.5kVA”’,

... Soifyouwantreliable
mobiletransmitting take aclose
look atthe 1.5 and 2.0kVA
Mitsubishi Portable Generators
and fillinthe coupon now.

Ray-Lift Limited, I
114 Kingston Avenue,

Bilford Road, l
Worcester. WR3 8PP,

Tel: (0905) 56671 I I

Name:
I Address:

Tel No:

]

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

fite of incomes and expendi-
tures and using them in ‘'what
if” calculations.

The user can choose the
method of operation to suit a
particular preference.
income and expenditure
(forecast or actual) can be
produced in clearly tabulated
form, or as a bar chart if
desired.

The program can be used
with the basic Commodore 64
or in conjunction with a
printer if fitted All data can
be logged for date and time
and is security coded by the
user.

Requests for information
are fully promted with "Help’
pages available from within
the program. Up to 12 cate-
gories of expenditure and 3
categories of income are
defined and these can be
modified, under programcon-
trol if desired.

Home Budget costs £9.95
incl VAT.

Ltd. 12
Pang-

Kuma Computers
Horseshoe Park,
bourne, RG6 7JW.

%' ABLE DIGITAL
DERING SYSTEM

A new soldering unit from
Litesold combines the spe-
cial features of the existing
ETC-4B (CALPLUG tempera-
ture selection) and ETC-4C
(digital temperature display)
units.

The ETC-4D provides
instantly variable, buttamper-
proof, temperature selection
by means of 7 interchange-
able colour-coded Calplugs.
The value of the Calplug
selected can be read off from
the table on the front of the
unit. which can only be oper-
ated at the selected tempera-
ture. Calplugs are available
for temperatures from 210" to
400°C.

Using a special 5-transistor
and IC circuit (common to atll
ETC-4 units) the power unit
provides a controlled fow-
voltage dc supply to the
lightweight soldering iron, in
response to a thermocouple
sensor located inside the bit.
The output from the sensor
also drives the digital LED
temperature display on the
front of the wunit. which
indicates the actual operat-
ing temperature of the iron.
which can therefore be con-
tinuously monitored during
use. Proportional-band
temperature control ensures
rapid heating and eliminates

MAY 1984

swing. ldling temperatures
are held typically with-
in*/1°C. Spiking, RFI, static
and magnetic effects are
totally avoided. The plug-in
iron is interchangeable
between all ETC-4 units, with-
out re-calibration, and a

range of slip-on bits in 16
shapes/sizes is available.

Light Soldering Develop-
ments Ltd. Spencer Place, 97-
99 Gloucester Road, Croydon,
Surrey CRO 2DN. Tel: 01-689
0574

CATALOGUE

A new full colour catalogue
illustrates over 1000 items
from Longs' extensive range
of electronic tools and equip-
ment.

It includes electronic
pliers, instrument screwdriv-
ers, soldering and desolder-

ing equipment, PCB acces-

sories, logic probes, multi-
meters, oscilloscopes and
other test equipment, tool

cases, pouches and wallets.

Longs Ltd. Hanworth Lane
Trading Estate, Chertsey.
Surrey KT16 9LZ. Tel: 09328
61241

IGHT 30 AMP DG
POWER SUPPLY

A new 200W Constant-Vol-
tage/Constant-Current dc
power supply has been added

IGHT-

to Hewlett-Packard Com-
pany's extensive line of
laboratory and industrial

power supplies.

The autoranging output of
the new HP 6023A allows the
unit to take the place of
several conventional power
supplies and has many fea-
tures that are simple to use
from the front panel. Output
power of 200W is provided
over a wide and continuous
range of voltage and current.
from 6.7V at 30 Amperes to 20V
at 10 Amperes. Ten-Turn
Potentiometers allow the

user to set precisely the
output voltage and current,
and 32 digit, dual-range digi-
tal meters clearly display the
outputvoltage and currenton
the front panel. Pressing the
display settings button dis-
plays the actual settings of

the voltage and current
Potentiometers on the Front-
Panel digital meters. This

feature allows a current Iimit
to be set without shorting the
output and a voltage limit to
be set without opening the
load leads, reducing set-up
time and Increasing setting
accuracy.

Many protective features
are included in the HP 6023A
to help ensure reliable and
efficient operation. The built-

in overvoltage protection is
adjustable from the front
panel, and its trip point may
be observed on the voltmeter
by pressing the display OVP
button. This allows the trip
level to be set accurately
without actually activating
the OVP circuitry, thus mak-
ing the OVP simple and
practical to use. Low or High
ac line or an excessive ther-
mal condition will cause the
HP 6023A automatically to
reduce its output to zero. In
this way damage to the power
supply and its load may be
avoided. With the use of an
advanced 20KHz switching-
regulation technique. the unit
operates with Uniform
Laboratory-Grade Perform-
ance at 200W output over its
full operating range.

Hewlett-Packard Ltd. Litera-
ture Section, Eskdale Road.
Winnersh, Wokingham, Berks
RG11 5DZ. Tel: (0734) 696622

CMOS ADC GIVES DIRECT
LCD INTERFACE

A 3% digit single chip
CMOS analogue-to-digital
converter, providing all the
necessary functions for con-
trol of liquid crystal displays,
including seven segment
decoders, display drivers,
reference and clock, s
announced by Altek Mic-
rocomponents Ltd. The
UM7126 offers direct LCD
drive. with differential input
and reference and a typical
inputbias current of 1pA. This
1s of particular benefit when
used with load cells, strain
gauges and other transduc-
ers based on Wheatstone
bridges.

Auto zero is provided to
within 10uV and true polarity
at zero gives the ability to
carry out precise null detec-
tion. Zero reading is guaran-
teed on all scales for OV input
with zero drift of less than
1uV/degree C. Noise level Is
less than 15uV peak-to-peak
and the CMOS fabrication
also gives a power supply
current of typically 50uA.
UM7126 is contained in a 40-
pin DIL package and includes
sufficient circuitry to enable
direct LCD display of data
without requiring any exter-
nal active components.

Altek Microcomponents Ltd,
22 Market Place, Wokingham,
Berks RG11 1AP. Tel: (0734)
791579
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ADVERTISING RATES & INFORMATION

ABC membership approved pending first audit Jan-Dec 1984

depth mm x width mm ad space 1 issue
61 x 90 s page £91.00
128 x 90 or 61 x 186 /a page £160.00
128 x 186 or 263 x 90 % page £305.00
263 x 186 1 page £590.00
263 x 394 double page £1140.00
colour rates

COLOUR AD RATES Prchuds cost
of separations

depth mm x width mm ad space 1 issue
128 x 186 or 263 x 90 2 page £420.00
297 x 210 1 page £810.00

SPECIAL POSITIONS

Covers
Bleed:

Facing Matter: 15% extra

Qutside back cover 20% extra, ms:de covers 10% extra
10% extra [Bleed area = 307 x 220]

*Dates affected by public holidays

issue colour & mono display ad smali ad mono artwork on sale
June8s.. 9Apresg* .16 Apr84* .. 18Aprgs- 11 May 84
Jul g4, 10May 8: 16 May 84 . 8May 84 .8Jun 84
Aug 84 14Jun8 20Jun8s4 . ..22Jun84.. 13 Jul 84
Sept84 ... 12Jult8s... .18Jul 84 20Jul 83 10 Aug 84

SERIES RATES

Series rates also apply when larger or
additional space to that initially booked ts
taken

An ad of at least the minimum space must
appear n consecutive issues to qualify for
series rates

Previous copy wilf 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 ts received
Display Ad and Small Ad series rate
contracts are not interchangeable

CONDITIONS & INFORMATION

tf series rate contract Is cancelied, the
advertiser will be hiable to pay the unearned
series discount already taken

COoPY

Except for County Guides copy may be
changed monthly.

No additionat charges for typesetting or
illustrations (except for colour separations)
For iltustrations just send photograph or
artwork

Colour Ad rates do not include the cost of
separations.

Printed — web-offset

PAYMENT

Al single insertion ads are accepted on a pre-
payment basis only. uniess an account is held
Accounts will be opened for series rate
advertisers subject to satisfactory credit
references

Accounts are strictly net and must be settied
by publication date.

FOR FURTHER INFORMATION CONTACT

Radio & Electronics World. Sovereign House. Brentwood. Essex CM14 4SE

{0277) 219876

Overseas payments by International Money
Order
Commission to approved advertising agencies
is 10%

CONDITIONS

A voucher copy will be sent to Display and
Colour advertisers only

Ads accepted subject to our standard condit-
ions, available on request

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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SLNA 145sb
preamplifier for
Yaesu’s FT290
transceiver.
£27.40 + £1.20
p&p inc VAT

Why is it that in a little over a year muTek’s SLNA 145sb preamplifier for
the FT290 has been a hit on such a big scale?

The answer isn’t really obvious. Good engineering often isn’t. But that IS
the answer: good engineering. But why is it that muTek products work so
well? You see there’s an awful lot more to good engineering than merely
finding the ‘right’ transistor for example. There’s a lot more to it even than
the extensive use of computer-aided systems analysis and design
techiniques, or the use of quality components and printed circuit boards.
There's experience, and that’s one item that’'s always in stock at muTek.
Experience in the design of everything from synthesised uhf signal
generators, to downconverters for microwave pay-tv systems, to antenna
test equipment. Lessons learnt in such projects benefit our amateur radio
customers today. There’s another thing too — backup. How many people do
you know who've paid for factory service or repair of their muTek products,
in or out of guarantee? We care! What about reliability? That's simple —we
couldn’t afford to offer such deep support if we had reliability problems!!
Delivery? We've had problems in the past, and we’ve admitted it! However,
these problems are now receeding into history, and we are now usually
- able to supply most of our range if not from stock, then within a few days.

We enjoy making amateur radio equipment: it's an extraordinary
challenge to do it well. We may make equipment for radio amateurs, but
we’re anything but amateur in our attitudes to our work!

muTek limited — the rf technology company

-
Dept RW, Bradworthy, Holsworthy, Devon EX22 7TU (040924) 543
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THE NEW ANTEX TCSU-D
At last-a digital soldering unit

for £67-50
THE NEW ANTEX TCSU-D gives you total control

over production soldering temperatures

Again Antex research and development @ Temperature range — ambient to 495°C.
pays off — with this new high-value high- ® Working temperature reached in under 1 minute.
performance unit. It's simple design ® Detachable sponge-tray — no drips or spillage.
incorporates an LED display and a unique ® Includes the world-famous Antex iron.
ULA integrated circuit, specially designed ® Bit temperature maintained to +£5°C.
and produced for Antex by Ferranti. Tight ® Conforms to BS 3456 and CEE 11.
temperature control can be maintained by ® Zero. crossing switching. 3 o
setting the station — then removing the knob,
preventing any further alteration.

For laboratory, tor workshop, for
production-line — TCSU-D is the station.

Let it figure in your soldering
specifications.

Look into the future of soldering
technology - send for the TCSU-D
fact-pack now.

Resa

ANTEX (Elec;tronicsﬁ..td.,. AT
Mayilower House, Plymouth, Devon. Telephone: 0752 667377 Telex: 45296
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Middlesex.

TRANSISTORS

BF2!
12p|

D CONNECTORS
FEMALE
Sway 75p 100p
15 way 100p
25 way 140p

D-CONNECTOR COVERS
9 way
15 way
25 way

RECHARGEABLE BATTERIES

HP2, 1.2v, 4.0AH

2v,
PP3, 8.4v, 110mAH

ALUMINIUM
BOXES

80 x 50 x 25

100 x 65 x 50
100 x 70 x 40
100 x 100 x 40
136 x 70 x 40
135 x 105 x 40
180 x 125 x 65
205 x 155 x 75

POTENTIOMETERS

Carbon track, 1 watt log & linear
values:

Bik 120 x 80

s aaag
sbnhkbo
©0000T

I
t4

Rsnge

470R-2.2MR (singie track)

4.7K-2.2MR (dual gang)

4.7K-2.2MR (single gang D/P swm:h)
90p

RESISTORS
High stability, | watt, 5%
Range Price (1-99)
1R-10MR 2

Price (1-99}
1R-10MR 3p

Prices for TTL Components
are changing all the time.
Please phone for current prices
NEW ILLUSTRATED CATALOGUE
NOW AVAILABLE.
£1 including VAT plus P&P

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

0p
£4.50

VERO PLASTIC BOXES

White 71 x 49 x 25
Blk 71 x 49 x 25

Bik 180 x 110 x 55

P
High stability, | watt, 5%

ENFIELD ELECTRONICS
208 Baker Street, Enfield,
EN1 3JY. Tel: 01-366 1873

§50538825838888

-

74111
74116
74118

74L5138

§B3358828500808 0888

-

§| lzsssessssonssyy

7415243
7415244
74L5245
7415247
7415248
7405249
74L5251

74L5293
7415353
7415362

@
2
<
=
-
83

7418112
74L8113
74L8114
7405122
7415123
7405124
7418125
7415126
7418132
74L8136

CD4035

$55EEIFS00E

$35532058558088

§

5858555586
85

G
§

74L8241
7415242

CD4093
€D40%9
CD4160

\...
-2
§3

741526

CMos
c

CD4000 15p
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ZENER DIODES

BZXE1C/1.4 watt: 3V3, 3V6, 3V3, 4V7, 5VE,
5 BVZ 10V, 11V, 12V, 13V, 15V, 18V,
a2 , 30V, 3V, 36V, 39V, 43V,
aw, 56V GBV 75V, B2V, 100V, 180V, 200V
16p each
BZYSSC/0.4 war: 1V3, 2V7, 3V. 3V3 3V6. 3V,
V3, 4V7, SV1, SVE, 6V2, TV5, 8V2, V1, 1OV,
TV, 12V, 13V, 15V, 16V, 18V, 22V, 24V, 27V,
30v. 33V, BV 10p each

| C. SOCKETS
LOW PROFILE TURNED PIN
D I.L Type Price | D.IL. Type Price
8 pin 10y Bpin 35p
14 pin 14 pin
16 pin 16 pin
18 pin 18 pin
20 pin 22 pin
22 pin 24 pin
24 pin 28 pin
28 pin 40 pin
40 pin

R
180p UATZC
80p
130p 7812A

10p
Green 13p
Yetiow 13p
“13mm: Red  10p
Green 13p
Yellow 13p
CQx21: Red
fiashing 65p
251. Rect/stack.
Red 20p
Green  25p
Yeilow 25p

113: Red
Red
Green
Yelow

: Tn.
Red
Green
Yellow
Square
Red
Green LM1469 azap 79184

UATEP (8A/SV)  TR4A

TRIACS

55p 1915
s55p 79018
7924

BRIDGE RECTIFIERS

1A/50V 750
A0V 59

THYRISTORS S00mA/200V  45p
1A 40p
1045| T05 147400V 104p] 147100V

x 35 5

454 x 119
63 x 25

SOLDER

20 swg. 3 core

5.50
pk of 51.30

Daio Etch resist
£1.10

100p

F 63p. 220uF 119p.
ach. 10uF 32p. 2uF 35p. 18V: uF 40p. 47uF Sdp 100uF
7uF, BBuF §0p. 35V: 0. 1uF, 0.22uF, 0 47uF 16p each.
ch 2u2 25p. 3u3, 4u7 20p 30p. 10uF 40p. 47uF S0p.
Axi I 16V: 10uF. 2uF, S3uF 10p emch. 47uF, 630F, 100UF 12p sach.
8p. 470uF 24p. 680uF 36p. 1000uF 30p. 1500uF 40p. 2200uF Sep.
25V: 1uF, 10uF. 22uF, 470F 10p each. 100uF 12p. Z20UF 20p. 470uF 30p. 1000uF 40p. Z200uF
47000F 115p. 35V: 120uF. 250uF 20p each. 40V- 6uS 10p. 470uF 30p. 1000uF 45p. SOV: 0 4TuF,
1uF 8p each. 1uF {smali) 12p. 220uF 35p. B3V: 1uf, 2u2, 4u7 7p each. 10uF, 22uF 10 aach. 4TF
CERAMIC  1F, 202, 2p7, 3p3, 39, 4p7, 506, 6p8, 8p2. 10pF. 120F, 15pF, 18pF. 22pF, 27pF, pF, 12p. 100uF 20p. 220uF 30p. 100V: 4 JF é8p_ 160V: 10MF 32p. 250V: D.01uF, 0.047uF, 0.1uF 10p
39pF. 47pF. S6pF, 6BoF, B20F, 1000F. 120pF. 1500, 1800F, 220pF. 270pF, X30pF. 4700F. 560pF. each. 0Z2uF 11p. D47uF 12p. 1uF 18p. 2u2 26p. 10uF 23p. 100uF 35p. 400V: D47uF 35p. G0OV-
630pF, 820pF, 1000pF, 1n5, 18, 2n2, 3n3, 3n9, 4n?, 506, 608. B2, 10nF, 22nF, 47nF, 100F 6p ewch  0.022uF, 0 047uF 30p sach. 0.22uF. 67p. 1000V 00022uF 27p. 0022uF. 0 1uF 39p each.
MYLAR: 100V  1nF 2n2. 3n3, 4n7, 608, 10nF 7p each. 15nF. 22nf, TnF, 47nf 9p each. 68nF, POLYESTER C280 250V 01. 022, (33, 068 .1 8p. 15 22. .33 10p. 47 12p 68 20p. 1uf 26p. 22
100nF $1p each. 220nF 15p. XX0nF 18p. 470nF. 20p. 50p.

POLYSTYRENE  220F. 47pF 68pF, 82pF. 100pF, uopr 150pF, 220pF, 270pF, T30pF, 390pF, SRVERED MICA  2p2, 3p3, SpF, 10pF, 18pF, 20pF, mr ZSpF mrup each. aopr pF, 390F,
nOpr 680F, 8200F. 10000F. 120GpF, 1500pF, 1800pF. 20000F. 2200pF, 3300pF, 4700pF, S600pF. 47pF. SOpF. S6pF. B3pF. 75pF, 82pF, 100pF, 120pF, F, 200pF, A b
OnF 8p each 300pF 15p each. JA0pF, 390pF, 470pF 19p each. SWpF 5609F GWpF Rp nch mpF 24p,
TANTAI.UM BEAD 3V- 100uF, 150uF. 220uF, 300uF 64p each 470uF 110p. 630uF 160p 6V3: 10000F 27p. 1500pF 32p. 1800pF 42p. 2200pF 45p, 2700pF 48p. F00pF 55p. 39000F 6Bp. & WpF

68, 12p. 10uF 13p. 33uF I3p. 47uF 25p. 100uF, 220uF 77p wach. 470UF 160p. 10V: 15uF, 22uF 20p E3p. S000pF 98p. 6800pF 115p. 5200pF 120p. 10000pF 125p.

50p P&P ON ALL ORDERS UNDER £10
TELEPHONE ORDERS ACCEPTED WiTH ACCESS
& BARCLAYCARD. OFFICIAL ORDERS MOST
WELCOME FROM SCHOOLS ETC.
WE ARE OPEN MONDAY TO SATURDAY 9-6 PM
All prices include V.AT. Same day despatch

24p
p m“A/ImV Np SA/S0V

PRESETS
e-set pots | watt

SLIDER POTS
60mm track. log & linear values:

Range Price
5K-500K 80p

Range IuF 1S 18p

ce
50R-4 7MR {mini vert & horiz) 'IOp

CAPACITORS

{100~}
L]

(100~+)
15p
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BACK ISSUE SERVICE

All issues from October 1981 onwards are still available, with the exceptions of
January 1982 and February 1982. All orders must be pre-paid, the cost of each issue
being £1.00 inclusive of postage and packing. A contents index spanning the issues
from October 1981 to September 1983 is available on receipt of a stamped
addressed envelope. To ensure that you don’t miss any future issues, we suggest
that you place a regular order with your newsagent or complete the subscription
order form found in this issue.

s> AMATEURS

o 1 HANDBOOK
YERSATRE WYTGRATED
CENTRONICS
INTERFACE FOR & & commmcanons
A%yaps SUKDmG £ i
§ BLOCKS

% g ool i 1

& i# - Vo *

SEPTEMBER 1983

Projects — Max/Min Thermometer: 4
Channe! Audio Mixer Morse Key
Oscillator: Wideband FM Stereo
Tuner Moduie | Rotary Encoder
Interface {to Controf TTL):
Centronics Interface for Z8-TBDS
(Parallet printer interface): Linear HF
Power Amplifier, Features — Weather
Fascimile Reception. Zilog 2Z8000.
Data Brief 1-ZN413CE Servo IC

" Racio &
Electronlcs

E{‘.

s

it AMATEURS HANDBOOK

JANUARY 1984
Designs — Communication Building

OCTOBER 1983

Designs — Modular Communication
Systems Part 1. 4 Channe! Audio
Mixer Part 2; Tone Bursts; PF70
Conversion.  Features  — Noise
Blanking Techniques: The Lambda
Diode: A Guide to HF Coils Part 1.
The Chromicro (Colour Processing);
Timeplex; Data Brief ~ The NEC
PC1037H Double Balanced
Modulator, Amateur Radio World.
Reviews — Tandy VSC-1000 (Variable
Speech Control}; Yaesu FT-77 (Solid
State HF Transceiver)

 AMATEURS mmoox“

FEBRUARY 1984
Designs - Switched Mode Power

NOVEMBER 1983

Designs — Communications Building
Blocks (Front Ends); Poor Man's
Spectrum Analyser. Wideband FM
Stereo Tuner Module Part 2; 4
Channe! Audio Mixer Part 3; Three
Digit Timer. Features — Squelch
Systems; Expansion Bus (First add-on
— A light pen); A Guide to HF Coils
Part 2, Data Brief — NE564 PLL Tone
Decoder. Reviews — Meteor 100, 600.
1000 (All-British Frequency
Counters). Personal Pearl (For text
and information manipulation)

" Radio &
[EIectmmcs

MARCH 1984
Designs — Modifying the Pye PF1

DECEMBER 1983

Designs — Poor Man's Spectrum
Analyser Part 2; Communications
Building Blocks Part 2; A 4001/4011
Tester; Continuity Tester. Features —
Inside the Sinclair Flat TV, An in-depth
probe; A Circuit Designers Guide to
Batteries; Data File on Op-Amps Part
1, Metal Detectors in Warfare; Data
Brief 1-LM1821S Video IF PLL
Synchronous Detector; Data Brief 2-
SL6270 Gain _ Controlled  Audio
Amplifier; An RS232C Interface for
Your Dragon 32. Aeviews — ALDEN
Weather Chart  Recorder  Kit:
Digithurst MicroSight 1.

APRIL 1984
Designs — One Night's Work (IF

Blocks (Active Antennae). FAX Supplies: Crowbar Protection Pocketfone Receiver; Communi- Oscillator) : HF Linear Amptifier; The
Receiver:. RGB Interface for the Circuit: Switched Step Attenuator; cations Building Blocks (IF Piano Keyer — only £5 for Perfect
Ferguson TX-90: A Couple of Voltage Universal NiCad Charger; Amplifiers): One Night's Work Morse: Peak-Reading LED RF

Detectors: LCD Capacitance Meter,
Cymar Q-meter (An aid to winding
coils). Zener Diode Checker: A
Drinker's Delight: LCD Display
Option for the Rewbichron il
Features — A Novel Receiver (Sony):
Capacitors for Coupling, De-coupling
and Fiitering; Data File on Op-Amps
Part 2. Farewell to Test Card 'F'. A
Soundboard for the Jupiter Ace: Data
Brief - MC1377 Colour Signal
Encoder.

Communications Building Blocks (IF
Amplifiers); Real Time Calendar
Clock. Features - Data File on Op-
Amps; Six Antennas from Three
Wires (Double your directions
without  doubling your  cost):
Designers Update {Helical Filters);
Moving Pictures from Wax -
‘Phonovision’: Computers,
Communications and Applications;
Data Brief - Low cost. wide range
varicap diodes.

(Audio-Amp); 200W PEP Transmatch.
Features — Sony ICF 7600D Receiver;
Data File on Op-Amps; UOSAT-B;
AKD Absorption Wavemeter, Data
Brief — Hitachi HA 1197 AM Tuner;
Oscar 10 and its Orbit Parameters;
Programmable Sound Generator (the
AY8910 family). Random Morse
Computer Program: ICOM World
Clock.

Wattmeter; Speech and the Computer
- Make the Beeb Micro Talk!, 2 Metre
Tiger Antenna. Features — Hall Effect
Devices — Exploiting Magnetisms’
Effect on Conductors; Data File —
CMOS  Bilateral Switches and
Multiplexer/Demuttiplexer 1Cs; Data
Brief-TD 2002A Linear IC

RADIO & ELECTRONICS WORLD BACK ISSUE ORDER FORM

PLEASE SUPPLY: (state month and year of issue/s
required) [NOTE: January & February 1982 issues not

TO: Back
Electronics

Issues
World

Department e
Sovereign

Brentwood e Essex ¢ CM14 4SE

Radio &
House e

available]

. at£1.00 each

PAYMENT ENCLOSED: {e —_

Cheques should be made payable to Radio & Electronics World. Overseas payment by
tnternational Money Order or credit card

CREDIT CARD PAYMENT:EN[] = [
[

LI 1 11T T T TTTT1]
SIGNATURE...
Registered No 2307662 (England}

L et [ | | Ty [ ]| |
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14

HF Equipment EX203 CW audo titer 14 50 DC Plugs (flat 4 pin) 30 DC plugs & sockets (flat 4 pin} 30
IC-751  Allband AM.FM SSB CW - Gen Cov Rx EX205 Transvertor unit 1400 OC Sockets (fiat 4 pin) 30 | AGY Mast head pre-amp for 471/451/490 49.00

32 Memones 104900 | EX195 Marker unit 1700 | 1C-2€ Synthesized hand portable. 1.5 watts 18900 | IC-4E Synthesized hand poniable. 1 5 watts 219.00
PS35 Internal swilched maode power supply 14900 | FL44 455KHz SSB hiter - 2 4KHz 7900 IC~02€E Synthesized hand held, keypad entry. 1IC-04E Synthesized hand held. k'pad entry, LCD TBA
SM6 Desk microphone 3450 | FLas 9MHZ CW fiter  500HZ 4500 LCD display 22900 | FA3 Flext 1/4 wave antenna 7.50
HM12 Hand microphone with up down scanning 1650 | FMO04 FMunit Tx & Rx 4900 | ML1 10 watt booster uni for 2E 69 00 Accessories same as IC2E/O2E
EX310 Voice synthesizer module 3900 | IC-720A  No longer avaitable. Accs stil available B8P3 Standard battery pack 2500 | IC402  SSBponable - CW. 3 watts Output 257 00
RC10 Frequency controller unit 2895 | PS5 External power supply 20 amps 119 00 BP2 Low volts high capacity (long hie) 3800 BC15€E AC charger 240v 41.80
CRb4 High stability xtal urt 4995 | PS20 External power supply with speaker 20 amp 176 00 vPa Emply battery pack takes 6 x AA size cells 795 BC20 DC charger 13 8v 41.80
F{32 IMHz CW/RTTY filter - 500z 3900 | CF1 Cooling fan tor PS20 2400 | BPS High volts tugh capacity (high power) 48 00 OC lead 175
FLE3 9MHz CW/RTTY narrow tilter - 250Hz 3900 | SMs Desk microphone 3450 | BP7 High volts high capacty (tor use with LC25 Carrying case 825
FL33 9IMHz AM fiter - 6KHz 3250 | FL32 CW natrow titter 3900 ONLY 5900 | 1.2 GHz Equipment
FL70 9MH2Z SSB wide titer - 2 BKHz 3550 | FL34 AM xtal titter 3400 | BP8 Low volts high capacity 4900 | IC-120  FMmobre 1 watt output.
FL52a 455KHz CW/RTTY hiter - 500Hz 7900 | BC10 Memory back up uni 595 | DC1 12v requlator pack (2E ONLY) 1250 40MHz coverage mems 43900
FL53a 455KHz CW/RTTY narrow fiter - 250Hz 7900 | FM03 FMunit Tx & Rx 8900 | CP! 12v charger lead for cigar Sighter 495 | BT23E Bt Zero 23e. 1296MHz linear. lw in
IC-745 Allband SSB.CW.AM(Rx only). Gen Cov IC-R70 Generat Coverage Receiver 0 1 30MHz 549.00 FA2 Helicat antenna 750 7'8w out 179.00

Rx 16 mems 839 00 EX257 FM unit 3250 LCt Leatherette case (BPS) 500 50 MHz Equipment
PS35 internal swilched mode power supply 149 00 FL63 CW narrow tilter 39 00 LC2 Leatherette case (8P4) 500 IC-551 Muitimode base station. suppled
SM6 Desk microphone 34 50 FlLada 455KHz SSB filter 79 00 LC3 Leatherette case (BP3) 500 SSB CW only 379.00
HM12 Hand microphone with up down scanning 1650 | CK70 OC cabie kit 575 LC11 Case tor O2E (BP3} 5.00 EX106 FM unt 112,00
£X310 Voice synthesizer unt 3900 | 7072 interlace unit to transceve with IC720A 97 50 TLY Heavy duty leather case {all batt packs) 2127 EX107 VOX unit 49 00
EX242 FMumt Tx & Rx 3250 | jC-R7t  Alimode Gen Cov Rx k pad entry BC25E  230v wall charger for 2E 669 | Ex108 Pass band tune unit 97.50
EX241 Marker ynit 1595 32 memories 649 00 BC25U 110v wall charger tor 2E (USA) 669 | IC-505 Muylimode portable. 3-10watt. supphed
EX243 Curtis keyer unit 3900 | RCY1 Remote control unit for above TBA | BCI6E 240v wall charger for O2E (BPB/BP7) 995 $S8 onty 382.00
FL45 9MHZ CW hiter - 500Hz 4500 | 1C-2KL 1KW PEP Linear. auto band switching BC30 Desk top drop in charger (fast and siow) Ex282 FM unit 28.50
FL44a 455KHZz SSB narrow fiter - 2 4KHz 79 00 complete with old packs 56 35 BP10 Nicad pack 59.00
FL52a 455KH2 CW/RTTY filter - 500H2 7900 | 2kLPS Power supply 10 run 2KL knear 1303 33 BC35E Desk charger alf packs new & old 8C15 Charger unit 6.50
FL53a 455KHZ CW/RTTY narrow fiter - 250H2 7900 | IC-AT100 300Watt Automatic antenna tuner 269 00 {fast slow 5635 | LC1O Carrying case 22.50
FL54 9MHz CW/RTTY narrow tlter  270Hz 3900 | IC-AT500 S500Watt Automatic antenna tuner 36900 | HM9 Speaker microphone 1650 | Mobile Mounting Brackets
1C-740 No longer avalable Accs sl in stock IC-PS30  Systems power supply. 25 amps continuous 229 00 | 1C-2025  SSB Portabte - CW. 3 watt output 199.00 MBS Mount for 251E. 451E. 720A, 730 12 50
PS740 Internal switched mode power supply 14900 | IC-AM?  Mobie antenna. 3 5MHz 30MHz 19900 | BCISE AC Charger 240v 4180 | MMB6 Mount for 240. 12.50
SM5 Desk microphone 3450 | VMF Equipment BC20 DC Charger 13.8v 4180 | MMmB7 Mount for 245 1250
EX241 Marker unit 1595 | (C-271E  Mulimode base station, 25w. 32 memories 629 00 DC lead 175 | MmBS Mount for 255E. 260E 1250
EX242 FM unit 3250 | IC~271H/E High power version of above. 100w 789 00 Telescopic antenna 150 | MMBY Mount for 290E . 490E 12,50
EX243 Curtis keyer 3900 | PS25 Internal swiiched mode power supply 89.00 | LC25 Leatherette carrying case 825 | MMBIO  Mount for 25E. 45E. 120 1250
FL44 455KHz SSB ier -~ 2 4KH2 7900 | EX310 Speech synthes:zer unit 3900 | FAt Hehcal screw in antenna 750 | MMBI1  Mounttor 22U. 24G 12.50
FL4S 9MHz hiter - 500Hz 4500 | AG20 internal receve pre-amp 49.00 | UMF Equipment MMB12  Mount for R70. 740. 271E 471E 1250
FL52 455KH2 CW'RTTY fiter - 500Hz 7900 | SM6 Desk microphone 3450 | IC-471E  Muitimode base station. 25walls. MMBI6  Mountfor 2E 4E O2E. O4E 6.95
FL53 455KH2 CW/RTTY narrow filter  250Hz 7900 | IC-290D  25W Muitimode mabie. 5 memories 32 memores 69900 | MMBIB  Mountlor 751 TBA
FL54 9MHz CW/RTTY narrow hilter  270Hz 39 00 scanning mic 469 00 IC-471H  High power version of above 75walls 879 00 851 Shoulder strap for handhelds 7.50
iC-730 10-80 Mtrs compact transceiver 65900 | 1C-27E 25W FM mobile. 9 memores mults PS25 Internal swiiched mode power supply 89.00
PS15 E xternal power supply - 20amps 119 00 function display 29900 EX310 Voice synthesizer unit 3900
PS20 External power supply with speaker u216 Voice synthesizer unit TBA | SM6 Desk microphone 3450

20 amps 176.00 | 1C-25H 45W FM mobile. high power version of IC-490E  Multimode mobile. 10 watts. 5 memories 495 00

SMS Desk microphone 3450 old IC25€ 359.00 1C-45E FM mobie 10 watts, 5 memories 32900
HM7 Hand microphone with pre amp 1495 | Ut Memory back up unit for mobiies 2450 BU1 Memoggack up unit for mobiles 24 50
EX202 LOA unit tor use with AT100:500 1350 DC leads (Htat 4 pin or sguare 6 pin) 4.50 Spare leads {fat 4 pin or square 6 pin) 450

ICOM
The World System

(-751,£1049.

The IC-751 now has an interesting and useful addition, a compatibility. First IF is 70.045 MHz. XIT and RIT adjustment is
remote push-button frequency selector pad, so you can either displayed. The transmitter features high reliability 25C2904
twiddle knobs or press buttons. transistors in a low IMD (-32dB @ 100W) full 100% duty cycle.

The IC-751 could be called the flagship of the ICOM range Power is restricted to 40W on AM and adjustable from 10W on all
as it features 32 memory channels, full HF receive capability, modes. FM and the IC-FL44A crystal SSB filter are both fitted as
digital speech synthesizer, computer control and power-supply standard.
options. The 751 is fully compatible with ICOM auto units such as You can get what you want just by picking up the
the AT-500 and IC-2KL. telephone. Our mail-order dept. offers you: free, same-day

Standard features include: a speech processor, despatch whenever possible, instant credit, interest-free H.P.,
switchable choice of J-FET pre-amp or 20dB pin diode telephone Barclaycard and Access facility and a 24 hour
attenuator and two VFQ's, marker, 4 variable tuning rates, pass answering service.
band tuning, notch, variable noise blanker, monitor switch, direct Please note that we now have a new retail branch at 95,
feed mixer in the front end, full break-in on CW and AMTOR Mortimer Street, Herne Bay, Kent. Give it a visit, BCNU.

8 28BS B89 28 55
oD v VD A S D &
vo‘”’a‘”la‘”/ S o .Qo‘” SR ARA
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Microphones
HM3 4 Pin hand microphone {(1C240) 12 50
HMS5 4 Pin hang microphone noise canceiing 20.00
HM7 8 Pin hand microphone (IC-24G,

730. 720A) 14 95
HMS Speaker microphone for hand helds 16.50
HM10 8 Pin microphone with up/down scanning 2900
HM11E B P microphone with upidown scanning

+ tone call 2250
HM12 Uprdown scanning mic 101 new sets

(271/471/751/745 16.50
SM2 4 Pin base microphone .50
SMS 8 Pin base microphone 34,50
SM6 Base microphone for new sets.

(271/471/751/745) 34 50
£xt Speaker/Headph M
SP3 Matching speaker for ICOM sets. 4500
SP4 Mobile speaker with magnetic mount 1955
HP1 Good quabty headphones 28 50
HS10 Headset and boom nuc for ICOM

hand helds 18 30
HS10SEB  PTT switch box for HS10 18 40
HS10SA  VOX unitlor HS10 20.70

$COM Globsl digital clock
Attractive gold colour. gives time in cibes ali over theiworld
Pulsating red LED s. LCD readout with alarm. 195mm 59 00

TONO CW/RTTY/ASCH Tarminals
9000E Communications computer. RTTY, CW.

ASCIL TX/RX 669 00
550 CW/RTTY decoder. inc CW practice. and

CW transmit 299.00
S000E Comunications ternwnal & k board, inc

AMTOR, VDU 799.00
S100E As 9000E with amtor 699.00
CRT1200G High quality video monitor with green

display 136.00
TONO Linears
MR250W  144-146MHz. 10-15W dnive. 180-200W

out, RX pre-amp 32500
MR150W  144-146MHz. 10-15W drive. 120-140W

out. RX pre-amp 169.00
MRA100W  144-146MHz. 10-15W drive, 80-30W out,

RX pre-amp 99 00
2M50W 144-146MHz. 1-3W drive. 30—45W out,

00 pre-amp §9.00

NEW “G” Series

2Ma0G 144 146MHz. 1-3W dnive. 20-35W out
AX pre-amp

2M90G 144-146MHz_ 10~ 15W drive. 70-90W out
AX pre-amp

2M130G 144-146MHz. 10-15W drive 110-130W
out. RX pre-amp

4AM60G 430MHZ. 3-15W dnve. 40 60W out AX

metre mast head pre-amp & control box
RAX430 70 cm mast head pre-amp & control box
TELEREAOER Equipment

CWR685E CW/RTTY/ASCII terminal & k board. with

VDU TX/RAX
CWR675E RX only version of 685E with inburit
printer/ VDU
CWR670E CW/RTTY/ASCH RX only. use with
TV or VDU
12 pin piug for 670:675'685
CWR610  CW/RTTY decoder. slow morse practice
CWHRE10E As 610 with ad)s baud rate from from panel
(45-600)
13 pin piug for 610/610E
CM40PS 40 character dot malnix printer. 11.5cm

aper roll
ZEMITH Monitors
12inch with green dispiay. good quaity
12inch with amber display good qualily
TAL, ASP S System 6 antennas
ASP2016 2MHZz 1/4 wave whip with threaded

adaptor

66-138MHz 1/4 wave whip with threaded
aoaptor

130-174MHz 1/2 wave whip wilh
barrel/spring, 30B

Mounts for above

K57 Fits 12 wave. 3:8 inch hole, snap-in type

ASP3976
ASP3936

K440 Fits 1/4 wave, 3/8 inch hole. snap-in type
K145 Fits 1/2 wave. 3/4 inch hole. snap-in with
claw mount
K65 Fils 1/4 wave. 3 4.1nch hole. deep claw
with 171t cable
K47 Fits 1/2 wave. 34 inch hole. wing mount
KR47 Fiis 1/2 wave 3:4inch hole. narrow

wing mount

79.00
500
160.00
159.00
6500
70.00
730 99
599.00
349 00
600
159.00

17500
475

199.00
109.25
125.00
256
521
18.63

310
155

543

931
717

12.42

K220 Fits 12 wave. magnelic mount

with 17h cable
K220A Fits 1/4 wave. magnetic mount

with 17ft cable
M161 fits 3 2 wave boot lip mount needs K57
M161 Fits 174 wave boo! kp mount. needs K440
KR193 Fits 1 2 wave, swivel bali mount
K67 Ground piane kit for all whips

s System 6 antennas

TAP3006  60- 110MHz 1 4 wave whip with
threaded hinge

TAP3016 110 512MHz 14 wave whip with
threaded hinge

TAP3026 144 174MHz. VHF 12 wave. 308 gain
threaded hinge

TAP3676 144 174MHz. VHF 1.2 wave. 3dB gain
with spring

TAP3456 420 440MHz. UHF 30B gain. with
threaded adaplor

TAP3466  450- 470MHz. UHF 3dB gain wiih

threaded adaptor

TAP3696  420—440MHz. UHF 5dBgain with
shock spring

TAP3666 450 470MHz. UHF 5dB gain. with
shack spring

Mounts for above
K68 Snap i adaptor for 3 8 inch hole

K145 Snap i adaptor with ciaw fits 3 4 inch hole

K72 Wing mount with 171t of catle. fits
3:4nch hole

K66 Claw mount with 171t of cable. fits
3/4)nch hote

K65 1 2:inch deep claw mount with 17 cable
34" hoe

K220 Magnetic mount with 171t of cable

ASPR332E Gutter clip with 10ft of cable

Mi61 Boot lip mount needs K68

KR223 Duratiex noiseless spring

K67 Ground plane kit

Base station antennas

ASP655 130 174MHz economy base 1 2 wave
with g-plane

156-174MHz Cohnear. 3dB gain
160-166MHz Colinear 4 50B gain
164 172MHz Colinear 4 5dB gain
450--460MMz Colinear. 7dB gain
156.174MHz Unity gain

TAP4009
ASPD682
ASPEBB2UK
ASPD700
ASP2006

776
776
10 86
1242
1474
1474
1863
18 63

Low protile/Heavy-duty antennas

ASP2001 66 88MMz dome shape. 12db

ASP2000 105 108MHz TX 138 141MHz RX dome
shape, 4 508

ASP2002 162 174MHz dome shape. 3 S¢B

ASP2021 162 173MKHztinshape 1dB

ASP4005 450 470MHz dome shape. O 5dB

Marine antennas 156-.162MHz

ASM37E 12 wave unily gain deck mount with
20t cable

ASM38E  Colnear 3dB gan deck mount with

cable

ASM77E 1 2wave undy gain. mast mount
with 3ft cable

ASMBBE  As above with 601t of cable

ASMY8E  Dipole wih deck buikhead mount 8
20t of cable

TAM1001 1 2 wave unily gain lightweight whip style

TAM3003 Emergency antenna {CH16)

< w special bracket
Mounts/Accessories for above:
ASM42 Heavy duty rachet mount all angles
ASMS1 Vertical deck mount. foid over

K509 Stand off bracket (13cmy

tor 1001. 1005 1006 88E
TAM108  Antenna extension rod {1 5m}
ASM93 Anienna support bracket
CS100 Good quaiity ex1ens:on speaker

Antenna matching units
AMU100 15 99MH2 200 watts pep
AMU400 1 5 60MHz 400 watts pep

Prices include VAT a1 15

We reserve the right 10 change prices withoul giving prior notce

As well as ICOM equipment we aiso stock the foilowing
TONO & TELEREADER CUE DEE DATONG. MICR
MODULES MUTEK LAR WELTZ YAESU JAYBEAM
G-WHIP DRAE BNOS BEARCAT TRIO and many
accessones ltems listed are subject to avadab ity

IWAVE

TAL

1K, £649.

The best has just been made better! The [COM IC-R70
receiver has had some important additions made to its
specifications and this model is named the IC-R71E. Here are

some details:—

100 KHz — 30 MHz all mode (with FM option). Quadruple
conversion superhet. IF frequencies 70MHz 9MHz and 455 KHz
with continuous bandpass tuning and notch filter. Virtually
immune from adjacent channel interference with 100 db dynamic
range. Adjustable AGC, noise blanker and switchable pre-
amplifier. Direct entry keyboard into twin VFO's with 32
programmable memories. 5 year lithium memory backup cell.

X
<
X

&\
SO

MAY 1984

Memory and band scan with auto-stop. Tuning rates 10Hz, 50Hz

and 1 KHz with 6 digit readout. AC mains operation. Auto squelch
tape record function.
OPTIONS:- Synthesized voice readout, infra-red remote
controller, 12 V DC kit, mobile mounting bracket, two CW filters

500 and 250 Hz, FM unit, computer interface, headphones.

The IC R70 will still be available at £549.00. Ask for a

leaflet giving the full details of these two fine receivers.

Agent: Gordon G3LEQ, or telephone Knutsford (0565) 4040.
Please telephone first, anytime between 0900 — 2200 hrs.
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—NEWS DESK—

More 50MHz pemmits fo
class A radio amateurs
Following the success of
last year's issue of 50 MHz
permits to 40 Class A radio
amateur licensees the
Department of Trade and
Industry has agreed with the
BBC that a further 60 permits
be issued later in the year.
The permits authorise
Class A amateurs to carry out
propagation research in the
50-52MHz band, outside UK
broadcasting hours (speci-
fically Band |, Channel 2) ona
strict non-interference basis.
The agreement is for tempor-
ary use of the band and may
be withdrawn at any time.
Any Class A Licensee wan-
ting to take part in the
experiment will be sent a
questionnaire which can be
got from the Department of
Trade and Industry, Radio
Regulatory Division (Amateur
Licensing Section), Waterloo
Bridge House, Waterloo

Road, London SE1 8UA, or
from The Secretary, Radio
Society of Great Britain, Alma
House, Cranborne Road, Pot-
ters Bar, Hertfordshire EN6
3JW. Applicants should write
‘50 MHz" on the bottom left-
hand corner of the enveiope
and enclose aself-addressed,
pre-stamped envelope.

Closing date for completed
questionnaires is April 30.
Setection of applicants will
rest with the Department of
Trade and Industry.

International facsimile
transmission

A comprehensive guide to
UK and international facsi-
mile transmission has been
published by British Telecom.

The 1984 UK Facsimile Dire-
ctory contains more than
7,000 entries covering most
sectors of British industry.
Each entry includes the
customer’'s name, address,
fax machine number and

compatibility and there is a
guide on how to make inter-
national fax calls and
information on bureau ser-
vices.

The Directory is available
from British Telecom's
telephone areas sales
offices. It costs£4.50 (inc VAT)
butis free to customers listed
in the publication.

Bristo! exhibition

The Micro City '84 exhibi-
tion is being staged at the
Bristol Exhibition Complex
from 15th-17th May. Already
over 70 companies have
booked to exhibitatthe show,
including ACT, Logica, DEC,
Canon, DRG and IBM.

The exhibition is Bristol's
fourth annual showcase of
computers, business systems
and communication equip-
ment. It is organised by
Tomorrow's World Exhibi-
tions Ltd, 9, Park Place, Clif-
ton, Bristol.

Communciations for the
Falklands

Engineers at Marconi Com-
munication Systems Limited,
Chelmsford, are working on a
major order from the Ministry
of Defence which will provide
a fully digital ‘line-of-sight’,
high traffic capacity com-
munication link around the
Falkland Islands.

Marconi will provide an all
embracing system of com-
munication cabins. These will
house the digital microwave
radio, multiplex, and microp-
rocessor-based supervisory
equipment.

The system is designed to
work virtually unmanned in
the harsh South Atlantic
environment. All supervisory
and fault alarm information
from the sites will be linked
back to the System Control
Cabin based near Port Stan-
ley, enabling control of the
whole system to be carried
out by a two-man team.

The GIOTTO spacecraft

Imaging

Coma Chemistry

Halley Multicolour Camera

Neutral Mass Spectrometer

GIOTTO SCIENTIFIC PAYLOAD

Multispectral imaging of nucleus and

coma.

Investigation of neutral,

Some details of the GIOTTO spacecraft were published in NEWS Section of the last two issues of R&EW. We now give
(courtesy of British Aerospace Dynamics Group) details of the scientific payload for this interesting project.

ionised and

suprathermal constituents of coma.

Max Planck Institute, Lindau

Max Planck Institute, Heidelberg

lon Mass Spectrometer Abundance of Cometary ions, ion Physikalisches Institute, University of
formation processes and interaction Berne
with solar wind.

Particle Experiments .

Particle Impact Analyser Mass and composition of dust. Max Planck Institute, Heidelberg

Dust Impact Detector Physical properties and spatial Space Science Laboratory, University
distribution of particles. of Kent

Halley Optical Probe Experiment Change in number density and physical Service d'Aeronomie due CNRS,

properties of gas and dust through coma. Verrieres le Buisson

Plasma Experiments

Reme Plasma Analyser CESR, Toulouse

Composition and dynamics of cometary
plasma.

Mullard Space Science Laboratory,
University College London

Interaction between comet and solar
wind; processes in coma and tail.

Johnstone Plasma Analyser

Magnetometer Magnetic and dynamic conditions at Institut fur Geophyslik und
comet/solar wind interface. Meterorologie Braunschweig
Energetic Particle Analyser Measurements on  solar  particle St. Patrick’s College, Maynooth
background, cometary bowshock and
tail.
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Acorn launches BBC Micro
‘Add on’

The most powerful expan-
sion of the Acorn BBC micro-
computer’'s capabilities has
recently been launched. The
new device, called the 6502
Second Processor, converts
the standard BBC Micro
Model ‘B’ into a high speed
dual processor system, out-
performing all other home
and personal computers cur-
rently available —including 16
bit and 32 bit machines.

The 6502 Second Processor
makes possible many
sophisticated applications —
particularly those requiring
complex graphics or fast
handling — that have hitherto
been impracticable, or
impossible on a conventional
low cost Micro. The device is
also the first use of Acorn's
patented ‘Tube’ interface on
the BBC Micro, a high speed
data channel designed to
enable external processors
to ‘talk’ directly to the BBC
Micro's own processor.

This ‘dual processor’ con-
cept is unique to home com-
puting. With the 6502 Second
Processor connected, the
host BBC Micro is dedicated
entirely to handling input and
output, screen display mem-
ory and system filing. Mean-
while the Second Processor,
with its own 64K of User-
Memory and 3MHz 6502 chip
(double the memory and 50%
faster than the BBC Micro

itself) simultaneously con-
centrates on running the
application  program. To

enable users to get maximum
benefit from their 6502
Second Processor, Acorn
have developed a special ‘Hi-
BASIC’ ROM chip, which
frees 44k of User Memory for

MAY 1984

BASIC language applica-
tions. Up to 60k is available for
assembly language prog-
rams. In addition, the full
character set of the BBC
Micro can be redefined with-
out using any program mem-
ory. A second ROM is pro-
vided to update and replace
the user’s disk filing and/or
Econet filing systems with a
single combined chip. Both
ROMSs plug into the sideways
ROM slots within the host
BBC Micro.

The 6502 Second Processor
also complements the BBC
Micro in colour and size. it
includes a ribbon connector
to the host's ‘Tube’ port and
an integral mains power sup-
ply with cabie and plug. The
unit, complete with two ROMs
and User Guide, costs £199
inc! VAT. It is available now
direct from Vector Marketing
Ltd, Dennington Estate, Wel-
lingborough, Northampton-
shire NN8 2RL or from autho-
rised Acorn dealers.

Computer-aided design on
a home computer

The Acorn BBC Micro-
computer can now become a
professional drawing tool
with the help of a new
graphics system from Acorn
Computers Ltd. Called ‘Acorn
Bitstik’, the new peripheral
uses theincreased power and
speed of the 6502 Second-
Processor — enhanced BBC
Micro to provide a versatile,
low cost computer-aided
drawing facility and for
schools and colleges, the
professional designer and
producer of schematics,
plans or business charts, the
Bitstik System offers a
sophisticated graphics facil-
ity ‘at an affordable price’.

The Acorn Bitstik System,
including joystick, ROM, util-
ity disks and user guide, costs
£375 incl VAT, and is also
available from Vector Market-
ing Ltd.

The Sinclair story = the
official biography

The official biography of Sir
Clive Sinclair is being written
by Cambridge author Rodney
Dale who has known Sir Clive
for over 20 years. ‘However,’'
he says ‘this is strictly not
hagiography. Clive wants a
‘warts-and-all’ account - fai-
lures aswell as successes. He
will have a say in matters of
fact, but not in how they are
expressed.’ Dale has access
to the Sinclairarchives, andis
interviewing dozens of peo-
ple who have been associated
with Sinclair over the years.
The study will look into the
future as well as the past, and
promises to be a fascinating
insight into the world of
Britain's best-known techni-
cal entrepreneur. Publication
is scheduled for October this
year.

The RAC Amateur Radio
Group Scheme

Membership is open to all
amateur radio enthusiasts,
and provides membership of
the Royal Automobile Club at
a discount of £2 below the
normal RAC membership

subscription rate. Since 1
June, 1983, the annual sub-
scription for members of the
group scheme has been
£16.50. The group scheme’s
subscription renewal date is
17 May (World Telecom-
munication Day) each year,
and all members renew on the
same date. Anyone joining
the scheme will pay at the
pro-rata rate of £1.37 per
month until the next group
renewal date. In addition, the
RAC once-only joining fee of
£3 is also payable, regardless
of the period remaining in the
membership year. Radio
amateurs who are already
members of the RAC and who
wish to transfer to the group
scheme will not pay the
joining fee. Desirable options
are the RAC Recovery Ser-
vice and the ‘At Home' Ser-
vice, the annual subscriptions
for which are £13.50 and £5.50
respectively, annually from
date of taking up the option.
No additional subscriptions
are payable for a member’s
spouse. The scheme is admi-
nistered by the Royal Auto-
mobile Club’s Scottish West-
ern Counties Office, 200 Fin-
nieston Street, Glasgow G3
8NZ. The co-ordinator of the
scheme is Mr A W Hutch-
inson, 88 Broomfield Road,
Chelmsford, Essex CM1 1SS,
from whom application forms
may be obtained.

British Amateur Television
Club

The Department of Trade
and Industry has granted
licences for five amateur
television repeater stations
to be established in the UK.

This development is
destined to have a significant
impact on amateur television
activities and should serve to
establish widespread use of
the 1.2/1.3 GHz allocation,
helping to preserve the band
for the amateur service.

A brief resumé containing
the essential elements are
given below.

REPEATERS on channel
RMT-1 should receive signals
on AM or FM and re-radiate
them on AM. Those using
RMT-2 receive and transmit
FM only. These are only

general specifications at pre-
sent and may vary slightly on
different repeaters.

VISION transmissions are
625-line, negative going
video/positive going syncs.
FM signals are limited to
+6.5MHz deviation with CCIR
pre-emphasis.

SOUND frequencies shown
are for AM systems aithough
FM transmissions aiso con-
tain a6MHz sound subcarrier.

AERIAL polarisation is hori-
zontal.

REPEATER access is by the
presence of a valid video
signal at the receiver input.

It is expected that GB3GV,
GB3TV and GB3VR will be
operational almost immed-
iately. Further infor-
mation will be carried on the
BATC news ‘Hotline’ service.

RMT-2
RMT-2
RMT-2

Luton
Stoke-on-Trent
Worthing

GB3TV
GB3UD
GB3VR

CALLSIGN LOCATION CHANNEL VISION FREQ. SOUND FREQ."
N ouT N our
GB3GV Leicester RMT-1 12765 13115 12825 13175
GB3UT Bath RMT-1 1276 5 13115 12825 13175

12490
1249.0
1249.0

13185
13185
13185

12550
12550
12550

13245
13245
13245
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PREVIOUSLY ADVERTISED
STILL AVAILABLE

Tape punch and reader
Bench isolating transformer 250 watt £7.75
BOAC in-flight stereo unit £150
Drill assortment 4 each 25 sizes between . 25mm & 2.5mm £11.50
Battery condttion tester, less box €175
Nicad chargers. mains £0 75
Flourescent inventor 13 watt from 12v £3.50
Ten digit stitch pad-pb phone etc £195
Uniselector 2 pole 25 way £4.60
Water valve mains operated £2.50
Counter 6 digit mains operated £1.15
ditto 12v resettabte £3.45
Double glazing clear PVC sheet, 23°," £0.15
Locking mechanism with 2 keys €115
Magnetic Clutch £4.50
Mouth operated suck or biow switch £€2.30
Solenoid with slug 8 - 12v battery op £1.82
ditto 230v mains €230
Timer Omron STP NH 110v AC Coll £6.90
Key switch with 2 keys dp mains £1.75
Air vaive mains operated £€3.75
Latching refay mains operated £3 50
Ory film lubricant aerosol can £0 65
Con op switch, cased with coin tray £4.60

£22.50

wide-per running ft

8 POWERFUL MODEL
MOTORS

(all different)

for robots, meccanos, drills
remote control planes, boats
etc £2.95

Complete kit of parts for a three channel sound to light unit
controtling 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 %’* sockets and three panei 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 or £25.00
assembied and tested.

12 volt MOTOR BY SMITHS
Made for use in cars_etc. these are series
wound and they become more

powerfut as toad increases. Size

3% long by 3'" dia. They have

a good length of %’ spindie —

Price £3.45.

Ditto, but double ended £4.25.

Ditto, but permanent magnet £3.75.

EXTRA POWERFUL 12v MOTOR
Probably develops up 10 % h.p. so it could be used to power a
go-kart or to drive a compressor, etc. £7.95 + £1.50 post

THERMOSTAT ASSORTMENT

10 different thermostats. 7 bi-metal types and 3 Liquid types.
There are the current stats which will open the switch 10 protec
devices against overtoad, short circuits, etc., or when fitted say
in front of the etement of a blow heater, the heat would trip

the stat if the blower fuses: appliance stats, one for high temp-
eratures, others adjustable over a range of temperatures which
could include O — 100°C. There is also a thermostatic pod which
can be immersed, an oven stat, a calibrated boiler stat, finally an
ice stat which, fitted to our waterproof heater element, up in the
toft could protect your pipes from freezing. Separately, these
thermostats could cost around £15.00  however, you can have
the parcel for £2.50.

MINI MONO AMP onpc b., s1ze 4”'x 27 {app.)
Fitted volume control and a hole for a tone con-

trol should you require it. The amplifier

has three transistors and we estim-

ate the output to be 3W rms.

More technical data will be includ-

ed with the amp Brand new,

perfect condition, offered at the very

low price of £1.15 each, or 10 for £10.00.

— BARGAIN OF THE YEAR —
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 10 carry about and which will
give you superb reception.

Other uses are as 3 “'get you to sleep radio”, you could even
take it with you 10 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: tong wave band 115 — 270 KMz,
medium wave band 525 — 1650KHz, FM band 87
108MHz, mono, stereo & AFC switchable, tuning meter

10 give you spot on stereo tuning, optional LED wave band
indicator, fully assermbled and fully aligned. Full wiring

up data showing you how to connect to amphifier or head-
phones and details of suitable FM aerial {note ferrite rod
aerial is included for medium and long wave bands. Al
made up on very compact board,

only £6.00

+ £1.50 post + insurance.

Offered at a traction of its cost!
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THIS MONTH’S SNIP

Hi F1sound from your Spectrum 1 watt amp
pm speaker & instructsons £2.45

REVERSIBLE MOTOR with control gear made by the
tamous Framco Company this robust motor Is approx 7% long, 3%
dia. 3/8" shaft. Very powerful, almost impossible to stop ideal for
operating stage curtains, doors, ventitators, etc. Even garage doors if
properly balanced O"ered complete with controi gear as foltows

1 Framco motor with gear box 1 push to start switch

1 manual reversing & an/off switch 2 timit stop switches

1 circuit diag of conneetions ONLY £19.50 + postage £2.50.

FOR SOMEONE SPECIAL

Why not make your greeting card play a tune? (t coutd play
‘Happy Birthday’ 'Merry Christrnas’, ‘Wedding March’, etc, or
Home Sweet Home', etc. Wafer thin 3 part assemblies, for
making cards musical. Min microchip speaker and battery with
switch that operates as the card is opened. Please state tune when
order:ng. Complete, ready to work £1.25

JOYSTICK
WHY PAY £10 OR MORE ~ Make yourself a Joystick

full detatls were given in Dec/Jan "Sinclair Projects’ We wilt
supply compiete kit for £2.30. Although designed for the
Spectrum or ZX81 11 is equally suitable for any horme computer.

TELEPHONE ITEMS

Plug and Wall socket 4 pinor 5pin
Plugs only 4 pmn or 5 pin

Modern desk telephone

Heavy black old type

External bell unit

Bell ringing power unit

Pick up coil

STABILISED POWER SUPPLY (Mams Input)

By LAMDA (USA}  Ideal for computer add-ons, d.c output.
Regulated for line volts and load current. Voltage regulation 1%
with input variations up to 20% - load regulation 1% from no
toad to full load - or full load to no load. Complete in heavy duty
case  Models avarlable. 5v - 9A £23 12v- 1 5A

€13.25 15v-12A €13.25. 24v - 2A £23.

PRESTEL UNIT  brand new and complete except for 7
plugin IC's  Price: £19.75

+ £2.00 p&p

Note: British Tele-

com may not

connect this equip-

ment as there 15 no

manufacturer ta

guarantee i1, however

itis well worth buying

for 1ts iImmense breakdown

value sold originally at over £150.

25A ELECTRICAL PROGRAMMER
Learn in your sleep: Have radio playing and
kettle boiling as you wake — switch on tights to
ward off intruders — have a warm house to come
home to. You can do atl these and more. By a
farmous maker with 25 amp on/off switch.
Independent 60 minute memory jogger.

A beautiful unit at £2.50.

BELLS & ALARMS

Hooter/Siren 6v - 12v

Loud. med & soft buzzer

Open buzzer ex G.P.O.

12 Gong cast iron cased ALARM BELL 12vdc
6" Gong 12vdc

6 Gang mains

50 THINGS YOU CAN MAKE

Things you can make include Multi range meter, Low
ohms tester, A.C. amps meter, Alarm clock, Soldering
iron minder, Two way telephone, Memory jogger, Live
line tester, Continuity checker, et¢c etc., and you will stil}
have hundreds of parts for future projects. Our 10Kg
parcel contains not less than 1,000 items - panel meters,
timers, thermal trips, relays, switches, motors, driils, taps,
and dies, tools, thermostats, coils, condensers, resistors,
neons, earphone/microphones, nicad charger, power unit,
multi-turn pots and notes on the 50 projects.

YOURS FOR ONLY £11.50 plus £3.00 post.

£3.45
€1.15
£7.50
£5.50
£6.50
£4.50
€115

TELEPHONE & INTERCOM CABLES

15 conductors colour coded 200mt coil £69.00
10 conductors colour coded 200mt coil £39.00
Filex extension lead twin rubber

.5mm ideal grass cutters etc .250mtn coill £25.00
50 meter coil £6.75

MAINS TRANSFORMERS

4 volt £175 24 volt
6 volt €1.15 25 voit
12 volt £1.15 35 volt
12 voit €155 38 volt
12 voit €1.75 26 volt
15 volt £3.45 50 volt
15 volt £4.60 25.0.25 % amp
18 volt £1.95 12012 2 amp
20 volt £2.30 116v 100w auto
24 volt £3.45 115v 250w auto

J.BULL (Electrical) Ltd.

{Dept RE), 34 - 36 AMERICA LANE, -
30 YEARS

MAIL ORDER TERMS: Cash, P.0. or cheque with order. Orders under
£12 add 60p service charge. Monthly account orders accepted from
schools and public companies. Access & B/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.

4 amp
1 amp
% amp
% amp
1 amp
2 amp
4 amp
1amp
1amp
2 amp

4 amp
1 amp
2 amp
2% amp
10 amp
2 amp

HAYWARDS HEATH, SUSSEX RH16 30U

STORE CLOSING SALE

All stocks must go from one of our big warehouses, 10,000,000
1tems, everything from AERIALS to ZENER will be clearec at
fantastically tow prices - if you are a manufacturer you can save
yourself a fortune - send for our Sale List, not for small buyers as
minimum order £100.

EXTRACTOR FANS — MAINS OPERATED

Wcods extractor.
- £6.75, Post £1.25
6" £6.95, Post £1.25.
5" Planna:r exiractor
£6.50. Post £1.25.
4"x 4" Mutfin 115v
£4.50. Post 75p.
4"x 4" Mutfin 230v
£575 Post 75p
All the above ex-computer,
those below are unused.
4" x 4" £8.560 Post 75p
9 American made
€11 50 post £2.00.
Tangential Blower 10x3
air outlet, dual speed
£4.60. Post £1.50.

LIGHTING & POWER CABLES

Made by Volex to BRITISH STANDARD
SPECIFICATIONS

P.V C. sheathed outer-copper ciad conductors
1.5mm flat twin 100 metres £4.50
1 5mm flat 3 core 8E metres  £11.00

6mm flat 3 core metres  £54.00
16mm flat twin BE  metres £116.00

MINIATURE WAFER SWITCHES
2 pole, 2 way - 4 pole, 2 way — 3 pole, 3 way
4 pole, 3 way — 2 pole, 4 way — 3 pole, 4 way
2 pole, 6 way — 1 pole, 12 way.
All at 25p each or 10 for £2.00

OTHER TYPES IN STOCK - PLEASE ENQUIRE

BLEEP TONE These work oft 12v and have an unusual and
pleasant hieep 69p each.

CONNECTING WIRE PACK 96 iengths of connecting

wire, each 1 metre long and differently colour coded, a must for
those difficuit interconnecting jobs. 85p the lot.

RED LEDS 10 tor 69p. 100 for £5.76. 1000 for £52.

IN LINE SIMMERSTAT ideal heat controlier for soldering

1ron and many other hand-held appliances £2.30. 10 for £17.25.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automaticatly correcting for the lengthen-
ing or shartening day. An expensive time
switch but you can have 1t for only £2.95.
These are without cese but we can supply
a plastic case - £1.75 or metal case - £2.95.
Also available is adaptor kit to convert
this into a normal 24 hr. time switch
but with the added advantage of up to
12 on/offs per 24 hrs. This makes an

ideal controlter for the immersion heater,

Price of adaptor kit is £2.30.

IONISER KIT

Refresh your home, office, shop, work room, etc. with a
negative |ON generator. Makes you feel better and work
harder — a complete mains operated kit, case included.

£11.95 plus £2.00 post.

OTHER POPULAR PROJECTS

Short Wave Set — covers all the short wave bands using
plug-in coils. Kit complete . .

R C Bridge Kit

3 Channel Sound to L»gbt = w'th iul)y prepared me(al case.
Ditto — made up

Big Ear, listen through walls i

Robot controller — receiver/transmitter

Ignition kit — helps starting, saves petrol, improves
performance .

Silent sentinel Ultra Somc Transmmer and receiver
Car Light 'left on’ alarm B
Secret switch — fools friends and enemies al»ke

3 — 30v Variable Power Supply

2 Short & Medium wave Crystal Radio

3v 10 16v Mains Power Supply Kit

Light Chaser . — three modes
Mullard Unilex H|F| stereo amplifier with speakers
Radio stethoscope — fault finding aid

Mug stop — emits piercing squark

Morse Trainer — complete with key

Drili control kit .

Drifl control kit — made up

Interrupted beam kit

Transmitter surveillance kit

Radio Mike .
FM receiver kit — for survelllance or normal FM
Seat Belt reminder

Car Starter Charger Kit

Soil heater for plants and seeds

Insulation Tester — electronic megger

Battery shaver or ftuarescent from 12v

Matchbox Radio — receives Medium Wave

Mixer Pre-amp — disco special with case

Aerial Rotator — mains operated .

Aerial direction indicator .

40 watt amp — hifi 20hz — 20kHz 5
Microvolt multiplier — measure very low currents wnth
ordinary multitester . A8 .
Pure Sine Wave Generator .

Linear Power output meter .

115 Watt Amplifier 5SHz 25kHz

Power supply for 115 watt amps

Stereo Bass Booster, most items

£14.50
£9.95
£14.95
£25.00
£9.50
£9.50

£13.95
£9.50
£3.50
£1.95
£13.80
£3.99
£1.95
£17.50
£16.75
£4.80
£2.50
£2.99
£3.95
£6.95
£2.50
£2.30
£6.90
£3.650
£3.00
£15.50
£16.50
£795
£6.90
£2.95
£16.00
£29.50
£5.50
£9.50

£3.95
£6.76
£11.50
£13.50
£8.50
£8.95
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ONE
WEEK’S
WORK

(APPROXIMATELY!)

Although R&EW has published two frequency meter
projects (Nov 81 & June 83) which measured up to 600MHz,
readers still contact us requesting another design. We asked
Stephen if he could produce something new, and after a
groan he picked up his soldering iron and produced this little

beauty.

VHF/U

by S IBBS G4LBW

When talking to local amateurs | have
found a need for a frequency meter to
measure signals primarily in the 2m and
70cms bands. Not everybody wants to be
able to measure HF signals apparently!

The design offered here is a liquid
crystal display (LCD) meter and is a
development from the June 83 design.
The preamp/prescaler is new, using the
very versatile SP 8680 from Plessey and
all components, apart from the switch,
are mounted on one double-sided PCB.
This includes the display and obviates
the need for a lot of the interwiring that
would otherwise be necessary. Con-
struction is not difficult provided care is
taken and the finished resuit should be
impressive.

How It works (refer to fig 1)

The ICM 7226A from Intersil is a 0-10
MHz frequency counterthatis capable of
directly driving an 8 digit multiplexed
LED display (see R & EW, June 83 for the
Data Brief on this device). Multiplexing
means that all the displays receive the
same information at the same time
(along the segment lines) but only one
display is switched on at any time by the
data lines.

The speed of switching between the
digits is too fast for the human eye to
detect and what we see is a stable 8-digit
display. The technique enables muiti-
digit displays to be used with far fewer
interconnecting leads (in this example it
would be 16 rather than 65). However, for
portable use, LED displays consume too
much current, particularly if UHF
preamps and prescalers are being used,
(because these devices draw a /ot of
current!).

Fortunately the 7226 also produced a
binary-coded decimal (BCD) multi-
plexed output, which is the dispiay
information coded into a BCD format.
This can be decoded by another Intersil
device, the ICM 7231A, to drive a
triplexed liquid crystal display (LCD).
Note this is different from a normal static
LCD in that, again, fewer connections
areneeded, and thereisn’ta‘backplane’.
Instead, the display is controlled by
three ‘common’ lines. However, the 7231
requires a 3-bit code for digit control
purposes, sothe eightdatalines from the
7226 are decoded by the 4532 to give the
necessary 3-bit binary code. The final
requirement of the 7231 is a low-going
pulseonpin 1tolatch the data, and thisis

provided by the E pin 15 of the 4532, which
needs to be inverted, a job performed by
TR1 and its associated components.

Master clock timing

The master clock timing for the meter
is provided by the 10 MHz crystal
oscillator circuit connected to pins 35
and 36 of the 7226, and the accuracy of the
meter is primarily dependant on the
tolerance of the crystal. The output from
the 7231 controls the display and a
decimal point can be activated by
connecting pin 31 (7231) to one of the
eight data lines.

The chevron beneath each digit can be
turned on by connecting pin 30 to one of
the data lines. Resistors R6 and R7 hold
these two pins normally low, otherwise if
left floating, all the decimal points and
chevrons would tend to switch on.

The 7226 has 4 gate times ranging from
.01secs to 10 secs, the latter giving the
full 8-digit resolution. For portable use it
was teft that the 0.1 and the 1.0 seconds
gates were the two mostuseful, obtained
by connecting D, or D; to the range Input
pin 4. As all the ICs run at 5V, the easiest
form of regulation was employed, a 7805,
with C4 and C5 to aid stability.

3 Bit Control
Lines

Decoder

24
Segment
Lines

8 Digit
LCD
Driver

[

8 Data Lines

8 Digit Display

N/

Gate Select

s

N
8 Digit
Lines
+ 100
Proamp &
Prascaler
0~10MHz
Counter
Powar
] Supply
-
; —

Fig 1 Block diagram for LCD frequency meter
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FREQUENCY METER
Preamp/prescaler

The preamp/prescaler departs from
the June '83 design by using the SP8680,
which not only divides by 10 up to a
minimum of 575 MHz, butalsogivesaTTL
output as well as the usual ECL output.
This means that the cheaper 74LS196 TTL
+10IC can be used to further divide the
incoming signal and bring it into the
0.10MHz range of the 7226. The preampli-
fier is again the SL565C, because it is so
easy to use. The prototype measured
14mV sensitivity at 10 MHz (I didn't
measure below 10 MHz), 7mV at 144 MHz
and 440 MHz - a huge range and very

d.p.
D4 or DS

sensitive!
+5V
[T1T11 A
24586 7 1 13 14 -
I 1ca o N ics
mput (o} 7—wvv—||—{ I
f <7 SL565C c10 45  SP86BO 4 8 1c6 2}
7415196 Pin 40
M 7226
2 S p—— E 5
1 8
| ’
3 1213 3 4 7 101
- moi L_. Ll_,_u
T
ov
mn
Fig 2 Preamp/prescaler
+ 9V 1c7 +5v
CA_I _],.lcs
ov . . ov
Fig 3 Regulated 5V supply
ns%
26 34 o:gl_— 08 5 o 20
D, 23 3 7 38
Dg 24 . 39
Dg 26 4 IC2
D427 13 4532
R1 03:3 12 1 8 Digit
Range o AAA—21 1c1 D, 29| 11 Wa 1c3 LED Dispiay
D1or D2 1CM7226 39 10 15) 109F 711
TR1 IC™M 7231A
R3
___'cz 35 c3
T
1 A R2 A

R7 R6

ov

o

Fig 4 CEight digit LCD display coding and driving circuit
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Construction should not be any problem ~ provided a terminal before proceeding with the rest
A double sided PCB has been poker is not pressed into action as the of the construction.

designed and the track and top sides are  soldering iron. Neither will the chain- Note the common lead is soldered on

given in Figure 2. wrench be required! Insert the regulator both sides. The regulator should be

The LCDdrivermountsunderneaththe and associated components, first, and bolted down to the PCB.
display, but if care is taken, construction check that +5V is appearing at the OUT

_

4OL

€3

Uuo0uuuououaguougyg - --*--—*

e o @VHcy
L ol

The component layout

j

5

Frequency meter

Foil pattern — upper side (actual size)
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N
[ ATTENTION 10 METRE OPE RATORS!
[}
NEW — especially for the 10 Metre users who have converted CB rigs
The AKD 10 Metre Linear Amplifier
% 25 Watts FM out for 4 Watts in
% 50 Watts PEP on SSB
% About 10 Watts out for 2 Watt in (13.8V)
% Automatic RF sensing
% Fully protected output
% Relay switching employed
% Requires nominal 12 volts @ 5 amps (15 volts
maximum)
% In-line fused
% 2 year guarantee (including output device)
% British made £25.50
Incl VAT, p&p
10 Metre RF Switched, In-Line Pre-Amp.
R ™
% 3SK45 Dual Gate Fet, 15 dB gain
% Fail safe, will handie 10 watts through power
% 2 year guarantee £14.50
288,08 ¢ Incl VAT, p&p
Also available, the AKD range of RF INTERFERENCE FILTERS — high
performance, sleek appearence.
Used by British Telecom, Granada, ITT, Thorn-EMI and other prominent
companies.
A WAVEMETER FOR VHF/UHF
The AKD WA1 Absorption Wave-
meter covers 120-450 MHz in two
ranges. It is extemely sensitive and
comes complete with a small aerial.
Itrequiresa PP3 battery.
£24.95 inclusive
ofpostage & VAT|
Direct from the Manufacture — or from your local Amateur Radio dealer.
Trade enquiries welcome
* AKD * ARMSTRONG KIRKWOOD DEVELOPMENTS
62 Marcourt Road, Stokenchurch, High Wycombe, Bucks, HP14 3QU
\ Tel. 024-026-2360 J
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FREQUENCY METER

Mount the rest of the components, top side should be soldered on both Connect the LUCID edge-strips to the
noting that several solder connections sides, and soldercon pins can be used, if display, inserting it at an angle first, then
have to be made on the top side, as well  readers are unhappy about soldering in  pushing the strips on very gently so as
as through board links, marked by the 7226 direct. However the 7231 has not to damage the glass. Holding the
asterisks. Any component pinorterminal  very little room under the display and display to the light, the decimal points
pin that has a track running to it on the socket pins may not be possible.

e
<

U{.ﬂ l.ll’%ﬂllﬂl.

n\n\qn-

Fraquency mator

Foil pattern — lower side

<&
b
Y
b B
D,
Dy ¢
[
D! §
£
- v +Ve to PCB o™ Pin 28 (IC1)
a ] +Ve from o~ R1(Range)
Dy battery
D o o
f:_')).ﬁ ink o/,pinzs(lcﬂ
3’ ‘ 5 o> pinZ7lcH
g \ 5 o " R7idp)
o °/>pin26(IC1)
o o
The component overlay Switch wiring — back view
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and chevrons should be at the bottom.
Clip off all the bottom row of pins except
for 4 at each end. Insert soldercon strips
to mount the display and solder on both
sides where necessary, taking care that
solder doesn’t ‘creep’ up the inside of
the pins. The display can now be
mounted. This should be folded over the
7226 before being soldered in, otherwise
it might foul the underneath of the top
panel.

Wire up the switch temporarily accor-
ding to Figure 3 and after checking
thoroughly, the unit can be switched on,
with VR1 and TC1 set to mid point. The
display should either registerall zeros or
a randomly changing set of figures
(caused by the prescaler circuitary seif
oscillating or picking up random RF
signals). Adjust VR1 to give a well-
contrasted display with no ghosting.
Press the PTT on a nearby transmitter
and the display should give a stable
display, reacting rapidly on the 0.1sec
gate, or more slowly but with greater
resolution on the 1.0sec gate. Adjust the
trimmer to give the correctreading and if
all is well the unit can be mountéd in the
case.

The prototype used on RS 6-digit bezel
(587-456) being the right size for this
display and this requires a cut out panel
85mm x 23mm. The specified case is a

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

The Frequency meter showing the switch position

very handy size, but the side lips have to
be filed down to get the bezel seated
properly. Measure carefully to ensure
the bezel, if used, will be above the
display when the latter is mounted,
(using spacers and sticky pads in the
prototype) to position it properly
beneath the bezel.

Aslotwas cutoutfor the switch, (ascan
be seenin the photograph) which shoutd
be glued into place and then wired up
permanently. The BNC socket was
mounted in the lower half of the case at
the front taking care not to foul the
display connections. Miniature coax
links it to the PCB with the earth
solderedto the brass mounting nut of the
socket. Position all leads carefully and
then the case can be finally screwed
together.

Conclusion

Finally the 7226 has many facilities
such as Reset, Hold, Ext, Osc, In, etc and
the data sheet shows how these can be
utilised. Only two of the gate times were
used, and if readers so wish, connecting
D, (pin 30) to pin 21 via R1 will give a
.O1sec gate,and D, a 10sec gate, and full 8
digit resolution, but waiting 10secs
before obtaining areading is averylong
time and won't do the battery much good.

The actual meter and display consume

ETER &% e e and

very littie current, unlike the prescaler
and preamp so keep the battery in good
condition, and only turn the meter on
when it is needed! If the gate times are
changed, don't forget to change the
decimal point switching (D; to R,for
01sec gate, D6 for 10sec gate).

Anyother TTLsignal can befedinto pin
40 of the 7226, rather than the output from
the 74LS196, and the June '83 design
gives one example of the logic gate
switching to accomplish this. BEWARE
any signal above 5V fed into the 7226 may
cause it to go into a self destructive
latch-up ~ and it is expensive!

The self oscillation of the prescaler
circuitry is perfectly normal and nothing
toworry about. However if areading of ali
zerosis preferred, the inputsto the three
ICs can be clamped with resistors to
earth — try I1C15, but this will reduce the
sensitivity of the meter.

PARTS LIST
R1,3,4,6,7 10k
R2 10M
R5 47k
R9, 10 51Q
R8 1k
VR1100R 7mm min preset (AMBIT)
C1,3 100pF
C2 39pF
C4 22u tantalum
C5 2.2u tantalum
TC1  5-65pftrimmer (RS125-660)

C6,7,8,9 1000pf ceramic
C10 .01u ceramic
IC1 ICM7226 A *
iC2 4532
IC3 ICM7231A *
IC4 SL565C *
IC5 5P 8680 *
IC6 74L.S 196
IC7 7805
TR1 BC109
X1 10MHz crystal

109F711 Display, Lucid (AMBIT) +
2 holders.

Soldercon pins

BNC Socket, single-nut fixing.
Switch, 4 pole 3-way slide
(MAPLIN)

Small length miniature RF coax.
Bezel (if used) (RS587-456).
Case HP-BAT-9V (91x146x33.5)
OK Machine Toots Eastleigh.

Unless otherwise sepcified,
Ambit can supply other items.
* Items asterisked can be

obtained from Quarndon Elect,
Derby. R S Components can be
ordered via your local dealer.

MAY 1984



WOULD YOU HAVE MADE A FIGHTER PILOT?
NOW YOU CAN FIND OUT WITH THE NEW

REACTION TESTER
A FREE PROJECT FROM GSC

Split second timing is essential for this, the latest and fastest game from GSC.
Find out how long you could have stayed "‘upstairs’’ before you ‘‘bought it”". Press
start switch, after a random time period, a moving light appears. The quicker you .-
press the button, the longer you ‘‘stay alive’’. You can’t fool this game though — a
“‘cheat’’ light will tell everyone that you guessed when the lights would come on.
Speed and concentration are the names of this game — build our kit and ’beat the
bullet’”. . /

HOW DO YOU MAKE IT?

Our FREE project sheet gives you a large, clear diagram of the components
layed out on an EXP 300 breadboard. Each component is labelled, and the
values are given in a component listing. Even the ‘row and column’ lettering of
our EXP 300 is shown to make the location of the correct holes, in which to
push the components, easy to find. There's no soldering involved; it couldn’t
be easier! As an extra bonus, there’s a full circuit description, and the details of
a regulated power supply on the other side of the sheet.

“Clip the coupon’’ and get your FREE project sheet with each EXP 300 bought.
AND a free catalogue! Just ask about our other free projects too.

{{¢v

EXPERIMENTOR BREADBOARDS
The largest range of breadboards from GSC. Each hole is identified
by a letter/number system. EACH NICKEL SILVER CONTACT
CARRIES A LIFE TIME GUARANTEE. Any Experimentor breadboard
can be ‘snap-locked’ with others to build a breadboard of any size.

1. EXP 325 £2.00 The ideal breadboard for 1 chip
circuits. Accepts 8, 14, 16 and up to 22 pin ICs. Has 130
contact points including two 10 point bus-bars.

2. EXP 350 £3.45 Specially designed for working with up
to 40 pin ICs perfect for 3 & 14 pin ICs. Has 270 contact
points including two 20 point bus-bars.

3. EXP 300 £6.00 The most widely bought breadboard in
the UK. With 550 contact points, two 40 point bus-bars,
the EXP 300 will accept any size 1C and up to 6 x 14 pin
DIPS. Use this breadboard with Adventures in
Microelectronics.

4. EXP 600 £7.25 Most MICROPROCESSOR projects in

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost
Two easily assembted kits.

7. PROTO-BOARD 6 KIT £11.00 630 contacts, four 5-
way binding posts accepts up to six 14-pin Dips.

8. PROTO-BOARD 100
KIT Complete with 760
contacts accepts up to ten
14-pin Dips, with two
binding posts and sturdy
base. Large capacity with
kit economy.

g\oagazines and educational books are built on the EXP

5. EXP 650 £4.25 Has 6" centre spacing so is perfect for
MICROPROCESSOR applications.

6. EXP 4B £2.50 Four more bus-bars in "snap-on” unit.

For further details of our FULL

**Clip the coupon’’ and get your FREE project sheet
with each EXP 300 bought. AND a free catalogue!
Just ask about our other free projects too.

PROTO‘BOARD RANGE p|ease G.S.C.( K)VL/i\r?itedDeptasJBUnit1,ShireHiHIndustrialEstate.SaffronWalden.EssexCB113AQPriceincIudeP:l
’ P and 15%
send for our free catalogue. "
1 Qry] 2 Qry| 3 Qry] a Qry| 5 Qry| 6 Qry] 7 Qry] g |qmY
GLOBAL SPECIALTIES CORPORATION £3.45 £5.23 £8.63 £10.29 £6.33 £4.03 £14.95| ~ |£20.07
Name Address

il

I enclose Cheque/P.O. for £

or debit my Barclaycard/Access/

American Express card no expirydate_____
G.S.C. (UK) Ltd. Dept 35J8 FOR IMMEDIATE ACTION - The G.S.C. 24 hour, 5 day a week service For FREE
Unit 1, Shire Hill Industrial Estate, Telephone (0799) 21682 and give us your Barclaycard, Access, American catalogue
Saffron Walden, Essex CB11 3AQ Express number and your order will be in the post immediately tick box
Telephone: Saffron Walden (0799) 21682 || SR I I | SO " W W e J
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South Midlands ¢

*FREE FINANCE @ 2 YEAR GUARANT
Branches at SOUTHAMPTON, LEEDS, CHESTERF

FACILITIES + UNEQUALLED PERFORMANCE BY YAESU

i )
(FT203R YAESU'S NEW COMPACT 2M HANDIE ’ \« Multimodes for 6m, 2m & 70cm
¥ 7 =S e AR

The ultra compactness of the FT203R is due mainly to
Yaesu's chip component circuit board assembly, the chip
components being installed automatically by robots. The
203's features include thumbwheel frequency selection,
built in S/PO meter, 2.5W RF O/P at 10.8V, (3.5W O/P with
FNB4). Vox activated switching is possible when used in
conjunction with YH-2. Accessories supplied include FNB3,
FTE-2 tone unit. CSC6 case and YHA-14A antenna.

FT690R Multimode Transceiver6m ... £249.00 inc

FT203R 2.5Wtransceiver.................c........ £169.00 inc | FT290R Multimode Transceiver 2m...... ...£269.00 inc
FBAS Case for 6AA cells .. £6.50 inc [ FT790R Multimode Transceiver 70cm...... ...£249.00 inc
FNB4 12V Nicad pack.......... £36.40 inc | SMC 2.2C 2.2Ah Nicads ‘'C’size, perset... .£21.60inc
CSC7 Soft case (when FNB4is used)........ £6.50 inc | SMC 8C 220mA Charger (13A Style) ...... ...£8.80inc
YH-2 Headset/Mic ... £13.80 inc | MMB11 Mobilemount............... £26.85inc
MH-12A2b Speaker Mic........... .£16.85 inc | CSC1A Carrying case ..... £4.20inc
£49.00 inc

SMC8.9AA Charger (13A style) ...£8.05 inc | FL60106M10w Amplifier.

FV707DM Digitai VFO

: NC7 Base charger............ccccocooovenn...
::iggg::z NC8 Base quick charger & psu..
: - A PA3DC Adaptor and charger

MMB21 Mobile Mounting bracket ............... £7.65 inc 4 FL20102M 10w Amplifier ... £63.25
. . |
# THE BUY OF THE YEAR ¢ FM Transceivers FT708R
FT707 8 BAND HF TRANSCEIVER
B R it AN
£499.00 FT730R
now Ol'l|y FT203R New 2m Handy .......ccc.ccoooevieoiieiie e :;ggg !nc
= FT230R2m T i 25w ... .00 inc
£425 INC | r1730r 700m Transcenver 10m £229.00 inc
FT208R 2m Handheld 2.5w...... £199.00 inc
FT708R 70cm Handheld 1w............ccccoovee... £179.00 inc
SMCB8.9AA Compact charger (13A Style).. £8.05 inc
FP707  Matching AC PSU et
.................................................. £15.35inc

Looking for a Satellite Transceiver System?

Those clever men at Yaesu have
interested in the RS satellite with

put together your total satellite transceiver requirements in one package. If you are
2M to 10M transponders, the answer is FT726R + HF module and satetlite unit, or if you
want to use Oscar 10 with 70cms to 2M transponder, the answer is FT726R + 70cms module and satellite unit. You can
even use the FT726R with the mode L transponder on Oscar 10. However in this case the FT726R does require a little help
from Microwave Modules and their MMX1268/144. For mode L the answer is FT726R + 70cms module, satellite unit and
MMX1268/144 on all the above combinations, full duplex is possible when the satellite unit is fitted to the FT726R. So look
no further, Yaesu have the answer, the FT726R!

Biggest branch agent and dealer network.
Securicor ‘B’ Service contract at

Biggest stockists of amateur equipment.
Same day despatch whenever possible.

FT726R (2) Transceiverc/w2M .........c...cco......... £739.00 inc
FT726R Transceiver Main frame . .£589.00inc
21/24/28 HF Module..................... .£200.00 inc
50/726 6M Module ... .£185.00inc
144/726 2M Module ..o £155.00inc
430/726 70cms module..... ....£250.00 inc
SAT726 Full duplex module... ....£95.00inc
XF455MC 600 Hz CWHilter ......c.occoeeiiiecee . £39.85inc
l MMX1268/144 Satellite transmit transverter.......... £149.00 incJ
(- SMC SERVICE FREE FINANCE GUARANTEE 1
Free Securicor delivery on major equipment. *On many regular priced items SMC offers. Importer warranty on Yaesu Musen products.
Access or Barclaycard over the phone. Free Fi on invoice bal over £120). Ably staffed and equipped Service Department.

20% down and the balance over 6 months or
50% down and the balance over a year.

You pay no more than the cash pricel!
Details of eligible items available on request

Daily contact with the Yaesu Musen factory.

Tens of thousands of spares and test equipment.
Twenty-five years of professional experi

* 2 year warranty on regular priced Yaesu products.

Neath John GWA4FO1 (0639) 52374 Day

(0639) 2942 Eve

SMC STOCK CARRYING AGENTS WITH DEMONSTRATION FACILITIES

John
Mervyn

Bangor
Tandragee

G13 KDR
G13 Wwy

(0247) 55162
(0762) 840656

—e

G4BJY  {03843) 72632

Stourbridge Andrew

\=
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EE — MAIN DISTRIBUTOR FACTORY BACKED YAESU
|ELD. BUCKLEY, STOKE, GRIMSBY, JERSEY, EDINBURGH A4

TIRED OF THE QRM AND LACK OPERATING SPACE ON 2M?)

Then QSY to 70cm and begin to enjoy your hobby again after all 70cm is 10mHz wide in most of the UK, that’s plenty of room fo\
all to enjoy their favourite mode.

in order to help promote further activity on 70cm we have been able to reduce prices of many of Yaesu's UHF transceivers. This
has been possible due to SMC's bulk purchasing from Yaesu together with reduced production costs at the factory due to
increasing demand on the Japanese home market since the introduction of UHF repeaters in Japan.

Check out the prices of Yaesu's UHF Transceivers against other manufacturers models and you will probably agree Yaesu
leads the way to 70cm.

Just consider with lower equipment costs than equivalent 2M transceivers, a larger number of UHF repeaters in the UK per
amateur population than anywhere else worldwide and remember 70cm antennas because of their smaller size and similarity to
A TV antennas make them far more environmentally acceptable than 2M long Yagis.

v ‘Need we say more except see you on 70cmsti!

AUTHORISED

FT708R FT790R
| Now only 3> . : = Now only
| c179inc SR R B £249 inc
shown with FL7010
optional amptifier £229 inc
70cm ANTENNAS COAXIAL FEEDERS

D8/70 8 over 8 Yagi ... £25.87 Don’t throw away those valuable watts by using a poor quality
PBM18/70 18 ele Parabeam £32.20 feeder. Remember approximately 20M of UR67 will have an
PBM24/70 24 ele Parabeam ... £44.55 approximate attenuator of 3dB at 432ZMHz. This means if you
LW24/70 24 ele Yagi......... ... £27.02 invest around £250 for a 100W PA you will only end up with about
MBM28/70 28 ele Multibeam . £21.27 50W at the antenna.
MDB48/70 48 ele Multibeam .. £35.65
MBM88/70 88 ele Multibeam £48.87 UR67 att 3.9dB per 25M approx........ 20.69 p/m
8XY/70 8 ele crossed Yagi £42.55 Pope H100 att 2.25dB per 25M approx...... £0.79 p/m
12XY/70 12 ele crossed Yagi . £52.90 *Eupen 5121 att 1.4dB per 25M approx........ £2.93 p/m NEW
SMCGP432X 3x% wave colinear....... £32.20 *Andrews LDF2.50 att1.9dB per25M approx........ £3.00 p/m

SMCGP714 14 step coaxial colinear 10DB1.. £78.60 NEW *Andrews LDF4.50 att 1.3dB per25M approx........ £3.58 p/m
SMC70N2V  2/70cm Colinear £32.20

*Helical Foam-Dielectric cables
Carriage on antennas.........ccccevveeniineeen, £2.65 Carriage on cables£2.40 upto 20Mover20M ... £3.20 #

YAESU,S LlNE UP FOR ,84 Frequency range 160-10m Tx general coverage Rx. 10Hz

VFO steps and 500kHz band steps.

THE n757 SYSTEM Modes. USB, LSB. CW, AM. FM all as standard

Power output 100W SSB, CW, AM. FM 25W carrier AM,
3rd order products — 40dB at 100W on 14MHz.
Dynamic range better than 100dB CW(N) at 14MHz.
Frequency stability better than = 10ppm after warm up.
Dual VFO's and 8 memories with VFO/memory transfer
feature allowing more flexible split frequency
operation.
Programmable memory scanning with scanstop
threshold adjustable with the RF Gain control.
All accessories installed including AM. FM, Marker,
Speech processor. shift filters. 600Hz CW filter and
keyer
New heatsink design and ducted cooling system allow
100W o/p at 100% transmitter duty cycle °.
Selectable semi break-in or full break-in and built in
inambic keyer with dot-dash memory.
Three microprocessors control most of the switching

FT757GX All Modes and Filters Fitted................. £685.00 inc and adjusting functions normally done by hand and
FP757GX Switched Mode PSU 50% Duty ... £149.00 inc  g2uore) CAT inerface unit allow further operating

ftexibility with an external computer.

FP757HD Heavy Duty PSU 100% Duty...................£162.50 inc
- N ©100% dut (] ly with the FP757HD.
|[FC757AT Automatic AntennaTuner................... £231.50 inc Hyeyele omyi e )
{ SOUTHAMPTON GRIMSBY STOKE LEEDS CHESTERFIELD BUCKLEY JERSEY EDINBURGH N
SMC Ltd SMC (Humberside) SMC (Stoke) SMC (Leeds} SMC {Jack Tweedy) Ltd SMC (T.M.P) SMC {Jersey) SMC {Scotscomm}
36/38 Rumbridge Street 247A Freeman St 76 High Street 257 Otley Road 102 High Street Unit 27 Pinfold Workshops 1 Balmont Gardens 23 Morton Street
Totton, Grimsby, Tolke Pits, Leeds 186, NKew Whittington, Pinfold Lane, Buckley. St Helier, EH13 2HN.
Southampton. Lincolnshire. Stoke. Yorkshire. Chesterfield. Buckley Jersey. 031-457 2430
Southampton Grimsby Kidsgrove Leeds Chesterfield {0244) 549563 Jersey 10-5.00 Tue-Fri
(0703) 867333 {0742) 59388 {07816) 72644 {0532) 782326 (0246) 453340 9.30-5.00 {Lunch 11.45) {0534} 77067 {9-4 Sat)
\9-5 30 Mon-Sat 9.30-5.30 Mon-Sat 9-8,30 Tue-Sat 9-5.30 Mon-Sat 9-5.30 Tue-Sat Tue-Sat 9.6pm Mon-Sat )
(Head office S.M. HOUSE, RUMBRIDGE STREET, TOTTON, SOUTHAMPTON S04 4DP, ENGLAND )
Mail orders Tel: Totton (0703) 867333, Telex: 47735 1 SMCOMM G, Telegrams: ‘““Aerial”’ Southampton
Service & Spares See preceeding page for telephone numbers of Agents and above for Branches. _J
—/
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UPDATE ON THE
SPECTRUM ANALYSER

by Ernie Sumption G3DQL

The November/December 83 issues of
R & EW described the construction of a
spectrum analyser and attracted a vigor-
ous response from our readers. Some of
the components required were difficult
to obtain in the UK and we now give an
update on this project which is modified
to use British-supplied alternatives.

This short article is the result of much
experimentation with substitute compo-
nents to replace the more hard-to-get
American types.

Preamp & logamp 1 & 2

Starting with the pre-amp and log
amplifier, | built both circuits on one
double-sided board measuring 11vsin x
1%in cross screen of PC board being
fitted 2%sin from one end for the pre-amp.

Below (ieft) Top view of the preamp and log
amp
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Above (right)
preamp and log amp

Underview of the
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The circuit was drawn on the board using
a lay-out identical to the theoretical
diagram, and proved perfectly stable.

The only components difficult to
obtain are the transistors for the pre-amp
and the inductors. The FT37-43 ferrites
can be replaced by Fairite 26-43006301
from Ambit. They are rather large but
work well with the same number of turns
as shown on the circuit diagram. The
2N5179 can be obtained from Greatech
Ltd. They also supply the MRF 901 for the
VCO.

The L43-12 inductors are ordinary RF
transformers so any type can be used. |
had some '%in square cans with %sin
formers which worked well. A good
source for cores would be from the IF
strip of a scrap TV. The constructor new
totransformerwinding should make sure
that the windings are connected in the
correct sense, butitis asimple matter to
reverse the wires if no signal comes out.
Three or four turns should tune correctly
and is quite easy to do with the help of a
Grid-dip meter. Nail varnish can be used
to keep the turns in place. 3SK51
transistors from Ambit work as well if not
better than the 40673 type in the log amp.
If you have difficulty in obtaining
silvered mica capacitors, polystyrene
ones work just as well.

Lowpass filter, mixer, VCO 34

The lowpass filter, mixer and VCO
were made on a single board using a
piece of double-sided PC board 5Viin x
2%in. A piece of PC board was fixed
along the board on the long side 1in from
the edge to contain the lowpass filter and
mixer. The VCO was the main problem.
Draw the circuit on the top side of the
board soldering the components directly
to the copper strips. The varactors
should be wired across the ends of the
inductor and the coupling capacitors
(220pf polystyrene are alright here) and
should be kept as close as possible to the
inductor, the other end being wired
directly onto the MRF 901. The rest of the
circuit is not so important regarding lay-
out.

If you have difficulty in obtaining the
MV 109, the KV1310 from Ambit works
satisfactorily. Use two, wiring the centre
pin to the inductor and either, but not
both ends, to earth. The inductor should
be changed to three'zin turns, winding
length %sin. The 100K resistor should be
reduced to 33K. The coupling coil needs
to be very close to obtain the correct DC
voitage at the VCO amp. Also, set the
tuning voltage to 2 voits when tuning the
VCO to 90MHz.

xs x>

. filter,

Bottom of the lowpass mixer, VCO
Sweep circuit

The sweep circuit can be built on
single board the lay-out not being
important. You can use a BC 157 in place
of the 2N2907, and also an LM 324 from
Ambit in place of the TL084C. However
both the TL084 and the VN10KM can be
obtained from Cricklewood Electronics.
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SPECTRUM ANALYSER

Other circuits

The power supply should give no
problems. | have used a 4700 Mfd 16 volt
capacitor instead of the 4000 Mfd 35 volt

- Jﬁaﬁﬁ?&*

cancnnm
-

The bandpass filter

without trouble. For the attenuator, the
SLRI lever switches from Ambit mounted
upside down below the PC board fit
neatly and are satisfactory.

The band-pass capacitors for the filter
can be replaced by air-spaced 15pf units
from A J H Electronics, and if these are
used they can be secured to the filter
case by small squares of PC board
soldered at right angles to one side of
the case at a height which will place the
tuning slots flush with the case top. Sawa
slot across the middle of both sides of
the squares to insulate the stators.

Screening

A good method of screening the circuit
boardsistousethintinplate boxes which
117is better and cheaper than PC board.
A goodsource forsuitabletin-plate is the
trays used for toffee. | got two trays free
from our tocal super-market and you can
not do it cheaper than that. First make a
bottomless four-sided box with flanges
bent out at the bottom to fix to a chassis.
The box should be about zin taller than
the highest component on the board.

Assembly

The board can then be tack soldered
about 3sin up from the bottom of the box
keeping the circuit away from the
chassis. Alid canthenbe made tosuitthe
box with sides ¥in deep. If the sides of
the lid are gently pressed inwards a tight
fit will result, avoiding having to solder
them on and improving access for
adjustment or servicing.

The inter-connecting plugs and sock-
ets can be omitted if the coaxial outer is
pushed back and soldered to the tin

The attenuator from above
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boxes at entry point. Before connecting
the coaxial inner wire, check for short
circuit between inner and outer wires
because it is easy to damage the cable
when soldering to the box.

Testing

One final word — when testing the
finished units, if they are not fixed to a
metal plate, temporarily bond the metal
boxes together otherwise the circuits
may go haywire.

The pass-band of a filter can be
recorded by sweeping the signal gener-
ator manually across the expected band-
width. A piece of the thin plastic used for
drawing PC’s can be cut to the size of the
oscilloscope screen and a line drawn
along the tips to give the pass-band
shape. This is much quicker than the
laborious graph-paper plotting method,
and itis simple to make a carbon copy on
to paper for future reference.

The results obtained by my version
were exactly as the original, and | was
very pleased with this project, partic-
ularly with the lack of noise on the scope
and its use for adjusting filters. The only
disadvantage is the non-linearity of the
trace, but this is not too bad when used
on narrower bandwidths than the full
60MHz span.

If your scope will not give a full width
deflection with the signal from the X
output, the analyser will work with the
scopes timebase and the X output
connected to the external trigger termi-
nal. | shall certainly make a 2N5179 pre-
amp for use with small signals such as
those from receiver mixers and RF
amplifiers.

Log amp transformers

The L43-12 log amp transformers could
be replaced by toroid transformers if
suitable core type formers cannot be
found.

The double sided PC board shown in
Figure 1 should be made first, and four
25cm pieces of stiff copper wire pushed
into the corner holes. Pieces of earth
wire from mains lighting cable are ideal
for this purpose. These wires should
protrude just enough to allow soldering
on both sides. Next a 0.15pf* foil trimmer
is pushed through the two centre holes
and soldered to the two longer copper
strips from underneath. Wind the toroid
as shown in Figure 3. The toroid is now
placed in the position shown in Figure 2
and soldered to the support wires as in
Figure 4. — 15pf foil trimmers can be
obtained from A J H Electronics as can
the glass bead feed through insulators
used (abargain at60p per 100!). The more
commonly available 0.20pf ceramic
would do.

The transformer is now ready to be
tuned to 90MHz with the aid of a grid-dip
meter. Because atoroidis self-shielding,
two or three turns of wire should be
wound round the grid-dip meter coil and
ends soldered across L2 coil to obtain
enough coupling. Tune the transformer
to 90MHz with the trimmer at nearly full
mesh, opening out the winding if
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Fig 3 The toroid coil. Winding data — L1, 6
turns, 28SWG enamalled wire. L2, 2 turns,
28SWG enamalled wire
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Fig 4 Top view of the coil assembly

necessary. This will allow for stray circuit
capacitance when mounted. The
finished transformer should be pushed
into the circuit board to a height which
brings the trimmer just below the lid of
the screening box to allow for final
trimming with the lid in place. The 27pf
across the primary winding is not used

b
RF901 2N5179
@
b
3SK51 BC157
EARTH
S| s2
RETRACE
Aamp. G @ D To ViDEO
VN10AF

Fig 5 Transistor connections

Update on toroids

Since writing this article | have
received a catalogue from Maplin and
find that it lists core formers and cans
which appear to be identical to those
described. The details are:-
Can No. 10 Order No LB36 P
Base Plate Order No. LB44 X

Fig 2 The coil assembly

with the toroid transformer.

Cores Type 4 Order No LB41 U

C M HOWES
Communications

139 HIGHVIEW, VIGO, MEOPHAM
KENT DA13 OUT
Fairseat (0732) 823129

Home construction made easy

Enjoy the satisfaction of building your own equipment with one of our kits. We make
construction a pleasure, the right parts, the right perormance, and very good
instructions. Qur kits are designed to be easy to build, even for those with no previous
experience of this absorbing side of the hobby.

All kits come complete with all board mounted components, a drilled, tinned, PCB that
has the component locations screen printed on it for straightforward assembly (see
exampie below), and full instructions that inciude a parts list and circuit diagram. The
parts listin a HOWES kit details the colour code/marking information for each individual
component.

Choose a worthwhile project from our expanding range:-
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PA Series Linear Ampilifiers

These linear amplifiers have been designed for use with the popular portable and
hand-held 2 meter rigs. There are two versions available at the moment, one or other will
probably suit your radio.

PA2/18 Up to 15W output with a gain of approx 10dB, for hand-helds with up to 1w
output and 1W SSB portables. Kit £18.90, assembied PCB £22.80.

PA2/30 Up to 30W output. gain approx 8dB. This unit has been designed to put out a
‘clean’, narrow signa! on SSB with rigs such as the FT290 and 1C202 We have not gone
all-out for maximum gain. this unit will have plenty of power in hand with these popuiar
rigs, there are too many smail ‘linears’ on the market that try to get too much gain and
power out of a 25W transistor with the resultant nasty effects for other band users. Build
a linear that will put out a signal you wili be proud of. Kit £22.90, assembled PCB
£26.90. Both the above come complete with preformed inductors, so there is no
problem in trying to decypher coil winding instructions! An RF or PTT operated
switching unit for the above is available, type €01 this uses low-cost relays to give
reasonable performance at a sensible price. Kit £8.90, assembled PCB £11.90. Yes,
there is provision for connecting a pre-amp if you wish.

AP3 A Sp: h Pr . Kit £1480. assembied PCB £19.80 This is the
excellent processor described by Dave, G4KQH in the September 83 edition of ‘Ham
Radio Today'. We have sold hundreds and hundreds of these and many customers have
come back to buy a second, third or even fourth unit for use with their other rigs. The
AP3 uses a combination of compression, clipping. and response tailoring to give you a
really ‘punchy’ signal that enables you to make contacts that may not be possible
without it. The unit will run from your rigs’ 12V supply or a 9V battery, it turns itself off
automatically when not in use, so saving batteries. Clipping leve! is selectable in 6dB
steps, no other operational controls to fiddle with, operation is fully automatic, speak as
loudly or quietly as you like, the AP3 will adjust itself. Suitable for high and low
impedance mics.

DcRx OIRECT CONVERSION COMMUNICATONS RECEIVER, Kit £13.95. buift £18.90 DcRx
is a low cost, easy to build amateur band receiver. designed so that a newcomer to the
hobby can build a shortwave receiver with the minimum of trouble. The DcRx is also
proving to be very popular with experienced QRP operators.

Two versions of the DcRx are available at the moment, one covering 10 or 14 MHz, and
one covering 3.5MHz (80M). The kit comes compliete with ready-wound coils and
requires very little alignment. You will be amazed how well a simple receiver can work,
don't be put off by the low price. this set performs well and is capable of world-wide
reception The DcRx runs from a nominal 12V supply and will drive a loudspeaker or
headphones.

Modes: SSB and CW PCB size 77 by 77 by 25mm approx.

XM1 CRYSTAL CONTROLLED FREQUENCY MARKER Kit £1560, assembied £19.60 A
reaily useful piece of test equipment, besides heiping you meet amateur licence
frequency measurement requirements Our kit has a built in voltage stabaliser to
maintain accuracy over a wide voltage range (8 to 24V DC). The XM1 provides marker
outputs at IMHz, 100kHz, 25kHz and 10kHz, these are usable up to 70cm, unlike some
CMOS designs. The XM1 has a pulsed ident facility for distinguishing markers from
off-air signals on crowded bands. This facility is very useful, and much preferable to
tone modulated markers, whose bandwidth becomes larger as frequency increases. If
you are going to invest in a piece of test equipment, it pays to go for a good quality
design. the XM1 provides this.

ST2 CW SIDE-TONE UNIT or PRACTICE OSCILLATOR Kit £6.20. buiit £8.90. The ST2
provides a nice sounding sinewave note, either from your key or from the output of your
TX by RF sensing. This design should not be confused with cheap and nasty squarewave
circuits so common in horrible sounding practice units. We think side-tone, or a practice
oscitlator should sound like a good off-air signal received on a quality set. Output is up
to approx. 1W at 800Hz, a volume control is included.

An SAE will bring you further information on any item.
P&P charge is 60p, please add this to your total order value.
We attempt to keep everything in stock and delivery to within 7 days, but we do
sometimes get caught out. no matter how hard we try!
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British Designed & Manufactured

B.N.O.S.

British Technology & Innovation

ELECTRONICS

Take a look at the world’s most advanced range of
2 metre Linear Amplifiers

Over 40 years of design experience has gone into what is fast becoming
acclaimed as the biggest break-through in linear technology.
Performance and reliability have been designed in, which gives us the
confidence to offer a free 5-year warranty. Why not take a closer look
at our products and see where value for money really counts.

The LPM 144 Range

This sophisticated, but simple to use, range of amplifiers have
performance characteristics and extra features previously not
available in the UK. The pre-amplifier uses the highly regarded
BF981 MOSFET, and an LED bargraph power meter is
provided. to highlight only two of the amazing number ot features.

LINEAR  PREAMP

RELATIVE OUTRUT GOWER

The 1.L144 R

Lincar all mode operation

selectable delay

Continuous rated RF output power (RMS)
RF & HARD switched changeover with

ange

To complement the |.PM range, we have introduced the

L. series linear-only versions for the amateur who may already
be equipped with a good pre-amplifier and power meter. The
excellent linear performance is maintained and both RF Vox
and hard-wired changeover are standard.

S ——

™

Trouble-tree RF switching at low drive levels
144 MHz 100 WATY . P e 144 MHZ 100 WATT
:‘_ = ‘;" LS - ‘:; Straight-through mode when switched oft A icn
okr £ oF s =N Unique over-drive protection circuit
L by WS Mobile mount on all 100 Watt models

1.PM144-1-100  £172.50 1.144-1-100 £143.75
1.PM144-3-100  £172.50 LINEARIBERN WD R LS TEV 1.144-3-100 £143.75
1PM144-10-100 £149.50 LIRERR T OUTPUTPOWER y 1ag 0100 £120.75

PREAMP : 78
1.PM144-25-160 £207.00 RE METER __/ T AN __INPUT POWER 1.144-25-160 £178.25
1.PM144-3-180  £235.75 T PR Y 1.144-3-180 £207.00
[.PM144-10-180 £235.75 (BAND) | 144-10-180  £207.00

‘ , bl L3
BINOS ‘A’ Series Power Supplies
12/6A  £52.90 — - 12/12A  £95.45
® [3-8V_6A continuous output ® | 3-8V 12A continuous output
® 7A maximum output current ® |5A maximum output current
® |OA current meter ® | .arge 20A current meter
® {0A output terminals ® {5A output terminals
® | ED shut down indicator ® | ED shut down indicator
® Fully protected ® Fully protected
12/40A  £276.00
® [3-8V,40A continuous output

12/25A  £138.00 ® 50A maximum output current
® 3-8V, 25A continuous output ® [arge 50A current meter
® 30A maximum output current ® [.arge output meter
® [arge JOA current meter ® [.ED shut down indicator
® 30A output terminals ® [ ED out of regulation indicator
® [ .ED shut down indicator ® Qutput sensing terminals
e Fully protected ® Fully protected

Our Guarantee
prices. to give vou the hest value for your money.

All products that carry our logo are designed and built by our engineers in the
UK and carry a full 12-month guarantee. which includes all parts and labour.

Available direct or from one of our many UK agents

Qur aim is to provide you with high quality products at realistic

We are so confident that our linears are simply the best that we offer to repair your

unit at component cost for up to 5 vears from date of purchase. That means we will

repair. calihrate and return to you free of charge.
All other products sold by us carry our standard 12-month guarantee.

or come and see us at most rallies and exhibitions

BNOS Electronics (Dept RE) Bigods Hall, Great Dunmow, Essex, CM6 3BE

Telephone (0371) 4677 SAE for further details
PLEASE NOTE NEW ADDRESS AND PHONE NUMBER

All prices include VAT. Postage free on all Mainland UK orders, goods normally despatched by return.

s
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REQUIREMENT: AMPLIFICATION

SOLUTION: CRIMSON!

More than ever, engineers, enthusiasts, & professionals require a reliable source of
quality amplification, Crimson continue to meet this demand with a comprehensive
range to suit virtually every application and support this with friendly advice and backup.
Our prices have remained stable for 18 months and with two regional distributors and
our own mail order system, there has never been a better time to choose the best!

Ly o e Pl s
Power amplifiers Bipolar type. Incorporating full
electronic protection, integral heatsink bracket,
high slew/low distortion circuitry (<0.01% THD
typicatl)

TYPE MAXO/P  SUPPLY (DC)  PRICE
CE608 60W/8R +/-35V £21.50
CE1004  100W/4R +/-35V £25.00
CE1008  120W/8R +/-45V £28.00
CE1704  200W/4R +/-45V £35.50
CE1708  180W/8R +/-60V £35.50
CE3004  320W/4R +/-60V £49 50
NEW LOW POWER
CE308 30W/8R +/-25V £15.90

Power amplifiers Mosfet type. |deal for heavy duty
use —i.e.disco’s or driving line transformers, itegral
heatsink bracket, THD <0.02% Typical.

+/-45V
+/-45V

£30.00
£39.00

FE908
FE1704

90W/8R
170W/4R

Pre-amplifiers stereo modules with R.I.A.A. Eq. M.M.
& Line input, needs vol & bal pots & input switching.
Can be used with MC2 module to allow use of low
O/P MC Cartridges.

CP1X Stereo +/-12V/20mA £33.90
MC2 Stereo +/-12V £23.00
CPR2 Stereo +/-12V/20 £47.95
Full details of our complete range including
heatsinks, Toroidal power supplies, active

crossovers etc. Available on SAE.

CRIMSON ELEKTRIK STOKE

PHOENIX WORKS, 500 KING STREET, LONGTON, STOKE ON TRENT STAFFS
PHONE 0782 330520

Still the reference kit amplifier! For less than £250
you can own an Esoteric pre-power combination
with the added pleasure of building it yourself. Write
for our full brochure and review reprints.

CK1010 Stereo Pre-amplifier £92.00
CK1040 Stereo P/A 40+40 WPC £121.00
CK1080 Stereo P/A 80+80 WPC £134.00
CK1100 Stereo P/A 100+100 WPC £151.00
MC2K M/C Kit for CK1010 £25.00
PSK Pre-amp power supply £20.00

PRO-POWER

A new range of 19” rack mounting power amplifiers
are undergoing field trials for launch later this year.
Ptease contact us if you have a particular
requirement for this type of amplifier as the final
design will depend on your needs!

TO ORDER

Send cash with order or quote Access/Mastercharge
card no. All prices include VAT, p&p

DISTRIBUTORS

LONDON: Bradley Marshall Ltd, 325 Edgware Road
NORTH:

Wilmslow Audio, 35/39 Church Street,
Wilmslow

No problem, but as postage varies so much please
write for a proforma invoice
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DATA FILE

Marston takes an in-depth look at a

Ra

particularly versatile CMQOS chip, the 4046B

phase-locked loop

The 4046B is probably one of the most
versatile but least-used of all ICs in the
CMOS range. The device is officially
described as a ‘'micro-power phase-
locked loop’,or CMOSPLL,andassuchit
can be used in typical PLL applications
such as automatic frequency tracking,
frequency multiplication, and frequency
synthesis, etc. The most important
feature of the 4046B, however, is that it
contains a number of exceptionally
useful circuit elements, each of which is
independently accessibleviathe IC pins.

The most important of these
independently-accessible elements is a
pair of phase-comparators and a wide-
range, voltage-controlied oscillator
(VCO).

ThisVCO is probablythe mostversatile
and cost-effective voltage-controlled
oscillator on the market. It produces a
well-shaped symmetrical square-wave
output, has a top-end frequency limit in
excess of 1 MHz, can be voitage-scanned
through a 1,000,000:1 frequency range,
can be gated on and off via an INHIBIT
terminal, and can (when used in conjunc-
tion with one of the 4046B's phase

comparators) produce a two-phase
output.
We'll look at a stack of practical

applications of this VCO later. In the
meantime, let's take a closer look at the
4046B IC.

40468 Basics

Figure 1 shows the internal block
diagram and the pinouts of the 4046B,
which contains two different types of
phase comparator, plus a zener diode
and the VCO.

Phase comparator 1is a simple EX-OR
type; it has a good noise-rejection
performance, but must be driven by
square waves on both pins 3 and 14, and
has only a narrow capture-frequency
range.

Phase comparator 2 is an edge-
triggered logic/bistable type with a
three-state output; it can be driven by
grossly non-symmetrical waveforms on
pins 3 and 14, and has a very wide
capture-frequency range, but has fairly
poor noise rejection.

The VCO section of the IC is a wide-
range device with a maximum operating
frequency in excess of 1 MHz. Its
operating frequency is determined by
the voltage on pin 9, by the capacitor
value between pins 6 and 7 (50pF
minimum), and by the values of R1 and
R2. R2 enables the minimum operating
frequency to be pre-set, and can be
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Fig 1 Internal biock diagram and pin-outs of
the 4046 B micropower phase-locked loop
CMOS IC
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Fig 2 Basic phase-locked loop circuit

eliminated in many applications. The
symmetrical square-wave output of the
VCO appears on pin 4.

The pin-9 VCO-input terminal of the IC
has a near-infinite input impedance and
in many applications is driven from a
high-impedance source; the internal
source-follower stage enables the vol-
tage of pin-9 to be externally monitored
without toading this source.

INHIBIT terminal 5 of the ICis normally
tied to VSS, to ‘enable’ both the VCO and
the source follower. Both of these
devices are disabled when a logic-1 is
appliedto pin5.The internatzener diode
of the IC (between pins 8 and 15) has a
nominal operating vatue of 5V2, and can

FILTER

=ov

be used to provide supply regulation if
required.

PLL Basics

The 4046B is specifically designed for
use as a phase-locked loop, and Figure 2
shows the basic way of using the device
in this mode. The phase comparator has
two input terminals, one fed from an
external signal and the other from the
outputofthe VCO.Itcomparesthephase
and frequency of the two input signals
and generates an output which is
proportional to the difference between
the two input signals. This output signal
is smoothed via the low-pass filter
network and fed to the control input
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Fig 3 Basic frequency synthesiser or frequency multiplier circuit
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Fig 4 Simple variable-frequency (200 Hz to
2 KHz) square-wave generator

+9v

4 vEo ouT

100k

Fig 6 Wide-range VCO, with frequency fully
variable to zero

terminal of the VCO.

The basic action of the above circuit is
such that if the VCO frequency is below
that of the external signal, the output of
the comparator goes positive, and the
resulting filtered voltage then causes
the VCO frequency to increase until both
its frequency and phase precisely match
those of the external signal.

If the VCO frequency rises above that
of the external signal, the reverse action
takes place and the comparator output
decreases, causing the VCO signal to
eventually lock to that of the external
signal. Thus, the circuit causes the VCO
signal to automatically phase-lock to the
external input signal.
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Fig 5 Wide-range VCO, variable from near-
zero to 1.4 KHz via the pin-9 voltage
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Fig 7 Restricted-range VCO, variable from
60Hz to 1.4 KHz via RV1

At first sight, this circuit may not seem
very usefui. Note, however, that the VCO
generates a clean, symmetrical output
waveform, even if the external input
waveform is noisy and non-symmetrical.
Also note that, because the low-pass
filter has a finite time constant, the VCO
‘tracks’ the MEAN phase and frequency
of a rapidly varying input signal. The
circuit can thus be used to track and
‘clean up'slowly-varying inputsignals, or
to track the centre-frequency of an FM
signal and provide a demodulated signal
at the comparator output.

The most useful application of the
phase-locked loop is as a frequency
multiplier or frequency synthesiser.

Figure 3shows the basic circuit, which is
identical to that of Figure 2except forthe
addition of the ‘divide-by-n' counter
between the VCO output and the phase
comparator input.

The circuit action is such that the VCO
frequency automatically adjusts to a
value at which the signal frequency at
the divider output exactly matches that
of the external input signal. Under this
condition, therefore, the VCO frequency
equals f;, x 'n’, and is thus a precise
multiple ( 'n’) of the external frequency.
If the external input signal is derived
from a precision crystal source, output
signals of equal precision can be
‘synthesised’ at any desired ‘multiple’
frequency by simply using a divider with
the appropriate ‘n’ value.

We'll look at some practical versions of
the Figures 2 and 3 PLL circuits later in
this edition of ‘Data File’. In the
meantime, let's look at some applica-
tions of the actual VCO.

VCO Circuits

Figure 4 shows the simplest way of
using the VCO section of the 4046B.
Here, the pin-9 voltage-control input is
tied permanently high and the circuit
acts as a basic square-wave oscillator,
with its frequency variable over a 10:1
range via RV1. Note at this point that the
VCO output (pin 4) is tied directly to the
pin 3 phase comparator input: if pin 3 is
allowed to float, the comparators self-
oscillate at about 20 MHz and superim-
pose an HF signal on the top part of the
VCO output waveform.

Figure 5 shows how to connect the
4046B as a wide range VCO. Here, R1-C1
determine the maximum frequency that
can be obtained and RV1 controls the
actual frequency via the pin 9 voltage.
The frequency falls to near zero (a few
cycles per minute) with pin 9 at zero
volts. The effective control range of pin 9
varies from roughly one volt above zero
to one volt below the positive supply
value, eg RV1 has a‘dead’ control area of
several hundred mV at either end of its
span.

Figure 6 shows how these ‘dead’ areas
of RV1 can be eliminated by wiring a
silicon diode in series with each end of
RV1. The circuit also shows how the
minimum operating frequency can be
reduced to zero by wiring a high-value
resistor R2 from pin 12to VDD. Note that,
when the frequency is reduced to zero,
the VCO output randomly settles in
either the logic-O or logic-1 state.

Figure 7 shows how the pin 12 resistor
can, alternatively, be taken to VSS and
used to determine the minimum operat-
ing frequency of a restricted-range VCO;
fmin is determined by R2-C1, and f,,.x by
C1 and the parallel resistance of R1-R2.

Figure 8 shows an alternative version
of the restricted-range VCO, in which
fmax is controlled by R1-C1, and f.i, is
determined by C1 and the series com-
bination R1-R2. Note that, by suitable
choice of R1 and R2 values, the
restricted-range VCO can be made to
‘span’ any range from 1:1 to near-infinity.
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Fig 12 Electronically-gated wide range VCO, using the internal EX-OR  Fig 13 Anelectronic siren, giving slow rise and slow fall of its frequency

phase detector for gate inversion

The VCO can be made to generate a
pair of anti-phase square wave outputs
by connecting the VCO output to the
phase-comparator input, taking the sig-
nal input (pin 14) high, and taking the
anti-phase output from pin 2, as shown in
Figure 9. Note that this circuit makes use
of the ICs built-in EX-OR gate (phase
comparator 1).

The VCO section of the 4046B can be
disabled by taking INHIBIT pin 5 high (to
logict1). This feature enables the VCO to
be gated on and off via external signals.

Figure 10 shows how the VCO can be
manually gated via a push button
connecteddirectly topin5, and Figure 11
shows how the circuit can be gated
electronically via an external inverter
stage (made from a 4011B gate).
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Alternatively, if the 2-phase output
facility is not needed, Figure 12 shows
how the internal EX-OR phase detector
can be used to give gate control. Note, in
this latter case, that pin 4 is not
connected to pin 3.

That completes our look at the basic
features of the VCO section of the 4046B.
Let's now put some of these features
together to make some really interesting
practical circuits.

Sirens & sound-effects

Figures 13 to 16 show some practical
ways of using the 4046B VCO to make
siren and sound-effects generators.
Figure 13 acts as a ‘conventional’ siren
circuit; when SW1 is closed, C1 charges
exponentially via R1, causing the VCO

frequency to rise slowly from zero to a
maximum value. When SW1 is opened
again, C1 discharges via R2, and the
operating frequency slowly decays to
zero. The VCO outputisaccoupledtothe
speaker via C4 and Q1.

The Figure 14 quick-start siren is
similar to the above, except that C1
charges rapidly to half-supply volts via
R1-R2 and D1 when SW1 is closed, and
discharges slowly via R3 when SW1 is
opened.

The Figure 15 circuit generates a
‘phasor’ sound when PB1 is closed. The
4011B astable is gated via PB1 and
produces a chain of 4mS pulses at
intervals of 70mS. Each pulse rapidly
charges C2 via R3-D2, to produce a high
tone that then decays fairly slowly as C2

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 35



THE GAMMA TWIN

2 METRE FOLDED 2 WAVE ANTENNA

Copyright Gamma Aerial Products 1982

Available from your
usual stockist or direct

from the manufacturers
Please quote Dept RE

This antenna is based on
the very popular and
successiul
design.

“SLIM  JIM”

The GAMMA TWIN has
the following unique
features:

* VERY LOW ANGLE OF
RADIATION.

* ADJUSTABLE
RADIATOR.
(140—150 MHZ2)

* COMPLETELY
WEATHERPROOF
CONNECTING BOX

* VERTICAL FIX
DIRECTLY TO MAST

P

Gamma Aerial Prod

MANUFACTURERS OF AMATEUR RADIO & CB ANTENNA
BALDS LANE, LYE, STOURBRIDGE

WEST MIDLANDS

LYE (0384) 891132/891474

TRADE ENQUIRIES WELCOME
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COMPUTERS » COMMUNICATIONS
VISIT OR PHONE « OPEN 6 0AYS

STEREC TUNER/AMPLIFIER

4 wave-band stereo tuner amplifier
by GEC. MW/LW/
Sw/sterec FM radic.

10 + 10 watt stereo
amplifier. Inputs for PY
tape in/out. Supplied as two
assembled units.

as illustrated £21 -9

- easy to connect. (UK C/P £1 50)
CASSETTE ~NETE
MECHANISMS %%) 7
Fitted counter motor. record it

and erase heads. sotenoid. 3
etc. Brand new available 6V e i

OC or 12V DC [state which] £5 95 K
» C/P 65p)

TOROIDAL
TRANSFORMER

100 watts isolation 230/240 V AC
plus B-0-8V 4A 15-D-15V D 6454 30V

——— apee—————
HENRY'S

RAUDIO ELECTRONICS

TEST EQUIPMENT  COMPONENTS
A WEEK * ALL PRICES INC VAT

DIGITAL MULTIMETERS

Hanogiyio Models
Al feature AC/0C volts.
DC Amps [Many with
AC Amps] Ohms etc
(UK C/P 65p)
Controls § - Siide . e
R = Rotary PB = Push Bulton P

KD25C ® 12 range 0.2A OC 2 Meg shm (S)  £26.95
KD305 @ 14 range 10A OC 2 Meg ohm [S) £27.95
KD30C ® 26 range 14 AC/0C 20 Megohm (A) £33.50
METEX 3000 ® 30 range 10A AC/0C
20 Meq ohm (A) £37.95
6010 W 28 range 10A AC/OC 20 Meg ohm [PB) £37.95
KDS5C ® 28 range 10A AC/0C 20 Meg ohm (R) £39.95
KD515 W 18 range 10A 0C 2 Meg chm
Plus HFE tester (R) £39.95
7030 ® As 6010 but 0.1° basic {PB] £47.50
£49.95

DM3350 @ Autorange plus Cont Tester
18 ranges 10A AC/0C 2 Meg ohm (A)
Bench Models (UK C/P£100)
TM355 3" Digit 28 range LED 10A AC/0C

20 Meg ohm £97.75
TM356 3' Digit 27 range LCO 104 AC/0C
20 Meg ohm £109.25

D.16A Sizeapprox 4  dia x -

£7.95 uxc/p s

ASTEC UHF MODULATORS 1ux

UM1233 cased for computers etc £3.50 C/P 40p)

GENERATORS (ux c/pe1.00
LSG17 RF100KHZ 10 150MHZ

{Up to 450MHZ Harmonics) £109.25
SG402 AF 100K HZ 1o 30MHZ £82.80
AG202A Audio Sine/ Square 20HZ 1o 200K HZ £102.35
LAG27 Audio sine/Square 10HZto IMHZ  £106.35

MULLARD MODULES [0

LP11711Fand LP1179 AM/FM Tuner  pr £5.75
LP1186 Varicap Tuner £5.00
£2.50

LPY157 AM Tuner
GHERRY ADD-

PRESTEL
ADAPTOR 3cardset ON KEYPAD
16 button

with data etc IP/S -/- 12V
_and -5V)  £69.95 inc VAT pad non

MODEM CARD encoded

8T approved ready assem-
bled unit with data and £5 95

.
QWERTY KEYBOAROS

MULTIMETERS (ux c/pesn)
HECB015 15 range pocke! 10K/ Voit £8.50
M200 30 range 20K/ Volt Many features £
20KHZ flist £21.85) £9.95
HMI1028Z 22 range 20K/ Volt 10A OC
Plus cont Buzzer 10 Meg ohm £13.50
TMKS500 23 range bench 30K/ Volt De fuxe
12A OC. plus cont Buzzer. 20 Megohm
NHSER 22 range 10K/ Volt 6 Meg chm
830A 26 range 30K/ Voit 10 AC/0C

10 Meg ohm £23.95
YN36OTR 18 range 20K/ Volt plus HFE tester

1 Meg ohm £13.95
ST303TR 22 range 20K/ Voll plus HFE fester

122 0C | Meg ohm £17.95
KRT5001 Range doubler 35 ranges
SOK/Volt 10A OC 20 Meg ohm

£23.95
£11.95

£19.95

accessories £29.98 inc VAT

<5V and - 12V suitable
P/S£8.95 .
c/p 60p o:::::
69SD5

Exclusive Special

HIGH VOLTAGE METER
Direct reading 0, 40 XV
20K volt £25.30 (UK C PG65Spl

-
Purchase compact hall effect 64 keys pius 5 function
keys -ve/~ve strobe ASCI! but al) definable, steel

frame ali facitities UK c/p£1.00 £35 m

69 key ASCII. General purpose, sieel plate

OIGITAL CAPACITANCE
METER UK C/P6Spl

01 plto 2000 md LCO 8 ranges
DM6013 £59.95

Redelinabte outpul. +5 and -12V supply. neq. sirobe

pulse. 4 user definable keys. £42 95

shift & control key. etc
fUK C/P 85p)

TRANSISTOR TESTER

Meter reading NPN/PNP Hie and Jeakage
&lso diode lest rdy
£22.95 (UK C/PBSp| oot

I.T.T7. 2020
CABINET
Professional
Computer Case
18 x15 x4
liront slopes]. As previousiy advertised

. nc VAT (UK E P £2 50

MATRIX
PRINTER

COMPLETE WITH FULL HANOBOOK 3 ADLLS PAPER
{UK post etc £1 05t 49 "
(List approx £187} l95 Ivn
SUITABLE FOR TAMOY e BBC = uMIL ® wASLUM « uemINIe
ACORN = NEW BAAIN= DRAGON® stc etc (Interiace unit

with isads £13 - state model]  (Your enguinies invited|

STOCKISTS FOR Frequency counters - Signal generators
Power supplies - Plus huge range of tools

.| GS1562A 10MHZ with 2 probes {Trip)

OSCILLOSCOPES
Specifications any model.
send SAE

Single Trace (UK C/P£3 50| &
G0523108 10MHZ SmV £152.00
3030 15MHZ SmV ptus components
tester [Crotech)

HM103 10MHZ 2mV plus components

£177.10

tester {Hameg) £181.70
SC110A+ T0MHZ battery portable
(Thandar| £1898.75

*Carrycase £6 84 AC Adaptor £7.99
Dual Trace [UX C/P £4 50)

£299.95

HM203 20MHZ plus components tester

(Hameg) £303.60
3132 20MHZ plus component comparator

{Crotech) £325.45
CS1566A

20MHZ with 2 probes [trigj £382.50

HM204 20MHZ sweep delay plus companent
tester (Hameg)

V212 20MHZ with 2 probes [Hitachi)
Y203F 20MHZ sweep delay with 2 probes
(Hitachi)

accegsories and parls lor callers
Send large SAE for leallets Istate items

L/
I-léﬂRV S Shop at
404-406 Edgware Road, Lond
Computers 01402 6822 Eq
4 Components 01-723 1008

Pos witn CHEQUES

yOur orders Ak
iched within

& RUDIO €LECTRONICS shop a

access visaor youcon CHINHTETCRE G T IS
Test Equipment, Audio Communications 01-724 3564

OPTIONAL PROBE KITS
X! -£7.95, X10- £9.45, X1/X10 - £11.50.

Details
any model
send S.A.E.

Al mail to
Cubagate Ltd
18t tioor,

406 Edgware Road,
London, W2 1ED

on, W2
uipment 01-724 0323
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Fig 16 Combined pulsed-tone/warble-tone alarm generator

discharges via R5, only to be repeated
again on the arrival of the next pulse.
The Figure 16 circuit generates either
a pulsed tone or a warble tone signal
(depending on the SW1 setting) when
PB1isclosed. PB1is usedtoenablepinb
of the 4046B and to gate-on the 4001B

MAY 1984

astable, which then applies arectangular
(alternately fully-high and fully-low)
waveform to pin 9. In the '‘pulsed’ mode,
the VCO generates zero frequency when
pin 9 is low. In the ‘warble’ mode, it
generates a tone that is 20% down on the
high tone when pin 9 is low.

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

Miscellaneous VCO Circuits

Figures 17 to 21 show a miscellany of
4046B VCO circuits. The simple FSK
generator of Figure 17produces a2.4kHz
tone when a logic-1 signal is applied to
pin 9, and a 1.2 kHz tone when a logic-0
signal is applied. The ‘high’ tone is
determined by R2, and the ‘low’ tone by
R2+R3.

Figure 18 is a 220 kHz FM generator.
Theinternal zener (pin 15) of the 40468 is
used to provide a stable supply to the
3140 inverting amplifier, which s
quiescently biased at about 2V6 via R2-
R3; the pin9VCO signal thuscomprisesa
mean 2V6 potential that is amplitude
modulated with an amplified (x20) ver-
sion of the AF input signal, thus
modulating the frequency of the VCO.

The Figure 19 circuit is that of a ‘run-
down'clock generator of thetypeusedin
dice and roulette games. When PB1 is
pressed, C1 charges to a high voltage via
D2; simultaneously, Q1 is biased on via
D3-R4 and effectively connects R6
between pin 11 and ground. Under this
condition, the VCO operates at a high
frequency (tens of kHz) and effectively
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I-PAK BARGAINS

Miniature round nose side cutters — insula-
ted handles 4}inch length. Order No: Y043,

Miniature !ung nose pliers — insulated
handles Syinch length. Order No: Y044

Miniature bend nose phers —
insulated handles Sinch
length. Order No: Y045

Miniature end nippers —
nsulated

handles 4}inch length
Order No: YO046.

Miniature snipe nose phiers with side
cutter and serrated jaws — insulated

handles 5inch length. Order No:
Y042.

ALL AT £1.25 each

2

RLEXEY DRIVER

A flexible shaft screwdriver for those awkward
to get at screws. Overall Ieng(h 8$inch. Order
No: FS-1 Aat blade 4mm FS-2 Cross point no. 1

£1.75 each.

MINIATURE TOOLS FOR HOBBYISTS

e

e ] 15 13

GRIP-DRIVER

8inch long screwdriver with spring loaded

grip on end to hold screws in posttion

while reachinng into those difficult places.
Order No: SD-1 Fiat blade 4mm S0-2

Cross point no.0. £35p each.

13 PIECE TOOL KIT AND CASE

7|/ 13-piece tool set housed in
lattractive moulded plastic
||case with clear siiding cover
@ 1 off 5" snipe nose “radio”
pliers with side cutters @ 1
|off 44" side cutters @ 1 off

14" end cutters @ 2 off hex.
| “Allen” key drivers 2mm and
|25mm; 2 off cross-point
“Philiips” drivers No. 0 and

No. 1 {with tommy bar) @ 6

off precision screwdrivers,
) Sizes from tmm to 35mm @

ONLY £7.50 0ROER No. VPI®2

PRECISION
JEWELLERS' TOOLS

Rustproof, Tempered Handles and Blades.
Chrome Plated Handles. Swivel Heads for use
on Precision Work.

5T21 SCREWDRIVER SET
6 precision screwdrivers in hinged plastic
case. Sizes - 08, 14,2, 24, 29 and 3.8mm £1.75

5T31 NUT DRIVER SET

5 precision nut drivers in hinged plastic case.
With turning rod. Sizes - 3, 35, 4, 45 and
S5mm £1.75

5T41 TOOL SET

5 precision instruments in hinged plastic case.
Crosspoint (Philips) screwdrivers - HO and H1
Hex key wrenches. Sizes - 15, 2 and
2.5mm £1.75

5T51 WRENCH SET
5 precision wrenches in hinged plastic case.
Sizes ~ 4, 45, 5, 55 and Smm

MULTITESTER

1,000 opv including test leads &

Battery

AC volts - 0-15-150-500-1,000

DC volts - 0-15-150-500-1,000

DC currents - 0 -1ma-150ma

Resistance - 0 25 K ohms 100 K

ohms

Oims - 90 x 61 x 30mm.
0/No. 1322 OUR PRICE £6.50 ONLY

BRAND NEW LCD
DISPLAY MULTITESTER
RE 188m

LCO 10 MEGOHM INPUT IMPEDANCE

*34 digit *16 ranges plus hFE test facility for
PNP and NPN transistors *Auto zero, auto
polarity *Single-handed. pushbutton operation
*Over range indication *125mm (}-inch) large
LCD readout *Oiwode check *Fast circuit
protection *Test leads. battery and instructions
included.

Max indication
Polarity indication

1999 or —1999

Negative only

Positive readings appear

without + sign

Input impedance 10 Megohms

Zero adjust Automatic

Sampling time 250 milliseconds

Temperature range —5°C to 50°C

Power Supply 1 x PP3 or equnalent 9V
battery

Consumption 20mwW

Size 155x8831mm l o

RANGES o

DC Voltage 0-200mVY

0-2-20-200-1000V. Acc. 0.8%

AC Voltage 0-200-1000V 4 %

Acc. 12% OC Current 0200uA § = =

0-2-20-200mA, 0-10A. Acc. 12% ¥

Resistance 0-2-20-200K ohms

0-2 Megohms. Acc. 1%

BI-PAK VERY LOWEST PRICE

£45.00 ecaxh
Leather Case for 188m £2.50 EACH
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OUR GREAT NEW 1984 CATALOGUE

Presented with a Professional Approach and Appeal to ALL who require
Quality Eiectronic Components, Semiconductors and other Accessories
ALL at realistic prices. There are no wasted pages of useless
information so often included in Catalogues published nowadays.
Just solid facts i.e. price, description and individual features of what

we have available. But remember, BI-PAK's policy has always been

to sell quality components at competitive prices and THAT WE

STILL DO.

We hold vast stocks “in stock”” for fast immediate delivery, ali
items in our Catalogue are avaitable ex stock. The Catalogue
is designed for use with our 24 hours “ansaphone’ service
and the Visa/Access credit cards, which we accept over the

telephone.

To receive your NEW 1984 BI-PAK Catalogue, send 75p
PLUS 25p p&p to:

SIGNAL INJECTOR

Simple push button operation. Oscilates at 700
— 1k Hz with harmonics to 30MHz. 14V p/p
output. Impedance 10k{} Ideal for trouble
shooting with audio equipment. One "AA™
D/No VP36 £2.50

LOGIC PROBE

penlight battery supplied.

e
Automatic levelling. White LED indication.
Minimum width of measuring pulse 30
millisecs.Maximum input frequency 10M Hz.
Input impedance: IDG(?I .
Power cor pti
Power supply:

Heavy duty test prods with built-in indicators
for testing polarity: indicates whether ac. or
d.c. 3.5V to 400V.

TESTER

Universal tester with ceramic buzzer. Tests
diodes, i , resistors, itors an
continuity. One “AA” penlight battery included.
Test current: Max 2uA
Test voltage: 12V
Response range: 100MGY
Max voltage: 500V
Internal resistance: 390k}
th: 135mm

£5.00
0/No. VP33

— Cilrcuit

TESTER
- g

D.C. continuity tester for circuit checking on all
low voitage equipment and components. Diode
checking also possible. Takes two AA batteries.
90cm lead has crocodile clip Body length
145mm. 0/No. VP100  75p

Red plastic case with adjustable fixing
bracket. Emits high-pitched waiiing note of
varying pitch - 100 cycles per minute. Oims -
90mm (dia.} 60mm (depth). Power - 12v OC
0/P 90dBA 1m type.

Our Price: £5.50 0/No_ vP19

MINIATURE FM TRANSMITTER

Freq: 95-106MHz. Range: } mile
Size' 45 x 20mm. Add: % batt, 0’ N&ﬁ'ws
£5.50

Not licenced in UK.
Ideal for: 007-Mi5-FBI-CIA-KGB etc.
POWER SUPPLY 0UR PRICE £4.25
Power supply fits directly into 13 amp socket
Fused for safety. Polarity reversing socket.
Voltage switch. Lead with multi plug

Input — 240V AC 50HZ, Output - 3, 4, 5, 6,
759 & 12V OC Rating - 300 ma VP109.

RATCHET SCREWDRIVER KIT
Comprises 2 standard screwdriver blades 5 &
7mm size 2 cross point size 4 & 6. 1 Ratchet
handle. S-in-1 Kit. £1.45 each. 0/No 329B

TECASBOTY

VALUE PACKS

0:% Description
Assorted Resistors Mixed Types
300 Carbon Resistors 14 Watt Pre-Formed

200
150 iWan Resistors 100 ohm-1M Mixed
200 Assorted Capacitors All Types
200 Ceramic Caps Miniature — Mixed
100 Mixed Ceramics Disc. 1pf - Sépf
100 Mixed Ceramic Disc. 68pf - .015pf
100 Assorted Polyester/Polystyrene Caps
60 C280 Type Caps Metal Foil Mixed
100 Efectrolytics - All Sorts
60 Bead Type Po!ystxrene Min Caps
50 Silver Mica Caps Ass. 56pf — 150pf
50 Silver Mica Caps Ass. 180pf - 47&9!
50 }’ugh Voltage Disc. Ceramic 750v — 8Kv

xed
50 Wirze':vound Res. 9W (avg) Ass. 1 ohm
-1

50 Metres PVC Covered Single Strand
Wire Mixed Colours

30 Metres PVC Covered Multi Strand
Wire Mixed Colours

40 Metres PVC Single/Muiti Strand
Hook-Up Wire Mixed

6 Rocker Switches 5 Amp 240v

20 Pcs. 1 -2 & 4 mm Plugs & Sockets
Matching Sizes

200 Sq. Inches Total, Copper Clad Board

Mixed Sizes

20 Assorted Slider Pots. Mixed Values

10 Shder Pots. 40 mm 22K 5 x Log. 5 x

Lin
10 Slider Pots. 40 mm 47K 5 x Log. 5 x

n

20 Small .125” Red LEO'S

20 Large 2" Red LED'S

10 Rectangular .2” Green LEQ'S

30 Ass. Zener Djodes 250mW — 2W
Mixed Vits. Coded

10 éss. 10W Zener Oiodes Mixed Vits.

oded
10 5 Amp SCR's T0-66 50-400v Coded
20 3 Amp SCR's T0-66 Up To 400v
Uncoded
200 Sil. Diodes Switching Like IN4148 DO-

35
200 Si. Oiodes Gen. Purpose Like DA200/
BAX13/16
50 1 Amp IN40OO Series Sil. Diodes
Uncoded All Good
8 Bridge Rects. 4 x 1 Amp 4 x 2 Amp
Mixed Wits. Coded
8 Black Instrument Type Knobs With
Pointer " Std
10 Black Heatsinks To Fit T0-3. T0-220
Read; Drilled )
50 BC107/8 Type NPN Transistors Good
Gen. Purpose Uncoded
50 BC177/8 Type PNP Transistors Good
Gen. Purpose Uncoded
10 Silicon Power Trans. Similar 2N3055
Uncoded

TRANSISTOR CLEARANCE

Ail Sorts Transistors. A mixed Bag NPN-PNP
Silicon & Germ Mainly Uncoded You To Sort
Pack includes Instructions for Making Simple
Transistor Tester. Super Value. Order No.
VP50 100 for £1

REGULATED VARIABLE
Stabilised POWER SUPPLY
Variable from 2-30 volts and 0-2 Amps. Kits
includes —
1 - VPS30 Module. 1 - 25 volt 2 amp
transformer.
1 - 0-50v 2" Panel Meter. 1 - 0-2 amp 2" Panel
Meter
1 — 470 ohm potentiometer. 1 - 4K7 ohm
potentiometer. Wiring Diagram.

£20

included Order No. VPS30 KIT

THE ELECTRONIC COMPONENTS AND SEMICONDUCTOR

BARGAIN OF THE YEAR!

This collection of Components & Semiconductors for the hobbyist

P.C.B. Board, Plugs,

is probably the most value-packed selection ever offered, it consists
of Resistors, carbon and wirewound of various values. Capacitors:
All types, sorts and sizes including electrolitics. Potentiometers —
single, dual, slider and preset. Switches, Fuses, Heatsinks, Wire,
Sockets etc.,
Semiconductors for everyday use in popular Hobby Projects.
These include. SCR's, Diodes, Rectifiers, Triacs & Bridges as well

PLUS a selection of

as a first class mix of Transistors and 1.C.’s. In all, we estimate the
value of this in current retail catalogues to be over £25! So, help

yourself to a great surprise and order a Box TODAY for ONLY at BI-PAK.
Remember, stocks are limited so hurry! You can call us on
0920-3182/3412 and order with your Barciaycard or Access Card —
24hr Answerphone Service NOW. Order No. V.P. 85.

just £6.50

MODULE
+ KIT

Use your credit card Ming us on Ware 31827
NOW and get your arder even faster Goods
normally sent 2nd Class Mait

Remember you must add VAT at 1%% to your
Total order

Postage add 75p per Towl arder

Sena your orders to Dept RES BI-PAK PO BOX & WARE, HERTS
SHOP AT 3 BALDOCK ST. WARE. HERTS
TERMS CASH WITH DRDER. SAME DAY DESPATCH. ACCESS.
BARCLAYCARD ALSD ACCEPTED. TEL {0920) 3182. GIRD 388 7006
ADD 15% VAT AND 75p PER ORDER POSTAGE AND PACKING
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Fig 21
‘Universal’ clock/
square generator
covering 05 Hz to
500 kHz

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

generates a random (unpredictable)
number of clock pulses. When PB1 is
released, Q1 turns off and the VCO
timing is governed by R7; simul-
taneously, C1 rapidly discharges to half-
supply volts via R1-R2-D1, causing the
VCO to operate at about 100 Hz. C1 then
slowly discharges via R3, and the VCO
frequency slowly decays to zero over a
period of about 15 seconds.

The output of the Figure 19 circuit can
be used to directly clock most types of
counter, and can be direct-coupled (via
R9) to crystal or ceramic transducers to
produce low-level ‘run-down’ sounds.
Note that the output of this circuit may
settle in either the logic-0 or logic-1state
when the rundown is complete, so the
output should not be direct-coupled to
power-amplifier stages, etc.

Figure 20 shows how the above circuit
can be modified to ensure that the output
always sets to the logic-0 state on
completion of the run-down, thus making
it safe to direct-couple the output to
power-amplifier stages, etc.

Here, the 3140 op-amp is wired as a
voltage comparator and is used to
automatically turn the VCO off and drive
its output low (via pin 5) when the pin 9
voltage falls below a ‘reference’ value of
roughly 2 volts (set on pin 3 of the op-
amp).

Finally, Figure 21 shows how the 4046B
VCO can be used as a ‘universal’ clock or
square-wave generator that spans the
nominal range 0.5 Hz to 500 kHz in three
switch-selected bands. This simple but
very useful piece of test gear provides a
2-phase output and can be used in either
the free-running or the gated modes.

PLL Circuits

The basic operating principles of the
phase-locked loop circuit have already
been explained so, in this concluding
section of this edition of ‘Data File’, we'll
look at some practical ways of using the
4046B in PLL applications.

Figure 22 shows the 4046B used as a
wide-range signal tracker, which will
capture and track any input signal within
the approximate frequency range 100 Hz
to 100 kHz, provided that the input signal
(to pin 14) switches fully between the ‘0’
and ‘1" logic levels. Note that this circuit
(and all others shown in this section)
makes use of wide-range phase-compa-
rator 2, and it can thus lock to any signal
within the ‘span’ range of the VCO,; filter
R2-R3-C2 is used as a sample-and-hold
network in this operating mode, and its
component values simply determine the
settling and tracking times of signal
capture. The operating frequency of the
VCO is determined by R1-C1 and the pin-
9 voltage; the ‘span’ range of the VCO
(and thus the ‘capture’ and ‘tracking’
range of the circuit) can be regarded as
ranging from the VCO frequency
obtained with pin-9 at zero volts, to the
frequency obtained with pin-9 at VDD
volts.

Figure 23 shows a simple but very
useful ‘lock detector/indicator’ circuit
that can be used in conjunction with the
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e PRACTICALLY ALL THE WIRELESS
AMmoi PARTS YOU'LL EVER NEED, GATHERED

INTERNATIONAL

TOGETHER IN ONE CATALOGUE...

Coils, crystals, filters

TOKO coils, filters chokes. UNI crystals, filters,
NTK and Murata ceramic filters. Probably the
? broadest stock ranges of these types of
fior component in the world, and a full service
¥ from AMBIT INDUSTRIAL MARKETING to

//’ support the OEM with custom requirements.
ICs, Varicaps, FETS, MOSFETS, RF Power for HF,
VHF, UHF. A broad selection that will meet the

majority of requirements in receiver and m ’q al /,m;‘:j}

transmitter designs

High Performance Coax Relays, switches
etc. PC and connector relays engineered to the
highest standards, plus a broad range of
electro-mechanical support including push,
toggle, and keyboard switches, rotary
switches, plugs sockets etc.

Semiconductors for radio communications @

Test Gear and Tools

New Black Star Frequency
counters, Weller and Antex

soldering tools, plus a wide ) (o 7 [
selection of all types of equipment ; Ak LQ_] {ij
and tools for home and work. e e |

| e | e R |

Communications an,
Technology

for the enthusiast
(and professional)

Ambit International, Park Lane
Broxbourne, Herts EN10 7NQ
Telephone sales: Hoddesdon 444111
Telex: 995194

% REGIONAL SALES COUNTERS % SPRING CATALOGUE
Solent Component Supplies, 53 Burrfields Road Parts, Project Packs, Test Gear
Portsmouth

Broxlea. Park Lane, Broxbourne. Herts

Ambit 200 North Service Road. Brentwood. Essex

Info and 3x £1 discount vouchers!
ORDER NOW for FEB Shipment — 80p
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MAY 1984

mr /71177

above 4046B PLL circuit. In the PLL, the
output of each phase comparator com-
prises a series of pulses with widths
proportional to the difference between
the two input signals of the comparator.
The output of phase comparator 1is low,
and that of phase comparator 2 is high,
except for these pulses. When the PLL
circuit is locked, (see Figure 22) these
two outputs are almost perfect mirror
images of each other; when the loop is
not locked, the signals are greatly
different.

inthe lock detector/indicator circuit of
Figure 23, the above facts are put to use
via 2-input NOR gate IC1a, which is
driven from the outputs of the two
comparators. The circuit action is such
that if the loop is locked the output of
IC1a remains permanently low, thus
driving the output of IC1b high and
illuminating LED 1. If the loop is not
locked, however, the output of ICla

Ay

Fig 26 Simple
synthesiser

1KHz - 9KHz frequency

make a precision narrowband tone
switch. In this case the maximum
frequency of the VCO is determined by
R1-C1, and the minimum frequency by
(R1+R2)-C1; with the component values
shown, the frequency is variable from
approximately 1.8 kHz to 2.2 kHz, and the
circuit can thus only lock to input signals
within this frequency range. The output
of the circuit is normally low, but
switches high in the presence of a
suitable input signal.

Finally, Figures 25 and 26 show a
couple of practical ‘frequency multiplier’
circuits. The Figure 25 design acts as a
x100 frequency pre-scaler and can be
used to change a 1 Hz to 150 Hz input
signal into a 150 Hz to 15 kHz output
signal that can easily be read on a
standard frequency counter. The 41588
IC used in this circuit actually contains a
pair of decade counters and in Figure 25
these are cascaded to make a divide-by-
100 counter.

The Figure 26 circuit acts as a simple
frequency synthesiser. It is fed with a
precision (crystal derived) 1 kHz input
signal, and provides an output that is a
whole-number multiple (in the range x1
to x9 of this signal. The 4017B isused as a
programmable divide-by- ‘n’ counter in
this application. The single 4017B can
easily be replaced by a string of
programmable ‘decade’ counters, to
make a wide-range (10Hz to 1MHz)
synthesiser.
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AMATEUR RADIO
WORLD

Compiled by Arthur C Gee G2UK

Well, they managed it! UOSAT
2 got off to a really good launch
from the Western Test Range,
Vandenburg, California, right on
time at1759 UTC on March 1. Just
over an hour later it commenced
sending its first telemetry sig-
nals which were loud and clear
and appeared to be considerably
stronger than those from its
predecessor, UOSAT 1, at least
as far as its 2 metre signals were
concerned, on 145.825MHz.

The planning and building of
this satellite is a remarkable feat
and Dr Martin Sweeting and his
team at the Univer sity of Surrey,
are to be congratulated for the
dedication and skill they putinto
this project.

The launch was described by
Richard Limebear, G3BRWL, onan
80 metre net, set up by AMSAT-
UK for the occasion, and listen-
erscould follow the launch stage
by stage. The lift-off; the various
stages of rocket separation; the

ejection of the Landsat Satellite — the main payload of the
launch - and then the successful ejection of UOSAT 2 were all
detailed and made very good listening. Our congratulations to

Richard for this effort.

The media took a more than usual interest in this launch, it
being featured in John Craven's Newsround on BBC 1 and
again in the evening’s TV News coverage, which showed both
the lift-off at Vandenburg and views of the activities in the

Control Station at the University of
Surrey, from which Dr Sweeting gave
a good interview on the project
Altogether, a very good effort indeed.

Details of the orbit are available by
ringing Guildford 61202.

Criticisms

When UOSAT 1 was being planned,
much criticism came from some quarters
that it did not have a transponder,
whereby ‘amateur radio communi-
cations’ could take place. This was
followed after its launch by further
complaints that it was using amateur
radio frequencies for purposes which
were not ‘amateur radio’ and should
therefore, have been operating else-
where in the radio spectrum. The same
outiook has arisen again over UOSAT 2.

| am strongly against such an outlook.
There is much more to amateur radio
than just ‘communication.’ Many radio
amateurs gettheirfirsttaste of the hobby
as SWL's and many SWL’s find much
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interest in the satellite field. And
with the publicity that amateur
radio has recently had from
space activities with the Shuttle
and again now with UOSAT 2,
there is no way that projects like
UOSAT can be said to have no
amateur radio interest.

It was good therefore, to find
Bob Phillips, G41QQ, writing as
follows, in his Satellite News and
Views feature ‘Ephemeris’ in the
March 1984 ‘Radio Communi-
cations’:- ‘Another somewhat
negative series of comments has
been heard recently concerning
the objectives of the project
(UOSAT) and its relation to
amateur radio. Indeed, similar
comments were raised around
the time of the launch of UOSAT-
1. It is argued that the use of
radio frequencies allocated to
the amateur satellite service
should be limited to the usual
communication  aspects  of
amateur radio, ie, the reason for

using amateur frequencies is the availability of suitable
receiving equipment at a reasonable price.
‘My personal view is that it would be a great pity if projects

such as UOSAT, were driven to other frequencies. The

A

i B a

lan Ferebee working on UOSAT-B.in the clean
room at Surrey University. (Photo by the
University's Audio-Visual Aids Unit)

potential benefit in terms of obtaining a better understanding
of some of the non-communication aspects of satellites, surely
outweighs the periodic use of a few kilohertz of the amateur
frequency allocations.

CB changes

The CB licence regulations have
recently been amended. In future, CB
Licence holders mustbe 14 years or over
in age. CB can be used by those under
this age, butonly if under the supervision
of a licensed person. The new regula-
tions prohibit the retransmission of
radio, TV broadcasts and of music. The
new licence specifically indicated that
Channe! 9 should be kept for calling for
assistance only, and it will draw
licensee’s attention to the desirability of
following the advice given in the 'CB
Code of Practice’.

The number of CB licence holders is
dropping. Mr Paul Howell, Norfolk's
European MP, in a letter to the Secretary
of Trade and Industry, restated his views
that awell organised Citizens Band radio
service, could play a significant role in
time of local or national difficulties and
that more channels were needed for it.

The Under Secretary for Corporate
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and Consumer Affairs, Mr Alex Fletcher,
replying to Mr Howell, pointed out that
the use of CB radio in emergencies, was
the concern of local authority
emergency planning officers. He also
said that it was possible that the number
of channels for CB use in the 27 MHz
band, could be increased to 40 channels
once other users had ceased to use that
band, and that further channeis might be
provided in the 934 MHz band. He added
that Mr Howell’s opinion that CB needed
more channels because of its growth did
not bear weight, as the number of CB
licences was, in fact, decreasing.

Installation of 50th RSGB President

The installation proceedings for the
installation of the 50th President of the
RSGB took place at Cardiff Castle on
14th January last, when Mr R G Barrett,
GWB8HEZ, was installed.

One of the objectives planned by the
RSGB for 1984, is to survey all aspects of
UK Amateur Radio Licensing conditions.
Members are being asked for their views
on the present licensing conditions and
any suggestions they might have for
changes.

In view of the views already expressed
in some quarters regarding the necessity
of retaining the morse code requirement
for the amateur radio transmitting
licence, it is interesting to note that the
FCC, the American amateur radio licen

sing authority, recently rejected apropo-
sal for modifying its requirements in this
respect, in order to provide an amateur
licence similar to the Class B licence in
this country. They received comments,
20 to 1 against such a proposal, which
included strong opposition from the
ARRL - the American National Amateur
Radio society. The FCC concluded that a
knowledge of morse code by radio
amateurs, was always useful and, insome
cases, essential for the efficient opera-
tion of an amateur radio station; that it
was no bar to the physically handicapped
and that the amateur radio service in the

UR RADIO WORLD

USA was healthy and growing, even with
a ‘no-code’ licence.

World Amateur Radio Day
Wednesday, 18th April, has been
designated ‘World Amateur Radio Day,’
by the International Amateur Radio
Union (IARU). Activities for this occasion
are a bit vague but the general idea is
that all radio amateurs should make a
special effort to operate on that day and
perhaps, try out a mode they do not
usually use. It's 'try a new band or try a
new mode’ day. Material is being
distributed by the IARU to the media to
encourage publicity for amateur radio.

ARMY AERIAL KITS comprises 30ft 1in mast 10 screw sections, plus
two 16ft whip aerials with guys, adaptors, ground stakes etc can be
used as 30ft mast or 46ft ground plane aerial, supplied with carrying
bag, good cond 46.00. AIRCRAFT CABIN SPEAKERS size
17x3Vx2'%ins contains 4x3 ohm 3x3ins speakers, black crackle finish
£6.50. HANDSETS Mill pattern lightweight low res mc with press to
tatk swt & ext cord £4.50. MORSE KEYS minature key made for A510
set new £3.50 also 75 ohm twin feeders about 15mts with dipole centre
new, 2 for £2.50. FM TUNER HEAD 88/108Mc/s with 10.7Mc/s IF out
reqs 12v supply new £4.75. CAR CB TYPE AERIALS for use on 27Mc/s
with base loading coil (will adapt to other freq) these have flex aerial
element approx 15ins with 11ft of coax & plug universal mt new 4.50
spare element & coil £1.50. HEADPHONES Army type DLR.5 balanced
armature can be used to made sound powered intercom £4.50.
HELOPOT DIALS 10tr to fit Y4in shaft £1.50. ARMY MORSE LAMPS with
key, 4in dia lamp, separate box with M/Ky and stowage for batteries
(12v) and spares good cond £25.00. RADIAC SIMULATORS hand-held
Gieger counter that responds to RF signal on 40.68Mc/s used for
training purpose uses superhet Rx circ to operate meter reqs about 5
Uv 1/P for .1 Rongt on scale, will adapt to take HP7 & PP3 batteries,
good basis for field strength meter £13.50. SLOW MOTION DRIVE
ratio 10.1 with Vain shaft, with knob & special scale £3.00. HV CONDS
Sprague HD elec conds 2700 Uf at 250v DC size 5'%x3ins with insul
cases supplied in sets of 6 condensers with 6x15K 10 watt bleeder resis
to make up 1500v 450uf conds bank, new £18 per set. LOOP AERIAL
ASS L F book type loop size 10x6x2ins nom 150/1500Kc with slip ring
unit and matching unit £13.50. PILOTS CONTROL UNIT modern unit
with minature toggle & push swt, 2 & 5K helpot with veeder counter,
5x10tr trim pots etc new cond £7.50. CABLE TESTERS continuity
testers with test prods & leads in carrying case size 11x8x6ins good
cond £11.50. HEAD & MIKE SETS Army type with throat mikes &
rubber covered earpieces, control box, low resis £7.50. MAINS AUTO
TRANS 200/250 to nom 115v at 560 watts enclosed with term
connections size 6x4x3ins £14.50. COIL UNITS twin coil units with scr
can size 2x1x1ins 25trs on “2in dia with 25pf air spaced trimmer, new. 2
pairs for £1.50. RADIOSONDE UNITS Mk.11 works on 27Mc/s transmits
inturn audio tones from 3 sensors Press, Temp & RH with circ & chart
reqs 90/2v new cond £7.50. CONTROL BOXES aircraft radjo type with
meters, pots, swits, var res, lamps etc, 2 different for £5.0:%
BATTERIES sealed lead acid type rechargeable 12v 2.6 A/Hr size
7x2x2vsins new few only £14,50. PANEL METERS various types
2/3/4ins dia ali mc types new 4 different for £6.50.

Above prices include carr/postage & VAT. Allow 14 days for delivery,
goods

ex-equipment uniess stated new. SAE with enquiry or 2x16p stamps for
List 33

A H SUPPLIES, Dept 4, 122 Handsworth Rd, SHEFFIELD SO 4AE
Tel: (0742) 444278

Send for my CATALOGUE
ONLY 75p

{plus 25p post/packing)

My all-inclusive prices quoted in the
catalogue are the lowest. All below Normal
trade price — some at only one tenth of
manufacturers quantity trade.

Millions of components: thousands of different lines

Rechargeable Nickel cadmium batteries Ex-unused Equipment
AA (HP7) 125V 500 MA ... .Setof4£2.00 Container of 10 £5.00
Clear LED illuminates red, green or yellow depending upon polarity/current,
oblong 5 x 2¥emm face ... ....25p or 100 for £23 or 1000 for £200.00
5mm Red Flashing LED.. . 25p or 10 for £2.25
Watch/Calculator/Lighter etc. Mercury batteries
RW52 (PX 675) RW54 made by Ray-O-Vac
RW56 (DH 323, WHB) .. 31p Eachor 10 for 2.60. 100 for £21.00

RWE 7, BWSB......oevoeeierien ittt eb b et bbb s st e
IN 4004 or IN 4006 Diodes.........oooiiiiniiiis i ...300for £6.48
TO5or TO18 Heatsinks ... 7Y2p 100 for £6.50. 1000 for £55.00

Clipover Heatsink for 1/C or TO202 Device 21 x 18mm — 18p or 100 for £16.50
or 1000 for £185.
Heatsink for TO3 or plastic power 19p 100/£17.50 1000/£165

Modern Telephone Handset and lead in white. red. blue. grey. yellow. green
or black L £2
Plessy SG403. 3wt amp. From bankrupt source hence soldas u ested. at4 for
BOP: 10 FOT. it et et e e .£1.20

SEND PAYMENT PLUS 16p SAE OR LABEL ONLY

Prices you would not believe before inflation!

BRIAN J REED

TRADE COMPONENTS
ESTABLISHED 27 YEARS
161 St Johns Hill, Clapham Junction, London SW11 1TQ

Open 11am bt 6.30pm Tues. to Sat Telephone 01-223 5016
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THE HAMEG HM203-4
OSCILLOSCOPE

NS

This versatile dual-trace model is reviewed by James Dick
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There is no doubt that electronics and
amateur radio are increasingly popular
hobbies. The introduction of citizens’
band radio promoted interest and there
are now over a quarter of a million CB
licenses.

For many, what starts as an interest in
using a black box rapidly changes into a
desire to understand the techniques in
use and the wish to build circuits either
from their own designs or from the many
that are published every month. This
progression is not surprising, consider-
ing the excitement of chasing weak
signals with a receiver of your own
design!

Easy trouble-shooting

The hobbyist frequently has a good set
of tools and takes great care when
building a circuit. However, what hap-
pens when the circuit does not work? A
trusty friend is the multimeter—pottering
around the board allows voltage to be
tested (perhaps the biasing of a transis-
tor) and the currentto be measured (..oh
sothat'swhy Tr1was hot..). If our intrepid
hobbyist ventures into the realm of
digital circuitry, alogic probe wili enable
the discrete high/low logic levels to be
confirmed - and may even spot the
dreaded floating input.

Without dispute, the most useful piece
of electronic test gear is the oscillo-
scope. So simple in concept, yet provid-
ing, literally, a view into the workings of
any circuit from a home computer to a
one transistor amplifier.
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The Hameg HM203-4 has had a year's
evaluation in the author’'s shack doing
just those sorts of tasks; the simple
layout of the controls have made driving
the creature very easy (the beam never
seems to get lost...) and the wide variety
of functions has always been ample to
display the necessary features.

Mid-range - but only in price

Hameg make the HM103 - a single
trace scope with 15MHz bandwidth and
2mV/cm sensitivity — which retails at £180
(approx), and the MH204 dual beam,
20MHz scope with delayed sweep facility
(£420). The MH203-4 represents a mid-
range scope. With a price tag of £300 (inc

VAT), it holds a competitive position
among the rivals manufactured by
Hitachi, Crotech Scopex, and Trio.
However, the Hameg nearly always beats
their specifications with its 20MHz
bandwidth.

Features

The vertical deflection system has a
DC-t0-20MHz response, although this
extends to 28MHz with a -6dB penalty.
The amplifier risetime is a mere 17
nanoseconds which accounts for the
beautifully sharp edges seen with logic
signals. The sensitivity is stepped from
5mV/cm to 20V/cm in 12 points in a 1-2-5
sequence with 3% accuracy, a variable
gain control with 1:2.5 range allows an
ultimate 2mV/cm to be obtained. The
inputs, which may be AC or DC coupled
or grounded, have a fairly standard 1
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Megohm/28pF impedance.

Although it is nominally a dual-trace
scope, the HM203-4 has no fewer than six
trace modes: selection allows either
channel to be displayed separately, dual
trace may be obtained by chopping
between the two channels or by alter-
nate trace, and the sum or difference of
the two inputs may be displayed. This last
feature is very useful for examining
balanced systems such as the popular
MC1496 modulator IC.

The timebase has 18 calibrated steps
from 500 nanosec/cm to 200 millisec/cm
in 1-2-5 sequence. A variable setting
allows each calibration position to be
altered over a 1:25 range while a x5
magnification can be used to give 40
nanosec/cm. The timebase triggeris one
of the HM203-4's strongest points. The
trigger coupling (which may be internal
or external and up to 40MHz) is select-
able between DC/AC/HF/LF/LINE. The
LINE setting triggers the trace synchro-
nously with the mains; the HF/LF options
allow the trace to be triggered on high
frequency or low frequency components
of a signal. This is very useful for
disptaying video signals: setting to LF
allows the video signal to be triggered at
frame frequency. TV’ triggering can be
obtained from the AC or HF options; the
LF/HF filter point is around 1kHz.

The HORIZONTAL EXTERNAL control
causes the CRT's X-deflection voltage to
be taken from the channel 2 input, which
allows the scope to be used as an X-Y
display. Typical applicationsinthis mode
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HM1203-4 OSCILLOSCOPE

Photo (b} Resistor, capacitor, zener combination

Photo (a} Zener diode
display

are frequency comparison using Lissa-
jous figures, amplitude/phase compari-
son, or simple vector graphics when
linked to a (home) computer.

Component Tester

When the author potters around in his
shack, gathering together bits for a new
project, the HM203-4's built-in compo-
nent tester is always appreciated. Resis-
tors (from 20Qto 4k7Q), capacitors (up to
1000pF), and semiconductors may be
tested inor out of circuit. Depressing the
COMPONENT TESTER button and con-
nectingthe suspectcomponentbetween
ground and the component tester output

MAY 1984

causes a small voltage to be applied
across the device. The scope display
then shows the amplitude/phase
relationship of the resulting voltage and
current — in essence, the display shows
the voltage/current ‘characteristics’ of
the device under test. Although devices
can be tested in circuit (with the circuit's
power off, please!), the display is
modified by the effects of the surroun-
ding components which can make the
trace hard to interpret.

The above photographs show traces
produced by the component tester. The
display in photograph (a) is produced
whep testing a 5V1 zener diode

— note the sharp normal diode knee and
the softer zener turnover (to the left of
the picture). Photograph (b) shows a
resistor, capacitor, zener diode tested in
combination; the resistor gives shape,
capacitor ellipse and the zener gives an
‘off-centre’ display.

Ergonomic

The author remembers, a few years
ago, being confronted, and totally baf-
fled, by, one of the large Tektronix
oscilloscopes — although well equipped
the instrumenttook alotoftimetosetup.
The Hameg compares well with its rivals
for front panel simplicity. Each set of
controls is clearly delineated and dis-
cretely colour coded. All controls are the
correct size for the average human hand
(some manufacturers seem to forget this
point...) and, while easy to move, have
their calibrated positions defined by
click stops.

The instruction manual accompanying
the scope is particularly lucid — the text,
hightighted to ease location of details, is
punctuated with examples; four pages
are devoted to a detailed treatment of
the component tester with lots of
example traces obtained from the more
common components. When purchased
(shortly after product release), no circuit
diagram was available - but Hameg
supplied this and other schematics
within one month. {f the need ever arises,
all the vital service information is there.
The circuitdiagrams show the true solid-
state nature of the scope —the only valve
the author can spot is the CRT.

The display, which uses a medium
persistence phosphor (green) is very
sharp at all beam intensities. This is
important because excellent detail can
be seen in complex waveforms which
would otherwise be blurred. The iack of
an illuminated graticule will not be
noticed by most users although it is
useful for photographic purposes. The
HM203-4 is intended to be a general
purpose instrument—asturdy metal case
ensures that it will survive most
onslaughts. The carrying handle can be
setto alter the scope attitude to 0°,10°, or
20°to ease viewing when mounted on the
bench. Atamere 7kg (it weighs less than
the author’s portable television) it is
easily carried around - contrasting
remarkably with the older instruments
which may be seen bending the floor in
secondhand shops. This reduction in
weightis caused by the modern circuitry
which goes away with the heavy transfor-
mers used in valve instrumets - and
leaves the Hameg sipping power from
the mains at only 36 Watts.

Conclusion

The frequency range of the Hameg
HM203-4 is ideal for the amateur or
professional; its good sensitivity and
accuracy outrun some rivals. The low
price and ease-of-use make it an ideal
instrument for the home, while the low
power consumption and weight would
make it an ideal companion for a dx-
pedition or field day.
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DOT MATRIX PRINTERS

ALL PRINTERS HAVE CENTRONIC PARALLEL INTERFACE UNLESS
OTHERWISE STATED. ALL PRINTERS HAVE H:

ADDRESSABLE GRAPHIC MODE. PLEASE SEND SAE FOR

FULL DETAIL

EPSON

FX 80 160 CPS 10" wide 1nc & pin fee £344 - VAT £395
FX 100 160 CPS 15" wide fnic flvacl leed £431 - VAT £495
RX80F T 100 CPS 10" wide trict & lract teed £261 - VAT £299
RXBOT 100 CPS 10 wide tractor leed £234 - VAT £269
LQ1500 21 'S Letter %la'vly;nnlev

8143 RS 23 Inlevlace for RX printers £29 - VAT £33

B148 RS232 interlace with 2K nunw xon xoft £60 - VAT
Ribbon Cartridge Yor AX80 FX80 & M £7 - VAT £7
Ribbon Cartrdge tor FX100 & MX1 00 £12 - VAT €13

Gem.m 10X 120 CPS 10" wide fric &tractleed £200 - VAT £229
Gemni 15X 120 CPS 157 wige tricl & Iract £295 - VAT £339
Detta 10 160 CPS 10" wide frict & tract lteed £327 - VAT £375
Della 15 160 CPS 15" wide trict & trac! feed £414 - VAT €475

Radix-10 200 CPS NLQ 16K Butter Par &
senal intertace downipadable characters

BBC MICROCOMPUTER SYSTEM

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £199.°

WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER
EACH COMPUTER

This s [he DESE MICeocampuler cutrently on the market 32K RAM

32K ROM 8 modes of operation tail colour tull-size keyboard internal
EAPANSINNS SUCK as dise RteHAce speech synthesizer Econet iterface -
In short 1115 a personal camputer capable of expanding nto a smatt
DUSINESS Systeny

BBC M-c-ocnn‘pulm Model B [348 - VAT £399
BBC Mod B - disk mierface £309 - VAT  £469
BBC Mon 8 - Econet imeitace £389 - VAT £447
BBC Mod B - disk and Econet interfaces £450 - VAT £517
BBC 100K dish drve £230 - VAT £264
BBC aual BOOK sk v £699 - VAT £803
Toich 280 cish ack mciudm 2n0

processor 6K N".}p«mlmn

system - Free Pvr'pc( Sollwa £696 - VAT £799
BBC Tetotext receiver (Augy £196 - VAT §£225
BBC cassette recorder and teaad £26 - VAT £29
Disk antertace kit itree fiitiny £84 - VAT £96
Mod A 10 Mod B fgmd!‘ L £70 - VAT £80
Fdlmq chatge tor A lo B upgrade kot £20 - VAT f£23
16K memory ur\o:am- n £30 - VAT €34
Games paddie: £11 - VAT €12
12 Monocmomo monitor ncl cahie £89 - VAT £102
11 Colour momitar «nc) cable £198 - VAT £22
User guide £10 - VAT £10
Econet intertace ifree fiting £60 - VAT €69
Speech interface itree fithng £47 - VAT €54
BBC sk manual - formating disk £30 - VAT £34
Parallel printer cahle £10 - VAT £11
BBC word processor Iview) £52 < VAT €89
BBC Fourth ianguage cassette £15 - VAT £17
BBC Lisp language cassette £15 - vAT €17

APPROVED ECONET SERVICE CENTRE
K A LARGE RANGE OF SOFTWARE FOR BB CRO
INCLUDING ACORNSOFT BEC SOFTWARE LONGMANS SOFTWARE
PLEASE SEND LARGF STAMPED ADDRESSED ENVELOPE
FOR FULL DETAILS

incredible value at £431 - VAT £495

Radix-15 15" wde version ol Radix-10 £518 - VAT £595

SEIKOSHA

GP100A 50 CPS 10 wide tractor |eea £156 - VAT £179

GP250X 50 CPS 10” wide trac feed er & par £196 - VAT £225

GP10OVC 30CPS 10" wide V|C20&64 nferf €174 - VAT €199
P500A 50 CPS 10" wide tractor teed £187 - VAT £215

GP550A 50 CPS 10’ w.de Inction & tract

couesponaence qua £234 - VAT £269

GP100AS Serial lmevlacp ideal for Spectrum

with mucrodrive £174 - VAT €198

SHINWA

CP80 80 CPS 10" wide Inction & tract teed [187 - VAT €215

Spare nibbon cartridge lor CP80 £6 - VAT £6

RITE!

AN
Compact 120 CPS B0 col fnct & tract feed 200 -+ VAT £229

CANON
PW1080A 160 CPS 10" wige 27 CPS NLO
4 x 16 ma s CPS ° £283 - VAT (325
PWHSGA ‘60 CPS 15 wide 27 NL!
24 % 16 matrix ) €347 - VAT £399

COLOUR PRINTERS

Seikosha GP700A 7 colour 50 CPS printer
Canon PJI0B0A 7 colour 40 CPSnk jet printer
CPP40 40 cotumn 4 colour baltery operated

347 . VAT - £2399
£391 - VAT - 449
£118 - VAT  £135

TORCH 280 2nd PROCESSOR
For only £347 + VAT

Torch 2nd Processor 280 s surplled with perfect writer {a powerfut Word
Processor) pertect speller (spelling checkin Bsrogram - | should have used
one for making this advert') Perfect Filer {. atabase Program) Perlect
Calc (Spreagd Sheet) It includes 64K memory (Almost 60K avaiabile to user)
Fus inside BBC Computer

£347 - VAT - £399
£695 - VAT £799

280 2n0 Process - Perfect Sottware
280 Processor - Perfecl Sottware - Dual B0OOK
Disk Drives

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY

| GUARANTEED LOWEST PRICES |

BUSINESS SYSTEMS

APRICOT — SIRIUS — SANYO
IBM — TEXAS — TORCH

APRICOT “Portable Executive Computer 16 Bit Micro. 256K AAM. up to
1.44 meg‘OJ es floppy disk storage 3',” Sony disks Portable brief case
styling lem with auto dialler (ophonal) hard ¢hsk optional Vast software
hbrary (compatible with Sinus

Apricot with Single Orive ana Moll or £1690 + VAT
Aprnicot with Double Drive and Monitor ang
Free Printer or 2nd Monitor £1890 - VAT

SANYO PROFESSIONAL COMPUTER

16 Bit Micro 128K RAM expandable to 256K Single or Double Disk Drive
Buitt in full colour grapmcs g 0 x 200 pixels in 8 colours) {BM compatible
Free software. Sanyo 50 26 AM single drive and free software

tnciuding Wordstar nnd C £699 + VAT
Sanyo IC555 128K d ouble dme and tree software mcludung words(ar
Caicstar. Inforstar Datastar etc VAT

SIRIUS 1 Sinus 1 Computer with 128K RAM ano 12 megabyte Fioppy
disc storage |nclud|ng P/M 86. MS DOS a
Microsoft £2195 + VAT

Sinus 1 Computer with 256K RAM and 2 4 megabyte Floppy disk s(orage
including C C/M 86 MS DOS & Microsoft Basic £2895 «+ VAT

TORCH

CF500 COMPUTER with colour monitor inciudes Twin 400K disks. Torchnet

Operating System free perfect sottware (perfect writer. pesfect speller

perfect calc perfect mevL Torchmail Plus (Electronic Mail) Torch Mars

&Fmancml modethng witl gyaphncs) Torchtel (Viewdata Access System)
xecutive Aid (Menu Sys!

Datel 600 {Link to ouls1de mamhame services e

Telecom £2950 + VAT

TEXAS INSTRUMENTS PROFESSIONAL COMPUTER

T1 502 Duai 320KB Drives 256K RAM Up 1o 10 megabyte on board storage

possnble T) speech command hardware option brings a new Ievel ol user

puting. Allows voice
Prlce £2650 VAT

(Ophonal)
MAINTENANCE CONTRACTS ARE AVAILABLE.

DAISYWHEEL PRINTERS

JUKI 6100
20 CPS Bi-Directional Logsic seeking 10 12 15 CP1 - PS
Spacing 2K butfer bes osgellvng Dan?ywheel £349 - VAT  £395
Singer sheet feeder unit [217 - VAT £249
Tractor Umit £95 - VAT_ €109
RS 232 Intertace £52 - VAT £59
Spare Darsywheel £17 - VAT £19
BROYNER HR-1

3 CPS Bi- duecnonal 10 1215CP3 - PS £344 - VAT  £395

KthoavdU
e Sheel Feeder Unit £217 - VAT £24
Findioc s Fecter L £95 - VAT £109

DAISY STEP 2000
20 CPS Umdirechional 1012 15 CP1 £260 - VAT £299

SMITH CORONA TPt
12 CPS 1012 CP1 nnidirectional [208 - VAT €239

PROFESSIONAL
MONITORS

"SANYO
"MICROVITEC
"FIDELITY
"PHOENIX

SANYOQ

DM8112 12 Green screen 18 MHZ Hi-Res £86 - VAT 199
DM2112 12" Green screen 15 MHZ Mondor £66 - VAT (75
CD3125 14 RGE Normal Res Cotour Monttor £173 - VAT £199
CDA117 14" RGB Mediim Res Colour Monitor £286 - VAT £329
CD311% 14 RGB High Res Colour Montar £391 - VAT 449

TEC CUB
MICORVIME FAGB Normal Res Calour Monitor £173 - VAT £199
1451 MS 14 RGB Medivm Res Colour Manitor £321 - VAT £389
1441 MS 14 RGB H:gh Res Colour Monitor £417 - VAT £479

FIDELITY Colour Monitor

CM1414 RGB RGBY Composite snuna ¢nl £187 - VAT €215
PHOENIX
Phacmia High Res 12 Green Momior - VAT €75

Phonnix High Res 12 Amber Manitor CGQ VAT €79

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drves are supplied veady cased with ail the necesary cables
formating program and User
There are some very usetul ummes inctuded on formating disc e.g
DISASSEMBLER- Thus 15 6502 machine code disassembler.
*DUP To copy and rename a file on disc
" FORMAT Formating program for 40 & BO Iucks
. FREE This ubibty provides a disk usage analy
" MDUMP Enables you to display angd modify an'y part ot BBC memory
T MERGE Merge a number of text files mto ono
ownloads a basic program t 00
SDUMP Screen dump for EPSON in auquph-c modes
" VERIFY Verthes every sector on a dis|
° MENU- A tiexible menu program

s 1472 VAT - 1189
Dual drive 200K. 40 trks, single sided £286 -

ingle drive 400K 80 trks. double sided £199 - VA
Single drive 400K 40/80 trks._ swnchlble 0s
Dual drive 800K B0 trks. double si
Oual drive BOOK 40780 trks switchable DS :Aoa VAT - £489
All above drives are low power slimline. (0.3 A typ at- 12vand0 4 Aat - Sv
per drive) Normally exira power surply is not required. the BBC Compmer

owev sué)gI¥ 1s des‘?sned l%guve ;&:ﬂog&ower drive (1T 1S

- £34
ISKEYY AR CERT'FIEO EITHER MEMOREXOR DETALIFE

YOUR CONTACTS AT AKHTER ARE

HAMAYUN MUGHAL
PAULA HAYES
TONY GLOVER
DENNIS SUTCH
MAHAMAD EDIB
ALAN LAFFOLEY

DEALER/BULK ENQUIRIES

TELEPHONE ORDERS

DEALER ORDERS

BUSINESS SYSTEMS ENQUIRIES

EXPORT ENQUIRIES

ECONET SYSTEM TECHNICAL ENQUIRIES

ACCOUNTS CARON ANDREWS
DESPATCH PAUL SWIFT
REPAIRS JOHN MAULE

COMPLETE WORDPROCESSING
SYSTEMS
INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

SVSTEM 18BC Micro model B, Wordwise. Phoenix monitor. Smith Corona
1 Daisywheel Printer. Casselt Recorder + all the necessary cables and
documenuhan £696 + £799.25

SYSTEM 2. BBC Micro model B + Disk Interface. Phoenix Momitor. 100K
sm?le Disk Drive. Wordwise. Smith Corona Dalsywheel Printer
+ all the necessary cables and documentation

Price only £895 « VAT = £1029.25

SYSTEM 3. BBC Micro model B + Disk Interface. Phoenix Monitor, Dual
Disk Drives 200K. Worawise. Smith Corona Daisywheet Printer + ail the
necessary cables and documentation
Price £999 « VAT = £1148.85

SYSTEM 4. BBC Micro model B » Disk Interface. Sanyo High-Res Green
Monitor. Wordwise (or view). Juki 6100 Dalsywnnl Printer. Single 400K
Disk Drive + ail the ssary cables an

£1049 « VAT = £1208.35

SYSTEM 5, BBC Mod B Micro +» Disk Interface san‘o High Res Green
Monitor. Wordwise {or view). Jukl 6100 Daisywheel nnm Ouat Disk
Orive 800K - all the necessary cables and documentation

Price £1195 - VAT = £1374.25

SYSTEM 6. Sanyo 16 Bit. IMB pc Compatible Micro. 128K RAM. Single Disk
Drive 180K. Wordstar. Caic Star, Sanyo High Res Green Monitor. Juki 6100
Daisywheei Printer - all cable and documenun

nce Only UOQS » VAT = £1259.25

SYSTEM 7. Sanyo 18 Bit. IBM pc Compatible Micro 128K RAM. Dual Disk
Onvu 360!( Wordstar. Catc Star. Mailmerge. infostar. Spelistar Datastar

High Res Green Monitor. Juki 6100
nscuury cables and documentation

o

8isywheet Printer + and all
Price £1295 » VAT - £1489.28

SYSTEM 8. Ali the components of System 6 but with Sanyo High Res Colour
Monitor and Wordstar with Colour Facihties
Prlce £1395 - VAT - £1604.28

SYSTEM 9. All the components of s?«am 7 but with Sanyo High Res Colour
Monitor and Wordstar with Colour Facibties
Price £1585 + VAT = £1834.28

WE CAN ALSO SUPPLY PACKAGES WITH COMPONENTS OF YOUR
'WN CHOICE. PLEASE PHONE éﬂﬂl) 412639 AND ASK FOR
HAMAYUN MUGHAL FOR A PRICE.

AKHTER INSTRUMENTS | TD T A

COMPUTER GBROUP

ORDERING INFORMATION:

ept official orders from UK Governmenl and Educ:

ishments. Carriage 13 Free btél( onl ) vav normal oennry it txpuu
hivery is réquired please add
orders on Barciay and Access Card
All cheques made payable to "AKHTER | NST

28/29 BURNT MILL

N.B. ALL YAT INCLUDED PRICES ARE THE CORRECT PRICES.
!l'Ct. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.

parcet Weuc ttelephone
Iuna nn g‘sz 3521 {10 fines)

OPENING HOURS: MON-FR! 9am-6.30pm, SAT 10am-5pm

HARLOW, ESSEX. CM20 2HU U K.
We welcome callers, no parking problems.

Tel HARLOW (0279) 443521 Telex: 818894 AKHTER G




—POINT OF —
—CONTACT—

The general interests of some of our readers are shown below. If you have similar interests why not
establish a point of contact at the time and on the band indicated

If you wish to be included in this scheme, would you please complete and return the form below and
send to: Radio & Electronics World, Sovereign House, Brentwood, Essex CM14 4SE.

MOST IMPORTANT — include a telephone number — if you have a particularly interesting contact so

that we can contact you for details for publication.

GA4LNA:

Usually avaitable Mondays
to Fridays between 06.30 and
07.15 and before 12.00 during
weekends on 1.8, 3.5, 7, 10 and
14MHz. Uses CW mainly but
sometimes phone on RNARS
nets nr 2069. Equipment
includes Redifon marine
TCVR with H/B synthesiser
and his special interest is
Homebrew. Most interesting
contact was QSO and CARU
from the Magnus oil platform.

S5B4NA:

Usually available daily
except Mondays and Tues-
days between 13.30 and 16.30

GMT on 10, 15 and 20 metres..

Uses phone and CW. Equip-
ment includes FT-902 DM and
his special interests are DX
stations and contacts with
USA stations. Most inter-
esting contact to date was
QSO-A3J with 5W1DZ in Apia
{(Western Samoa) on 21.243.

G4VFG:

Usually available between
22.00 and 24.00 Monday to
Friday on 80m and at various
times during the weekends
on 10 metres and 2 metres
SSB. Uses mostly phone but
occasionally CW. Equipment
includes Yaesu FT77, Eddys-
tone EC10RCVR, Trio 2300 FM
2m, Belcom liner 2SSB. His
special interests are QRP
portable work on VHF, con-
struction and simple anten-
nae. Most interesting contact
was VP8BALD on S Orkney on
28MHz.

G4NNJ:

Usually available daily on
20,40 and 80 metres. Uses CW
only.

Equipment includes
Homebrew QRP on 80m and
Heath HW7 40/20/15. His spe-
cial interests include rag-
chew around the UK on 80m.
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GUONAE:

Usually available daily after
18.00 on 144MHz. Phone only
at present. Equipment
includes IC290H, IC2E, Bel-
com Liner 2, R1000, Vic 20 with
MPTU-1 terminal unit (RTTY).
His special interests are /P
operation, RTTY, amateur
satellites and FSTV (receive
only).

G3VMR:

Usually available Sundays
on 2m, CH14 (145/:35) and 10m
(28.4). Nets 11.00 (social), 19.30
(data). Uses phone, FM pre-
ferred. Equipment includes
Multi 2000 & Atlas 210. Special
interests are high speed data
and news bulletins using
CCITT tones at 300 and 1200
baud, text and programs.

G3IFM:

Usually available = daily
between 08.00 and 20.00 on 160
through 10 metres (local
chats on 2m). Uses RTTY and
AMTOR. Equipment inciudes
FT1012D, VIC-20, AMTOR
AMT-1,5band vertical ant. His
special interests are RTTY
and AMTOR mainly 20m.
Auto-mode available on 14075
MHz daily. Most interesting
contact was FP8 in 1950s,
10Watts CW on 7MHz.

G1ESG:
Usually available on
Wednesdays, Fridays and

Sundays between 08.30 and
21.00 on 144 MHz. Uses phone,
F3E and sometimes J3E.
Equipment includes Icom
IC2E and FT290R. His special
interest is DX. Most inter-
esting contact was Lebanon
during lift, RST (5-0-3).

G3ZNZ:

Usually available most days
on 144 and 432MHz. Uses J3E
and FM mainty horizontal.
Equipment includes FT221R

Mutex Board, FT780R and
19ELE ‘Cushcraft’ Boomer.
Special interests are radio
computing with Dragon 32,
diplomas especially DLD1000
on VHF and PA1000 2 metres
VHF. Mostinteresting contact
made to date was QSO with
King Hussein (JY1) and his
then wife Princess Muna
(JY2). Both confirmed. Last
QSO to complete "WAB' gold
(13) and ‘Mary Rose'.

G3NRW:

Usually available on Sun-
days between 0900 and 1300
on 2, 4 and 20 metres. Equip-
ment includes FT200, MM
transverters, Nascom for
RTTY and AMTOR. He is
editor of ‘Datacom’ and of the
BARTG quarterly magazine.
His special interests are
RTTY, AMTOR, Packet radio,
computers, QRPp (50mW on
20m) and transmitting RTTY
news on 2m on Sundays at
10.30.

G3YLR:

Usually available most days
on 3.5MHz through 30MHz
and 144-146MHz. Uses mainly
phone. Equipment includes
HF bands, Ten Tec Argosy I,
144-Trio 2300 and 40w amp.
Special interests are RNARS,
AMSAT, G-QRP, mobile,
Technical interest: antennae
transmission lines, methods
of matching. Has upwards of
1000 QSL cards and has had
one interesting QSO with Jan

Mayen lIsland and another
with St Kilda.
G1DCD:

Usually available daily
between 1800 and 0100 on 2
metres. Uses phone and
RTTY. Equipment includes

KDK FM 2030, Belcom LS102
and MM transverter. Special
interests are AMTOR, satel-
lite work and European DX.

Most interesting contact was
made with F6BY (France).

G8YOX:

Usually available early
evenings on most days on 2m,
23cm and above.

Uses phone, RTTY with
computer, SSB, ATV. Equip-
ment includes, Trio TR1010
SSB Txcvr, H/brew linear,
H/brew FM Synth Rig, 9ELE
Tonna, 24 ELE Quad (23cms)
and his special interests
include VHF/UHF DX, Meteor
scatter microwave propoga-
tion, homebrew equipment
and computer-aided com-
munication. Most interesting
contact to date was madewith
Karl OK1KH/P. Czech 2m
SSB.

G2DHV:

Usually available most days
during the afternoons on 160-
80 (A3E/A1A), 20/15/10 (A1A),
10(F3E)and 4/2(A1A/T3E) and
can be contacted mostly by
CW and, occasionally, phone.
Equipment is mostly home
converted gear plus MX4-
MX2-TR2100M, and his spe-
cial interests include DX,
AMSAT, VHF/UHF, Micro-
waves, ATV/SSTV propoga-
tion, aerials, construction,
mobile, satellites and con-
tests (VHF). Most interesting
contact to date: QTH AL41F-
JOO1F.

G2VF:

Usually available most
afternoons and evenings on
40, 15, 20 and 10m (CW only).
Equipment inciudes Heathkit
HX1681 and DX100 transmit-
ters, HF loop antenna.

Special interests include
loop antennae for HF bands.
RSGB QSL awards. Bureau
Sub Manager. Had an inter-
esting contact with OR4VN
during the Antarctic expedi-
tion of 1964/65.
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POINTS OF CONTACT

G2VF: Had an interesting contact Equipment includes FT101E 5760 MHz. Uses SSB, CW,

Usually available most with OR4VN during the (modified), Standard C8500 FSTV, RTTY. Has various
afternoons and evenings on  Antarctic expedition of and Datong downconverter. equipment and his special
40, 15, 20 and 10m (CW only).  1964/65. Special interests are various interests include EME on
Equipment includes Heathkit nets, 80m, KSG, BTI, RNARS  144/432 MHz, MS on 144 (432),
HX1681 and DX100 transmit- G3AKG: and RAOTA. Auroral, Sporadic-E and DX

ters, HF loop antenna. Special
interests include loop anten-
nae for HF bands. RSGB QSL
awards. Bureau Sub Manager.

Usually available Monday to
Friday: 08.00-09.00, 09.30-10.30,
15.00-17.00 on 10, 15 and 80
metres. Uses CW and SSB.

G4ASR:
Usually available daily from
16.00 on 70, 144, 432, 1296 and

Tropo. Most interesting con-
tacts made to date: 584AZ on
70 MHz, LAGHL/TF Iceland,
three QSO’s on 144 MHz.

POINT OF CONTACT

.......................................................................................................................................... Postcode.......c..cc......
Telephone NO ..o Call Sign...ccoocveiiiieee Date licensed.........ccceoeevnieccinnnnane,
Type of Licence A............ ] Bl ]
Bands USUAIY PreferrEd ..o ettt er s et e s et e e e e e e eeraaanas
Operatingdays M T W T F S S THMIES ettt et
EQUIPIMENT et et eete e e er e et e te e e et e et e et e ee e e eeeeeteee e teeseeneeeaeeeteeneeaneeeeeeeeeeeeeeeene
PRONE/CW .. e et e et ettt et e e et et et e e et e et e ete e s oot e et e e e enee st eeeeeee s e eeeeeneeaeeetonen
Special INTErestsS @G DX, AMSAT E1C ...ttt et e e eee e eae e e e eee s eeneenes
Most interesting contact MadE tO At ..o ettt e e e

................................................................................................... RTRTETR o SRR s AT TaTaTettta TeTele ARTTTTTaTeTs « STl R E 008

We are pleased to accept Points of Contact not on our order form

BREDHURST ELECTRONICS =sse MAIL ORDER
HIGH ST, HANDCROSS, W. SX. mea.. AND RETAIL

MON-FRI 9-12.30/1.30-5.00
(0444) 400786 RH17 6BW LERI 942.30/1.20-

Bredhurst

electronics

THE COMMUNICATIONS CENTRE OF THE SOUTH —
HF TRANSCEIVERS

TRiO TS930S
YAESU FT980
ICOM IC751
ICOM 1C745
TRIO TS4305
TRIO 158308
YEAESU FT102
YAESU FT757GX
TRIO 185308
TRIO TS1308 555.00 —)
YAESU FT77 459.00

1ICOM IC-ATS00 Auto 369.00
ICOM IC-AT100 auto 269.00
TRIO AT250 auto 273.00
YAESU FC757 auto 231.00
YAESU FC102 High Power 179.00
TRIO AT230 138.00
TRIO AT130 95.45
YAESU FC700 98.90
WELZ AC38 69.00
YAESU FRT7700 Short Wave Listening 46.00 d
ICOM R70
TRIO R2000
TRIO VC10 VHF Converter for R2000
YAESU FRG7700M with memory
YAESU FRG7700 without memory
YAESU FRT7700 antenna tuner for

FRG7700

FRA7700 active antenna for

FRG7700

R600

RANSCEIVER £
TM201A 25W Mobile 269.00
1C27E 25W Mabile 299.00
FT230R 25W Mobile 259.00
TR2500 Handheld 237.00
Muiti 725X 25W Mobile 215.00
FT208R Handheld 199.00
ICOM  1C2E Handheld 169.00
ICOM  IC02E Handheld 229.00

£ {c&p

1150.00 =)
1265.00 (=)
1049.00 (=)
839.00 —)
752.00 (—)
731.00 (=)
685.00 =)
685.00 —)
638.00 —)

2M F!

TRIO
ICOM
YAESU
TRIO
FDK
YAESU

PEAKERS

TRIO SP230 (TS830. 530)
TRIO SP430 (TS430)
TRIO SP120 (TS130. 120)
YAESU SP102 (FT102)
TRIO SP40 Mobile speaker 14.49 (0.75)
YAESU FSP 1 Mobile speaker 1265  (0.75)

WORLD CLOCKS

- TRIO HC10 Digital 67.62 (2.00}

2M MULTIMODE TRANSCEIVE ICOM Globe Clock — LCD readout 55.00 (2.00)

TRIO TS780 2M and 70cm base 795.00 YAESU QTR 24D — Analogue quartz 34.50 (2.00}
YAESU  FT726R 2m fitted (70cm - -

optional) base 739.00 -
IC271E 25W base 629.00

H1-Q Balun 1:1 5kW pep
LC2300i25VMObHE g W2AU Unadilla 4:1 Balun

TR9130 25W Mobile 45200 7-1 14/21/28 MHz Unadilla Traps — pair
FT480R 15W Mobile 399.00 &
N . 7-1MHz RAL TRAPS — Epoxy — pair
Multi 750XX 20W mobile 315.00 A
FT290R Portable 269.00 Self Amalgamating Tape 10m x 25mm
. T-piece polyprop Dipole centre
Polyprop Strain Insulators
Small ceramic Egg tnsulators
Large ceramic Egg Insulators
75 ohm Twin Feeder light duty
300 ohm Twin Feeder
UR67 Low loss coax — 50ohm
UR76 50 ohm coax — dia 5mm  per metre
UR70 70 ohm coax per metre
4mm Polyester Guy Rope. stength 400kg
per metre

METER

£ (c&p)

4200 (1.50)
2090  (1.50)
2714 (150)
5250  (1.50)

iCOM
ICOM
TRIO
YAESU
FDK
YAESU

(0.75)
(1.20)
(1.20)
(1.50)
(0.75)
{0.30)
(0.10)
(0.10)
{0.10)
(0.40)
004)
(0.20)
(0.05)
(0.05)

TW4000A Mobile 2M/70cm
TMA401A 12W Mobile
TR3500 Handheld

FT790R Muitimode portable
IC4E Handheld

FT708R Handheld

per metre
per metre
per metre

(0.04)

YAESU
YAESU
TRIO
TRIO
ICOM
ICOM
DRAE

FP7579X
FP700
PS430S8
PS20
PS15
PS20

4 amp

6 amp

149.00
125.00
115.00

5995
119.00
176.00

7950
110.00

R.PO

SP1SM  SWR-Power HF/2M 200W

SP45M  SWR-Power 2M/70cm 100W
SP250M SWR-Power HF/2kw 55.00
SP35OM  SWR-Pwr HF/2M/70cm 200W 65.00

OAXIAL SWITCHES

SA450 2 Way Diecast SO239 (500MHz)  10.00  (0.75)
12amp  £8640 (—) 40amp 22500 SA450 2 Way Diecast N plug (500 MHz)  12.95  (0.75)
CH20A 2 Way Welz S0239 (300 MHz) 1950 (1.00)

CH20N 2 Way Welz N plugs (900MH2) 3450 (1.00)
GOODS NORMALLY DESPATCHED WITHIN 24 HRS — PRICES CORRECT AT TIME OF GOING TO PRESS — E&OE

39.00
5500

(1.00}
(1.00)
(1.00)
(1.00}

YAESU

TRIO

34.00 (—)
53.50 (—)
6 amp 4830 (—) 24 amp  125.00

12 amp
24 amp
JIL SX200N BNOS
AOR AR2001 25—500MHz

FDK ATC720 Handhetd Airband
FDK RX40 Handheld 141-179 MHz

132,00
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REGULATORS
LM317T Plastic TO220variable

240vACFAN4.6” SQUARE NEW
12v DC Brushless fan reversible 2.5" sq 2"
KLIPPON terminal block EKS 12/4 12 way
20Aterm block

L036 TO3 Metal 12v L037 15v
7805/12/15/24 plastic
7905/12/15/24 plastic ...
CA3085T0O99

BELLING-LEE 12way block L1469.4/£1.00
POTENTIOMETERS short spindie 2k5 10k
500k 1in 500k log long spindle
40KHZ ULTRASONIC TRANSDUCERS
EX-EQPT.NODATA
RECTIFIERS
120v 35A stud
12FR40012A 400v small stud ..
BY1271200V 1.2A
1N5401100v 3A
BY254800v3A
BY2551300v 3A
1A 800v bridge rectifier
6A 100v bridge
10A 100v bridge ...
15A100v bridge ...
25A 200V bridge...
25A 400v bridge

.£2.0010/€17
...80p 10/£6.00
£1 0510/£8.50

2102500ns AMD..
POWER TRANSISTORS
2N3055 Motorola
2N3055 Ex eqpt tested

MJE2955 equiv

Futaba 4 digit clock fluorescent display 6A100vbridge .............ccoccooovvvvorriin.
Futaba 8 digit calculator fluorescent
display 9CT-01-3L
LCD Clockdisplay0.7" digits..
Large Clockdisplay 1" digits
7seg 0.3" display comm cathode
MISCELLANEOUS

QUARTZ HALOGEN LAMPS

A1/216 24v 150w
H112v55w (car spot)
WOUND POT CORES
with adjusted unused

2NB399A 10A 600v
BTX95800v 15A
35A 800v stud
70A 500v large stud
MCR106 equiv4A400v40p ea.. 100/£20 00
2N50618A 60V T0O924/£1.00 ..

TICV10D 8A 400v TO923/€£1 .00

TOK KEY SWITCH 2 POLE 3 KEYS
ideal for car/home alarms £3... 100+ £2.00
12v 1.2w small wire ended lamps
fitAUDI/VW TR7 VOLVO
14v0.75w MES tamps
Heatshrinksleeving pack
PTFE sleeving pack asstd colours ...
250 mixed res diodes, zeners
Convergence pots asstd ...
Mixed electronlytic caps
ITT CASS RECORD/PLAY AMP+cct
Stereo cassette deck ...
StereocassR/P head
Mono head £1 Erase head
Thermal cut-out50'C, 77'C or 85'C
Thermal fuse 121'C 240v 15A
sim RS 413-563
Veropinsfit0.1" Vero
Double sided PCB pins
TO220Micas + bushes 10/50p...
TO3Micas + bushes
RELAYS 240v AC coil PCB mounting
2polechangeover
3polechangeover..
Varley24vdcdpc/orelay....
Fig 8 mains cassette leads .
KYNARwire wrapping wire 20z reet £1.00
PTFE min screened cable .
TOKINMAINS RFIFILTER 250v 15A. £3.00
TDKMAINSRFIFILTER 115v 15A
Epoxy potting compound 5009
Mercury tilt switch small
Minrotarysw4p c/01/8" shaft
Thorn 9000 TV audio o/p stage
10m7 CERAMIC FILTER 50p
6m CERAMICFILTER

TXAL2288A 400 visoltab
25A 800v ex eqpt tested
20A500v isolated ex egpt. tested
CONNECTORS

‘D'9way £1.00 15 way £1.25 25 way £2.00
37 way £2.00 50 way £2.50

(EX EQPT price perpair) covers 50p ea
AMPHENOL (Centronics) 36 way plug +
0.1" double sided edge connector 32 way
ideal ZX81/SPECTRUM
0.1"d/sided PCB Plug 24 + 25way....
2 pole sub min connectors ideal radio
controt RS 466/472/488/343 5 pairs/£2.00
IDC CONNECTORS
25 WAY ‘D' SOCKET e
20WAY SOCKET (ORIC PRINTER) .. £1.00
26 WAY SOCKET (BBC PRINTER])....
34WAY SOCKET(BBC DISC DRIVE)

40WAY SOCKET ... .
IDC EDGE CONNECTORS D/S EX-EQPT
34WAY (FITS DISC DRIVE PCB)

40WAY (FITSCENTRONICS 739 PCB)

WIRE WOUND RESISTORS 2.5W (W21 or

R10, 1RO, 2RO, 2R7, 3R9, 5R0, 4R7, 10R,
12R, 15R, 18R, 20R, 27R, 33R, 36R 47R 100R
120R 180R 270R 330R 390R 470R 560R 680R
820R 1K 1K2 1K3 1K82K7 3K3 10K

10 FOR £1.00
W22o0rsim 6 watt :
R22 1R5 9R1 10R 12R 20R 33R 51R 56R 62R
120R 180R 270R 390R 560R 620R 1K2 2K2

W23orsim9watt ... 6for £1.00

R22 1R03R06R856R 62R 100R 270R 1K8 10K
W24orsimi12watt ....................... 4for£1.00
10R 68R 75R 200R 270R 400R 620R 1K
PHOTO DEVICES
Slotted opto-switch OPCOA OPB815
£1.30
2N5777 o 50p 100/£26 1000/£190.00
TIL81T018 Photo transistor
TIL38InfraredLED................
OPI2252 Optoisolator ....................
Photodiode80p...............................
MEL12(Photodarlington base o/c) ..... 50p
RPN S8LD R v e rmssgob s g o 50p
TO1BLDR .ot 50p
LEDsRED3mmor5mm 12/£1.00 ....£5/100
GREEN + YELLOW 3/5mm 10/£1.00
£6/100
FLASHINGREDSMM ..o 50p

BICOLOUR RED/GREEN 5MM OR RECT
BOP oo 5/£2.00
DIODES

1N4151sim1N4148............ocoee.. 100/€£1.25
IN4148....... ... 100/£1.50
183740Germanium..... ... 100/£2.00
1N4004 or SD4 1A 300v ....100/£3.00
IN54013A 100V ..o, 10/£1.00

BA157 1A 400V Fast Recovery .... 100/£2.50

BA1591A 1000V Fast Recovery .. 100/£3.50

MULTI TURN PRESETS

10R 20R 100R 200R 500R..............ccoovenn. 40p

2K 5K 22K 50K 100K 200K

IC SOCKETS

8 pin 12/£1.00 14 pin 10/£1.00

18/20 pin  7/€1.00 100/£12 1k/£90

22/28pin  25p 24pin  25p 100/£20

1k/£130.00

40 pin 30p 16pin 12/€1 100/£6.00

TRIMMER CAPACITORS small

Grey1.5-6.4pF GREEN 2-22pF..... 6 for 50p
YELLOW 2-16pF

SOLID STATE RELAY NEW 10A 250v AC

zero voltage switching

controlvoltage8-28vDC.................. £2.00

VARIACO0t0270v 12A new uncased

£20.00
VARIAC 0to 130v6A new uncased ....£6.00
POLYESTER/POLYCARB CAPS
10n ax 100/€£2.00 22n radia! 100/£2.50
47n rad 100/£2.50
1u250v Polyester C280
5/£1.00 100/£10.00

1uSP/carbi15mmrad.................. 100/£5.00
2u2160vred 28mm .100/£10.00
470n250v AC Xratedrad ................. 4/£1.00

100N 250V AC X rated rad 20mm..... 4/£1.00
33n250vAC Xratedrad 15mm...... 10/£1.00
BEAD THERMISTORS
GLASSBEADNTCRes@20°C .............. 80p
250R 1K2 50K 220K 1M4
R53THERMISTOR .....cooooviiviii £1.50
BEAD TANTALUM CAPS
47u3V10u6V368u6V 12/£1.00.. 100/£6.00
2u2 20V ........... 8/£1100/£8.00
SMALL AXIAL CERAMIC CAPS 50V
15p 18p 22p 27p 33p 47p 68p 82p 470p in 10N
(P45 S e N 100/£3.00
STEPPER MOTOR 4 PHASE 2 9v
WINDINGS

MIN ORDER £2.50 OFFICIAL ORDERS WELCOME
UNIVERSITIES - COLLEGES - SCHOOLS - GOVT DEPARTMENTS
P&P AS SHOWN IN BRACKETS (HEAVY ITEMS)

KEYTRONICS

332 LEY STREET, ILFORD, ESSEX 50p OTHERWISE (LIGHT ITEMS) recer ]
Shop open Mon-Sat 10am-2pm
TELEPHONE: 01-553 1863 ADD 15% VAT TO TOTAL A

ELECTRONIC COMPONENTS BOUGHT FOR CASH

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement




The RSGB National Convention at the
NEC, Birmingham, 28-29 April, will be the
largest and most comprehensive hobby
exhibition ever held in the UK.

There will be 58 exhibitors, more than
double the figure for 1983. To accommo-
date this larger number the RSGB has
taken over Hall 3a with a total floorspace
of just under 6,000sq.m. — an increase in
area of 16% over Hall 6 and 6a used last
year.

A very wide selection of amateur
equipment will, as usual, be on display
and all the familiar big names will be
present.

Among the major companies exhibit-
ingwill be Western Electronics with their
comprehensive array of antennae, tow-
ers and masts; Wood and Douglas with
their complete range of kits; and, we
believe, Lowe Electronics have some-
thing up their sleeve for display (look for
them next to the RSGB stand near the
entrance). Thanet and SMC are other big
names to look out for.

Another major attraction again this
year will be the ever-popular flea market.
ittoo will be bigger, with over 150 tables
booked so far.

The RSGB stand will be as busy as ever
and all the books, charts and sundry
items will be avaitable.

Another stand guaranteed to attract
great interest will be the G-QRP Ciub,
who were overwhelmed last year and
who this time will have a stand twice as
large and many more people to help with
enquiries. In addition, the Rev George
Dobbs, G3RJV, will be giving atalk on the
Saturday afternoon. This, along with the
other lectures over the weekend will be
well worth attending. Do ensure, though,
that you arrive in good time for a
particular lecture or talk as space has, in
the past, been quickly taken by the
crowds who have turned up for the
informative and lively talks.

Take a break

The criticism levelled last year of
insufficient seating facilities should be
rectified this time; together with the
restaurant and bar facilities there will be
in excess of 400 seats available.

For those members of the family
seeking pursuits other than looking at
the shining array of Oriental ‘black
boxes', a frequent train service to
Birmingham New Street foraround 70p is
available and only takes about ten
minutes. Mums and tots can thus have a
day out shopping while Dad spends the
life savings on ‘that new rig’.

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

Facilities

If you will be arriving by car, there is
ample parking space and frequent free
‘shuttle’ buses will transfer you to the
entrance and will also convey you and
your bargains back to the car park when
you are ready to leave.

For those who require it, overnight
accommodation is available, prices ran-
ging from £8.00 per night for B & B to
around £35.00 for rooms with more
facilities. The Metropolitan Hotel on site
is the nearest and you should go to the

Prices shown are return fares
(Children half price)

Avon, Lincolnshire, Greater Man-

chester,Powys ... 10.40
Bedfordshire, Berkshire,

Merseyside, Sth Yorkshire,
GWeNt ... 11.90

Buckinghamshire, Oxfordshire . 9.20
Cambridgeshire, Greater London,

SUITEY oot 15.90
Cheshire, Gloucestershire,

Nottinghamshire..................... 7.90
Cleveland,Dyfed........ccccocoovee 21.40
Cornwall, Isle of Wight(vLondon)....
......................................................... 28.30

Cumbria, Devon, Dorset, Essex
(vLondon) Surrey (vLondon).19.90

Durham, Kent (v London) Sussex
(vLlondon)....cvreeceecnrcnnicann. 22.60

Derbyshire, Leicestershire,
Northamptonshire, Shropshire .....

........................................................... 6.50
Hampshire, Humberside,
Gwynedd..........cccoeiiiiinn, 17.40
Hampshire (v London) Suffolk
(vLlondon).....coevcviciincviccnnnns 24.10
Hereford & Worcester, Warwick-
shire, West Midlands................. 3.70
Hertfordshire, Mid-Glamorgan,
Somerset, WtYorkshire.......... 14.60

Hertfordshire (v London) Norfolk,
Nth Yorkshire, Wt Glamorgan 18.60
Lancashire, Wiltshire, Clwyd,

GlamorganSth ... 13.30
Staffordshire........cccoccveeeivccvecen. 5.00
Tyne & Wear, Dumfries &

Galloway .........coeeeevmreecerieecnee 25.60
Northumberiand............cccccoccee 30.80

Central Scotland, Fife,

Lothian, Strathclyde.. 33.80
Tayside ..cccoocovvnvencnnne 39.20
Grampian ... ... 41.70
Highland.......cccocevicniicneenn 45.90

Information Bureau opposite the Medi-
cal Centre on the main piazza for further
details.

The exhibition promises to be a great
day out for all the family, and from ail at R
& EWwe wish you happy bargain hunting!

‘HOW TO GET THERE

By rail

Birmingham International railway sta-
tion was built specificaily to serve the
NEC, and is linked by covered walkway
and escalator to the exhibition buildings.
Frequent trains from London (Euston)
provide an 80min connection, and there
are 10min journeys to Coventry and
Birmingham (New Street).

Members of the RSGB who wish to
travel by train may take advantage of a
special arrangement that has been made
with British Rail. This is a package deal,
which includes the rail journey from the
station nearest your home to Birming-
ham International — and admission to the
exhibition - all included in the price.
Since members don’t have to leave to go
home the same day, the opportunity
exists to enjoy the exhibition and also
stay overnight in Birmingham and enjoy
that too.

The table across shows the inclusive
prices from your county, and all that is
required is to complete the coupon
included in the April edition of ‘Radio
Communication’ and send it with your
remittance, and a self-addressed
envelope to: The Travel Manager, Kings
Cross Station, London NW1 2RT.

By road

Birmingham is located at the centre of
the national motorway system, and can
be reached quickly from all parts of the
UK. A pattern of specially-built roads
gives direct access from the M1, M5, M6,
M42 and M45, and parking for 15,000 cars
and 200 coaches is available; a free
shuttlie bus brings visitors from the car
park to the main entrance. The NEC is
also on local bus routes.

By air

Birmingham Airport is adjacent to the
NEC; a 5min journey by taxi or bus.
Scheduled flights operate between Bir-
mingham and all major European cities,
with five flights a day connecting with
London Heathrow.

For details of convention programme
see April issue R&EW, page 94
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INTRODUCING THE

AREC Y

Why you’ll want to make it your club.

Ever wished you could have first priority informationis now available—on an exclusive
on news about the latest radio equipment? priority basis—to members of the Amateur
First priority to buy at very special prices—or Radio Exchange Club.
a2-year Warranty option? We can also arrange for Radio Clubs

All this kind of exciting news and affiliation—Club Secretaries, please write.

\‘k! . - f‘)
AREC, (® \
€ NEws Anggnlry_.

PRIORITY: E THE
2-YEAR WARRANTY OPTION QUIPMEY L ATES T
ON NEW EQUIPMENT

For details of how to join- come into
any of the A.R.E. shops.Or phone.

LONDON: NORTHERN:

373 UXBRIDGE ROAD, 38 BRIDGE STREET,

ACTON, EARLESTOWN, NEWTON LE WILLOWS,
LONDON W3 9RH. MERSEYSIDE WA12 9BA.

Tel: 01-992 5765/6 Tel: 092 52 29881

AMATEUR RADIO EXCHANGE LTD
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YOUR STATION?

ICOMIC271E
2m base station for the
eighties, 25w O/P, 32

memories, scanning,
10/100Hz auto shift L SMBIE ESTAEN

. BASE STATION MIC
tuning rates + (as OR
options) voicefrequency AG20 INTERNAL

synthesiser, internal 12V
psu, GaAS FET preamp. gge‘s\;g N

HOW LOW CAN WE GO!

NEC Pmc
£629 with

YAESU FT790R
Portable microprocessor
controlled UHF 70cm
multimode. Fast

NEC Price
£249

; EXTRA-SPECIAL OFFER
becoming as popular as YAESU FT790R

its 2m brotherthe PLUS

FT290R~the FT790R

. 30W 70CM AMPLIFIER
has the same major ELH730 G
features. Power output WORTH £114.95
is 1 watt, butincludes a [
ALL FOR ONLY

£299

speech processor.
] INSTANT HP

) [PV

PERFECT TIMING

- =
= 187188 22

ICOMICR71
The latest superior
grade receiver, with

keyboard entry, 32 NEC PRICE
tunable memories three

rates of tuning + (as £64g
options) infrared WITH

remote, F.M., voice GLOBAL CLOCK

frequency synthesiser,
additional filters.

REACH FOR THE SKY

YAESUFT726R
Multiband base station
transceiver. Just
compare the following
features:

MD IB8 MIC

| WRITTEN DETAILS ON REQUEST
PRICES CORRECT AT TIME OF GOING TO PRESS

FEATURES FT 726R 75780 FEATURES | FT726R = TS780
|

:a)got bands | yes | no { Limited Band Scan | yes yes
[450 MHz capabilty | yes | no [ Mode Memory yes no

IF Shift yes yes { Memory Backup Itheum AAcelt

IF Width yes no | RX Tone Control yes | no |
CW Filter option no J‘ I'RF PWR Control continuous _‘_Hn/Low
X-band Fuil Dupiex | option no J Speech Processor | AF none
Squelch alimodes | FMonly | [VOX no ves |
| Memory Channels | 11 110 | [cwsSemibreakn | yes yes
EXTRA-SPECIAL OFFER

FT726R WITH 70cm CARD FITTED £989-WITH
DUPLEXER/SATELLITE MODULE WORTH £95!!

52
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YAESU FT708R
Compact synthesised
70cm, hand held, mini-

WORLD BEATER » MORE FORLESS

mum 1 Watt O/P,
scanning/memories, full an
10MHz coverage.

iss NEC pRICE

E £179 witi
. NCOC CHARGER!!

YAESU FT290R NEC PRICE

The design team on this

one at YAESU definitely  £209 WITH
deserve full marks—

p?ost?ab(lay therngktSseHing MUTEK BOARD
2mmutimodeinthe  (LIST PRICE £296)

world.
R.U. SERIOUS?

YAESU FT757GX

ICOMIC745 s

H.F. transceiver/gen. N Ec PRICE gg,%?;cctgviﬁg\io .

coverage receiver. The £839 WITH 100W O/P. What more

IC740 was, and stillis, FREE can we say, except ... NEC PRICE

popular—the intro- If you haven'talready

duction of the IC745 ICSM6 BASE STATION MIC  heard or seen one, then £685 WITH

with its additional AND you also probably think

features makes it our that Bobby Charlton still émﬁ{g ?(2¢23
recommendationforthe  ICEX242 FM MODULE- plays football for AM FILTER/CW FILTER
serious H.F. operator. WORTH £67!! England!

LONDON ONLY - NEW OPENING HOURS - STARTING MAY 1st
MONDAYS-closed - WEDNESDAYS—-open - THURSDAY S—late night
FULL DETAILS: TUES, WED, FRI19.30-5.30 - THURS 9.30-6.30 - SAT 9.30-5.00

LONDON: NORTHERN:

373 UXBRIDGE ROAD, 38 BRIDGE STREET,

ACTON, EARLESTOWN, NEWTON LE WILLOWS,
LONDON W3 9RH. MERSEYSIDE WA12 9BA.

Tel: 01-992 5765/6 Tel: 092 52 29881

AMATEUR RADIO EXCHANGE LTD
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DEWSBURY ELECTRONICS

GAMMA TWIN

2 METRE FOLDED
2 WAVE ANTENNA

Copyright Gamma Aerial Products 1982

APPROVED

, ll'l'lllll - Illllllllllllll_ll"‘%‘l‘l - \\\\\

f =
- - : ot

oy,

onay Towen
¥
,

P.8deS5H73 Wit Tis ok oo

ENEN AN WNuN SN
e o i The GAMMA TWIN has the

”"'“1\ hne N | following unique features:

m' = “« * VERY LOW ANGLE OF
e o RADIATION

. 1
* ADJUSTABLE RADIATOR.
(140-150 MHZ)

This antenna is based on the
very popular and successful
‘SLIM JIM’' design.

A$TI00 HE TRANSCEIVER

JST100 AMATEUR BAND TRANSCEIVER _.....coooovivoo £998.00

transceivers_~gge u
collect dust{ yec.sTA

PROTECT YOURS NOwI!!!

Exclusive to Dewsbury Electronics
opaque covers for yourrig. Made from
opaque PVC stitched seams ensure

long life. Edged with sewn cotton tape
(bias binding). Available for all
transceivers, receivers and ancillary

units (ATU-VFO) etc.

Only £1.50 inclusive. State transceiver o
or other rig identification, eg TS430,

TS930 etc.

Allow ten days for delivery.

Postal orders please add 25p post &
packing ®

* COMPLETELY
WEATHERPROOF
CONNECTING BOX

* VERTICAL FIX
DIRECTLY TO MAST

£7.95

incl VAT
+£1.15 pgp

Access/Barclaycard accepted. Licenced credit broker

Dewsbury Electronics offer a full range of Trio Equipment aiways in stock.
We are also stockists of DAIWA - WELTZ - DAVTREND —- TASCO TELEREADERS —- MICROWAVE MODULES
- ICS AMTOR - AEA PRODUCTS - DRAE

Dewsbury Electronics, 176 Lower High Street, Stourbridge, West Midlands.
Telephone: Stourbridge (0384) 390063

BARQ ATCARD
—
VISA B Closed Thursday Instant finance available subject to status
Written details on request
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VHF and Microwaves.
Introduction to Amateur
Radio for Beginners
Annual RSGB HF
Convention

Major Exhibition of
Amateur Equipment &
Components.

FEATURING
Lectures on Propagation,

Forum for VHF and
Repeater Enthusiasts.

RSGB stand with book
sales and representation by
many of the Society’s
committees.

Bigger Flea market as a
result of last year’s
success.

Entrance Fee £2 (Children Y2 price) Car Parking Free

Organised by the Radio Society of Great Britain

QUALITY CRYSTALS — AT COMPETITIVE PRICES. POPULAR FREQUENCIES IN STOCK

2 METRE STOCK CRYSTALS. Price £1.96 for one crystal. £1.74 crystal when
two or more purchased

HCeU HCeU HC28A HC28A HC28A) HCS&

30pF and 20pF and 28pF and 25V

30pF TX 30pF TX 40pF TX 30pF RX 20pF TX SR RX

RO 40277 80555 12:0833 14.9888 1811250 44.9666
R1 40284 80568 12 0854 149916 18:1281. 44.9750
R2 40291 80583 12:0875 14.9944 181312 449833
R3 40298 80597 120895 149972 181343 44.9916
R4 40305 80611 12:0916 15-0000 181375 45-0000
R5 40319 80638 12:0958 15-0055 181437 450166
R7 40326 80852 120978 15-0083 18-1468 450250
S8 — — 121000 14:9444 181500 44.8333°
S9 . - 121020 14-9472 181531 448416
$10 — — 12:1041 14:9500 181562 44.8500°
s11 4.0354 80708 12:1062 14.9572 181593 44.8583
S12 - . 12:1083 14 9555 181625 44.8666"
$13 o = 121104 149583 181656 44.8750"
S14 — = 121145 149638 181718  44.8916°
S15 - — 121145 149638 181718  448916"
S16 = = 121167 149667 181750 449000
$17 — e 121187 149694 18-1781 44.9083"
S18 T = 1211208 14.9722 181812  44.9166°
S19 e ) 121229 14.9750 181843  44.9250"
$20 40416 80833 12:1250 148777 181875 449333
s21 40423 80847 12:1270 149805 181906 449416
S22 40430 80861 121291 14.9833 18:1937  44.9500
s23 40437 80875 121312 14.9861 181968 44.9583

SR = Series resonance *HC28 only
The above list includes crystals for the folowing equipment RO to R7 and $8 to $23 for following
Belcom FS1007, FDK TMS6, Multi 11 Quartz 16 and Multi 7, [com IC2F, 21, 22A and 215, Trio
Kenwood 2200, 7200, Uniden 2030 and Yaesu FT2FB, FT2 auto, FT224, FT223 and FT202,

4 METRE CRYSTALS for 70-26MHz in HC6/U at £2.28. TX 8 78250MHZ. AX 8 7466 or 29-78MHz in
stock.

700om CRYSTALS in stock. Pye Pocketfone PF1, PF2, PF70and Wood and Douglas £8.00 a pair or
TX £2.80 each. SU8 (4338) RBO, RB2, AB4, RB6, RB10, RB11, RB13, RB14 and RAB15.

CONVERTER CRYSTALS in HC18/U at £2.88 In stock 23-000, 38666, 42:000, 70 000, 86 000, 101-000,
101:5000, 105-666 and 116-000MHz.

TONE BURST AND I.F. CRYSTALS In HC18/U at £2.28 in stock 7.168MHz for 1750Hz and
10-245MHz for 10.7MHz |.F.'s.

FREQUENCY STANDARDS in stock €2.78 HC6 200kHz. 100kHz, 3-500kHz, 5000MHz and
10000MHz, HC18 1000kHz. 7.000MHz, 10 700MHz, 48.000MHz and 100 000MHz.

' QuartSLab

MARKETING LTD

P.O. Bor 19
Erith Kent DAB ILM

Frequency range Price

MADE TO ORDER CRYSTALS

Overtones
Frequency range

Fundamentals

6 to 30kHz £23.00 3rd OVT 21-00 to 6500MHz  £4.55

30 to 80kHz £15.00 5th OVT 60-00 to 110-00MHz  £5.10

80 to 159kHz  £10.50 5th OVT 110:00125-00MHz  £7.00

160 to 999kHz  £7.00 Sth, 7th & 12500 to 150-00MHz  £8.00

1to 15MHz  £10.75 9th OVT 15000 to 250-00MHz  £9.50
1-5to 25MHz  £5.00
25t0 40MHz  £4.75

4to 21MHz £4.55 Delivery 20 to 125-0MHz 2 to 3 weeks

10 to 20 MHz 3 to 4 weeks
Other frequencies 8to 10 weeks

21to 25MHz  £6.50
25t0 30MHz  £8.50

Unless otherwise requested fundamentals will be supplied for 30pf
lead capacitance and overtones for series resonant operation.

HOLDERS:- PLEASE SPECIFY WHEN ORDERING — else HC25 U
supplied for XTLS above 3MHz HC13/U6-200kHz HC6/U & HC33/U
170kHz-170MHz HC18 U & HC25/U 2-250MHz

DISCOUNTS The above prices are for small quantities, price on
application for 10+ units to same frequency spec or bulk purchases
of mixed frequencies. We supply FREE xtals for use in UK
repeaters.

COMMERCIAL CRYSTALS available on fast delivery and at
competitive prices. please send for list stating interest.

EMERGENCY SERVICE for XTALS 1to 125MHz. The surcharges apply
to each crystal noteach order and are subject to VAT. Days refer to
working days.

4 days + £12, 6 days + £7, 8 days + £5, 13 days + £3
CRYSTALS SOCKETS HC6 & HC25 £0.20 each. Minimum order
charge £1.50.

TERMS Cash with order post Inc to UK Ireland cheques & PO's to

OSL Ltd Bank drafts in pounds sterling
A stamped addressed envelope with ALL enquiries please

PRICES ARE EX VAT. PLEASE ADD 15%

Telephone; 01-318 4419 24Hr Ansafone: Erith (03224) 30830
Telex: 8813271 GECOMS — G (Attention QUARTSLAB)
Cables: QUARTSLAB, London

MAY 1984
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e EXDIDItION 84

NEC HALL SIX -
LIST OF MAJOR

EXHIBITORS

Allweld Engineering E1
Amateur Electronics UK Ltd B25,
B26

Amateur Radio Exchange B35,
B36

Amateur Radio Insurance Ltd A19
Arrow Electronics Ltd C39
Bernard Baban (Publishing) Ltd
E20

BNOS Electronics D40
Bredhurst Electronics B11

CAR Aerials and
Communications Ltd E26
Datong Electronics Ltd B16
Dewsbury Electronics A24
Dressler (UK) Ltd E14, E15

Earth Stations Ltd F11

Fisher Products E24

Gemini Communications E8
Ham Radio Today E18

Home Office Directorate of
Telecommunications A9
Jaybeam Ltd A21

Lee Electronics Ltd EB/E7

Lowe Electronics Ltd A12, A15
Marconi Instruments Ltd A8

MB Radio (Leeds) B4

Metal Fayre A35

Microwave Modules Ltd E22
Mutek Ltd

Photo Acoustics Ltd A1

Radio Communications Systems
E2, E3

Radio Shack Ltd E16

Royd Electronics E23

Scarab Systems E19

Short Wave Magazine E10

South Midlands Communications
B17,B18

Strumech Versatower Ltd E21
Thanet Electronics Ltd B5, B10
Waters & Stanton Electronics
E12, F1

Western Electronics (UK) Ltd B42
R Wither Communications E9
Wood and Douglas A2

WPO Communications E27

FLOOR PLAN

RSGB - EXHIBITION 84
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LATTICE TOWERS, SLIMLINE TELESCOPICS, GUYED MASTS
TELESCOPIC, TILTOVER, SELF SUPPORTING, FIXED, MOBILE
SOME SPECIAL FEATURES

@ VERSATILE MOUNTING OPTIONS. GROUND POST, WALL OR
TRAILER.

® EASILY TRANSPORTABLE 15FT SECTIONS, YOU DON'T HAVE
TO SELL IT WHEN MOVING!

® PURPOSE DESIGNED AND ENGINEERED TO B.S.I.
STANDARDS: WIND LOADS TO CP3, CHAP V, PT2 1972,

@ ROBUST WELDED CONSTRUCTION IN H.T. STEEL. (BS 1775,

980, 4360).
® WELDED BY ELECTRONICALLY CONTROLLED M.IG. FOR
ADDED STRENGTH (BS 4872, 5135).

® UNIQUE ALTRON 15FT {4.5M) SECTIONS FOR LOW RE-
TRACTED HEIGHT AND SKYLINING. {(CAN HELP WITH
PLANNING).

@ FULLY TELESCOPIC AND TILT OVER (WINCH OPERATED)
FOR QUICK ACESS.

® EASY RATCHET WINCH OPERATION. (AUTO BRAKE AND
ELECTRIC OPTIONS EXTRA).

@ SAFETY UP LOCK TO RELIEVE WINCH CABLE.

[ ] Hg)T DIP GALVANISED FINISH FOR EXTRA PROTECTION (BS

729)
® OPTIONAL HEAD FITTINGS.

OVER 50 TYPES FROM 5M TO OVER 30M HEIGHT — A FEW POPULAR ONES

SLIMLINE MAST
The popular SM30., unobtrusive telescopic, tittover, up to 31ft
raised. Post mounted, PM or wall mounted WM, complete with
winch and mountings. Price £241.00. Optional reducer tube RT1
£12.50, Rotor Head RH1 (NY BRNG) £30.50, Ground Socket GS1
£2350.

TELESCOPIC TILTOVER TOWERS
Compact, low profile, using 15ft section Series 1 (standard)
AT32PM 32ft. £323.00. Series 2. (heavy duty) at 42PM, 44ft
£418.00. at 52PM, 57t £538.00. Head Unit RH2 with nylon brng
£39.50. Wall mounted versions also available as above. Special
applications undertaken.

MODELS INCLUDE ALL NECESSARY WINCHES, LUFFING, GEAR, MOUNTNG POSTS BRACKETS ETC.
STOCK ITEMS NORMALLY DESPATCHED IN 7 DAYS. SOME PRICES MAY VARY
ALTRON AQ6-20 'SPACESAVER’ 2EL COMPACT BEAM 4-BAND. 6, 10, 15, 20M
FULLY SEALED COILS! REFLECTOR DRIVEN. ONLY £114.00 + £4.50 p&p (UK)

WE DESIGN! WE MAKE! WE SELL! DIRECT! At manufacturers prices. You get best value and service. We offer
no gimmicks. No free gifts, just competitive prices, quality, reliability and professional know how.

Callers welcome. Samples on display.
Opening hours: Mon-Fri. 9 am - 5 pm, Sat 3 am - 12.45 pm. Send 6x9 S.a.e. for more details NOW.

Price includes VAT @ 15% and U.K. mainland carriage (most areas), Terms C.W.O. - Access - Visa
ALL ALTRON PRODUCTS ARE EXCLUSIVELY MANUFACTURED IN THE UK. BY

ALLWELD ENGINEERING T
UNIT 6, 232 SELSDON ROAD, SOUTH CROYDON, SURREY CR2 6PL. [fa == T
Telephone: 01-680 2995 (24 hr) 01-681 6734 [
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 STOP PRESS NEWS!
ARROW HAVE MOVED TO LARGER PREMISES:
5 The Street, Hatfield Peverel
Nr. Cheimsford, Essex.
{On Main A12 Trunk Road - Own car park)

. Give us a ring
Tel 0245 381673 381626

When you are tempted to a new rig you owe it to yourself to go to a store where you can see the competing
models. It doesn’'t make sense to travel 100 miles or more to see one brand. ARROW STOCK YAESU,
TRIO/KENWOOD & ICOM.

CHOICE

AU

COME AND TRY THEM SIDE BY SIDE
HAVE YOU TRIED & COMPARED 2M HANDHELDS IN YOUR LOCAL DEALER?

ARROW HAVE: FT208R TR2500 LS20XE C110/C2E for you to try. together with ali accessories plus the 70cm version. {Some more HOT news: Soon the new ICO2E from ICOM. the
FT203 from Yaesu and the SK202 from SOMMERKAMP which will really be a winner on price and performance).
DOES YOUR DEALER PUSH HIS CREDIT CARD AT YOU, or does he offer you a choice ot payment methods? ARROW wili accept ACCESS, BARCLAYCARD, EUROCARD,
MASTERCHARGE, VISA, TRUSTCARD. ALL "CREDITCHARGE" IN STORE CARDS, and of course we have our own card too. Cheques, Travellers cheques, most major currencies
{and we can offer special export schemes saving tax). Or how about interest Free Credit, Normal Hire purchase, No Deposit HP? We will be happy to advise you on the most
economic method for your purchase.

PERTISE: Everyone claims to have it- we'll reston our reputation. Not every company can have designed and manufactured transmitters for commercial use including some of
the very top names in Show business.

ICE: Not just the ability to mend your gear, but a sales system where equipment is tested before despatch, where the sales staff are intererested users of the equipment,

where we will never refuse to service your equipment "because you didn't buy it from us' or suchlike.
PRICE: With 3 store buying power Arrow buy as compaetitively as any dealer - bulk buying is the answer to our terrific price deais. WE BUY BiG ~ RING US FOR PRICEI!

4

3 UK Locations Nationwide or Mall Order l@ >

Peter G3LST or Bob GSAKL at CHELMSFORD
SCOTLAND: Bill GM6NHJ 041 339 8445 '
NN )
\ & A
\\\ ~ g

-

“PHONE YOUR ORDER FOR TODAY'S
DESPATCH ALL WE NEED IS YOUR
= or "W NUMBER, SMALL
SPARES ~ PLUGS — AERIALS ~ PHONE
FOR A QUOTE FOR THAT NEW RIG!”

WALES: John GWBUZL 0248 714637

WM

OPEN 8 DAYS A WEEK, CLOSED THURSDAYS

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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R WITHERS

CONIMUNICATIONS

584 HAGLEY ROAD WEST, OLDBURY, WARLEY
B68 OBS
Tel: 021-421 8201/2

RWC SPECIAL OFFERS

The scanner you can buy!! AM/FM Revco/Gemscan 60 MHz to 515 with airband ... £249.00J

Kenwood/Trio DFC230 £59.95 — ook at the saving! -
P

Y AESU WO I CHOCK oot e ettt e e et e eu e tes s etae s ese e see e kess e e ek e bt eeb s oe b e b b e bs oo See e b e eae o8 e S0 e SR e oA s 4 b e AL e b e L b AL b L e £29.95 £1.50
Yaesu Mics, MH1B8, YM35, YM49, YM36 All 10% off Regular Prices
N AESU FTA02 FHIEEIS oo eoouereesescesasissssseassuessevasiusioss sassesasesusss nsgiasies s SaduaaaRs sa¥i e ass st anm s leanba s saslossa b asa s 55ul BATeolo s i oy« e e el el s Special
XFB2GA BKNZ AM FIHET ...ttt st b a bbb es bbb bbb s .£14.50 £1.00
XF82HSN 1.8khz Narrow SSB Filter. .£15.00 £1.00
XF82HC 600hz CW Filter ................. .£15.00 £1.00
XF455C 500hz CW Filter ... .£39.50 £1.00
XF455CN 270hz CW Filter ... e e vy SR s e T i R S sl s T S R e S £39.50 £1.00
Yaesu SP980. Ext LS with Audio Filters (£54.00) ...t Special £45.50 £2.50
Yaesu FLT110 HF LIiNE@Ar 10W — TOOW HFE ..ottt ettt s te e te et et eat e es ekt ek e e oo e e e b shs e s beabeeas bbb b e ab bbbttt Special £89.00 £2.50
KenWoOod/Trio typPe MODIIE MiNi SPE@AKET ...ttt L L £4.99 £1.00

Diawa auto ATU CNA1001 Special Price .. ...£139.00 £2.50
Diawa 1.2 k/watt CNW 518 Special Price... ...£189.00 £2.50
Yaesu World CIocK QTR 24D ONIY ..ottt .£29.95 £1.50

Diawa CN 510 Cross Needle ..o ..£39.95 £1.50
Diawa CN 560 Cross Needle ... ..£49.95 £1.50
Diawa 2030 30 WAt FIM BOOSE I ... oottt ee et et e ettt et 1e et eh ettt h s eh e s ehe e s L SRR eh SR e a s es b ea L s R R SRR bk £55.00 £2.00
( Spring Silly Price Rotator Offer 50KB — Kopek Straight Through Rotator Only ... £38.95 P&P£2.00 J

P&P
Hoxin 8/8 Mobile 88 £2.00
Sun Double 5/8 KG5 £2.00
Hoxin DC Grounded Y2 wave complete with cable and mount £2.00

TET Beams VHF Special — Enquire — All Tonna & Jaybeam in stock

DUIMIET HB O Nocorsoeron e s vwimses s eesteneieat e et e B s 0 3 ST STl S e S g TR, L i s £V vl e e s AR £2.00
70cm HBOCV ... £2.00
10 mtr HBOCV £3.50

W/
VOOmhz 7 Digit Mini Frequency Counter
|

£59.98 P&P £2.00
£39.98 P&P £2.00

40mhz 7 Digitversion of above...............

New Kenpro handheld 140-150 MHz 3 watts H/Power out £159.98 includes Nicad pack & charger. P&P £2.00

rOskerblock SWR 200 maximum power 2kw. Normal price £59.95 100 to clear at only........coiiiiinn £39.95 p&p £2.50 J

ALL AVAILABLE KENPRO ACCESSORIES IN STOCK
PLUS HUNDREDS OF MAIN LINE ITEMS FROM ICOM, YAESU, FDK, KENWOOD, TRIO, WELZ, TONNA.

10 METRE' FM MOBILE RIGS "2740' from the company who have converted over ‘600" units.

We have obtained the last 200 units we believe available in the UK. Take this opportunity to obtain any of the following options:-

2740 modified to 6 watt OUIPUL 29.310 10 29.700. ...t L LR b £47.50inc
2740 as above but inc repeater shift £10.50 extrainc
2740 UNMOAIfIEA @55 CIYSTAIS .uiuiiii ittt bbb L ....£33.00inc |
Crystals for above £4.75 each plus 50p p&p = 2 req'd pius one for repeater shift.

Suitable 25 watt linear '‘Relay Switched' only £16.50 in¢ plus £1.50 pé&p
IF Crystal filter £2.00 inc + 50p p&p

MOD Sheet for above including improved
audio also applies to DNT rigs £1.00 plus SAE

Delux mic ready wired 5 pin din £3.50 inc plus 50p pé&p.

(Also suitable for all VHF rigs).

Delux 10 metre dipole inc wall/loft bracket £8.80 & £2.50 p&p. .
Ray Withers G4KZH says now is the opportunity for all progressive radio amateurs to work real DX for less than £50.00.

Please note all orders will be dealt with strictly on a first come first served basis. This offer is available only while stocks last. Atl lines we will
be pleased to send mail order.

‘73's, GUD, DX's, FBOM. See you on ten’
Ray Withers. G4KZH

Please send a SAE for any information you require & our latest S/H list
Come and see us at NEC Stand E9 for some exciting New Products

MAY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement



GLC

wﬁllQlﬂ % apPROVAL

WESTERN are pleased to have received approval from the Greater London Council (GLC) for their ‘Westower' telescopic
tilt-over steel tower. What does this mean for you, you may well ask! Well, firstly, if you live in the GLC area then you only
need to state in your planning application that you propose to erect a ‘Westower’ and the GLC will be satisfied that the
structure has been properly engineered to British Standards. The GLC have inspected our drawings, checked our
ENGINEERING CALCULATIONS and found them to be satisfactory. Anyone can make a tower but only a reputable
company has the ability to properly engineer and design a structure to take the stresses involved into account and
produce the engineering calculations required. If you live outside the GLC area, then it's reassuring to know that you are
buying a reputable product properly engineered and not just something knocked up in someone’s back-shed!

Western Electronics structura! engineering calculations have also been checked by various UK government departments
and overseas governments. Our motto is 'FIT AND FORGET'. And if you think that all 3-legged towers with Zig-Zag
bracings are the same, you should ask the people who selected the ‘Westower’ to replace their previous ‘gale victim’!

You could call it, ‘A BRITISH STANDARD TOWER’ because it has been
designed to:
BS 449 ‘Use of Structural Steel in Building’
BS CP3,CH5,PC2 (1972 Rev) ‘Wind Loads’

BS 729 ‘Hot Dip Galvanising’
THE STRONGER ONE! BS 4872 (To which our welders are approved)

<D < N SR G + G « S+ G * S A G +

HENWOOD

Werstern VALU

* FULL AFTER SALE SERVICE  FACTORY SPARES BACK-UP
% FACTORY SERVICE BULLETINS % EXTENSIVE SERVICE DEPARTMENT

YOUR ONLY INDEPENDENT IMPORTER

Since it was '"WESTERN' who introduced the brandname of YAESU into the UK back in 1970, we can rightly claim to be ‘The
BRAND LEADER'. Similarly, more recently the KENWOOD (as opposed to TRIO) BRAND.
By having nothing to do with the UK distribution system set-up of our competitors YOU gain the beneift of price flexibility.
Naturally we ARE an AUTHORISED DISTRIBUTOR - HOW ELSE COULD WE GET THE EQUIPMENT! So beware of
importers who try to mislead you into believing otherwise!

‘SEE US AT NEC STAND No. B42’

VA < < R« < S~ S < S S 4

anoTHER Western WINNER! The 30ft ULTIMAST
Remember . .. the ulti-mast was so called 115% MORE HEAD LOAD!
because it is the at 100mph the 'ULTI-MAST’ takes 3.87 sq ft.
The SM-30 takes 1.9sq ft only
Our structural engineering department came up with the .7 g q
maximum of strength for the minimum of cost. It's impossible L’ &
to get MORE strength for LESS cost ’
...so0 beware of cheap copies P

.. .they may not have the correct materials I'
Slim, unobstusive One-winch operation II
For VHF and HF antennas Telescopic and Tilt-over !
Simple ground fixing Self-supporting e
THIS IS THE TELESCOPIC YOU CAN AFFORD " A / k”

. H H

Ultimast UM-1 £263.35 i i i
Reducer head UHD-1 (reduces to 2in dia stub) ......cc.cceerescunneens £8.05
Rotor head UHD-2 (takes up to Emoto 103SAX) ...cceevrecevarenns £35.65
Prices inc delivery + VAT @ 15% Agent:-

' FAIRFIELD ESTATE, LOUTH, LINCS LN11 OJH  Northern Ireland
Wertern Electronics (wk)ltd Tel:Louth (0507)604955. Telex: 56121 WEST G fjom Qe g‘é:f%,:

OPEN HOURS 08.00-12.00. 13.00-17.00 Mon/Fri; Saturdays by appointment Goods supplied by return of post Tel: Drumbo (023 126) 645

60 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MAY 1984



WOOD & DOUGLAS

HAVE YOU an IC4E?
Would you like 10W output?
Then you need our NEW 70LIN 10 UHF Linear

This module is based on our popular 70LIN3/10E pcb which incorporates not
only a well designed linear amplifier stage but also a temperature
compensated bias network and full r.f. changeover facility The PIN diode
circuitry allows a straight through path during receive periods or when the
power supply is disconnected making the unit failsafe to accentidental
damage. If you wish to use it for SSB transmissions the internal ‘hang-time’ will
be advantageous as will the hard switching capability. Just apply 1.5W of drive
for 10W output or 1W for typically 7W output!

The board is available as a pcb kit or assembied tested module without external
hardware although boxes and heatsinks are available if desired.

INTRODUCTORY PRICE Kit: £32.50 Assembled: £44.25

HAVE YOU SEEN OUR PACKAGE OFFERS?

Kit
1.500mW TV Transmit
2.500mW TV Transceive
3.10W TV Transmit
4. 10W TV Transceive

(70FM05T4 - TVM1 - BPF433) 30.00
(As 1 above plus TVUP2- PSI 433) 50.00
{As 1 above pius 70FM10 - BDX35) 5000
(As 2 above plus 70FM10+-BDX35) 70.00
5. 70cms 500mW FM Transceive
6 70cms 10W FM Transceive
7. Linear/Pre-amp 10W
8. Linear/Pre-amp 25W
9 70cms Synthesised 10W Transceive
10. 2M Synthesised 10W Transceive

(70'T4-70'R5+SSR1} 70.00

(As 5above plus 70FM10} 80.00
(144PA4/S-144LIN10B) 36.00

(144PA4/S - 144LIN25B) 40.00
(R5-SY - AX: MOD~SSR+70FM10) 120 00
(RS + SY -SY2T - SSR - 144FM10) 100.00

See these and our other product range on stand A2 at NEC

Delivery of our products is usually from stock but due to the heavy demand we have
experienced in past months please allow 28 days maximum. Please inctude 75p for postage and
handling on your total order and an SAE with any written enquiries. Telephone orders are
gladly accepted or try one of our many agents such as-

ANNLEY TECHNICAL SERVICES Bristo! 632622

AIRCOM Abergavenney 2566
DEWSBURY ELECTRONICS Stourbridge 390063
JBIRKETT Lincoin 20767

TRY A KIT WE KNOW YOU WILL ENJOY IT! ?
UNIT 13, YOUNGS INDUSTRIAL ESTATE
ALDERMASTON, READING RG7 4PQ
TEL: 07356 5324 TX: 848702

ICOM| TONO

THANET ELECTRONICS LTD
STAND NUMBERS B5-B10

May | welcome you along to the
EXHIBITION, where you will have the
opportunity to ‘test fly’ all the new ICOM
and TONO rigs that have been released
during the last few months. Here is a brief
list of the rigs you may not have seen:-

ICOM-751-745-R71-27E-02E-471 & 120

TONO-9100E and 5000E both comms
computer terminals with AMTOR

An HF rig will be raffled and we shall also

have a clearout sale of replaced models, so
look out for a bargain .. ... see you there.

73 DAVE STOCKLEY G4ELP

MARCO TRADING

==
VISA
[ B

See us at the RSGB Exhibition at NEC Birmingham April 28th 29th
STAND 152

Mail order and wholesale supplies of Electronic components

* Resistors * Multimeters * Solder * Zeners * Pre sets
“ Transistors * Voltage regulators * Plugs * Boxes *Vero
* Diodes * Chart Recorder * Sockets * Fuses * Switches
* Intergrated circuits " Antex Range * LED's * Service Aids " Sockets
— and Lots more
Latest catalogue: 109 fully illustrated CATALOGUE COUPON
pages complete with pre-paid envelope, Return this coupon by Post to
order form and special offer lists. Send 65p us and only send 25p
to the address below and send only 25p Remittance
using the special catalogue coupon. — SAVING —35p —

MARCO TRADING DEPT REW 5, THE MALTINGS
HIGH ST, WEM, SHREWSBURY SY4 5EN TEL: 0939-32763

1,000 sq ft retail shop now open — Hours of business Mon-Fri 9-5 Sat 9 to 12 noon.
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GAREX(cszvy

SX200-N

THE
SUPERIOR
SCANNER

THE CHOICE OF THE PROFESSIONALS

* SPECIALLY DESIGNED FOR EUROPEAN MARKET

* AM & FM ALL BANDS

+ WIDER COVERAGE: 26-58, 58-88, 108-180, 380-514MHz; includes 10m,

6m, 4m, 2m & 70cm Amateur bands

* 16 MEMORY CHANNELS WITH DIRECT ACCESS

* 2 SPEED SCAN/& SEARCH, UP AND DOWN

* SEARCH BETWEEN PRESET LIMITS UP AND DOWN

* 12V DC, 230V AC OPERATION

* 12 MONTH WARRANTY FACTORY-BACKED SPARES & ‘KNOW-HOW'

AND THE ALL-IMPORTANT PREDELIVERY CHECK BY GAREX THE
MAIN SERVICE & SALES AGENTS £299.00 inc VAT DELIVERED

NEW SCANNERS:
REVCO RS-2000
* COVERS 60-90, 108-180. 380-520MHz

(also 90-108MHz by programming tricks)
* AM & FM ALL BANDS
* 70 MEMORIES
* SEARCH & STORE OF ACTIVE CHANNELS
* COUNT OF ACTIVITY ON A CHANNEL
* ALL THE USUAL SCAN & SEARCH FUNCTIONS
* 12V DC & 240V AC OPERATION

£259.00 inc VAT delivered

REVCO RS-160, POCKET SCANNER
available soon, phone/write for details

J.l.L. SX-400 PROFESSIONAL SCANNER
available April. SAE details

RF COMPONENTS IN WEST LONDON

Antex Irons, Expo Drills, Stockist for&A W Kits,

Verco Board and Boxes C i rystal
CMOS, TTL and Linear 31 “Fﬁrrg?mcal Filters,
and Commu nﬁgrgﬂ' S %%hanical Filters,
Fixed a i a;“E(‘ ctors, Coil, Ferrites,
Connect0rs, Diodes Dust Iron Toroids Pots.
Varicaps, Switches,

Toko Coils
Relays Meters

L)

Bonex Ltd

102 Churchfield Road, Acton W36DH

Open: 10-6 Mon-Sat
Tel: 01-992 7748

CENTRE ELECTRONICS

SPECIALISTS IN THE SALE AND SERVICE OF
VALVE TYPE COMMUNICATIONS EQUIPMENT

Wish to inform customers of a change of address

to: 345 Stockfield Road
Yardley, Birmingham
All telephone enquiries to 0676-32560

Shop opening hours 10am-5.30pm Thurs, Fri, Sat

SPECIAL
COLLECTION AND ﬁ:;'fg:&i‘:gg:
DELIVERY SERVICE

i
|
i

3 O O ) QX

ASK FOR OUR LIST OF SECONDHAND SCANNER BARGAINS

* REVCONE »
Asuperb quality 16 element. all British made. VHF/UHF broadband fixed station aerial
from Revco. Ideally suited to SX200 and other VHF/UHF Receivers.
Covers 50-500MHz PRICE £24.95 inc

SR:® monitor: 2m FM with 144-146 MHz full coverage VFO + 11 xtal
controlled channels: ideal for fixed,/M./P use, 12V DC operation £47.50.
CRYSTALS FOR NR:56, SR-9, SR-11, HF-12, TM-56B All 2m channels from
0 (145.00) to 33 (145.825). Also 144.80, 144.825, 144.85 Raynet at £2.60 (+ 20p
post per order). Over 40 popular marine channels at £3.00 (+ 20p P&P)
RESISTOR KITS a top selling line for many years. E12 series, 5% carbon
film, 1002 to 1m, 61 values. general purpose rating YaW or 1.W (state which)
Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each YaW +'% W (610 pieces) £5.55

Giant pack, 25 each value (1525 pieces) £13.60

DC/DC TRANSISTORISED INVERTERS 12V input, 400V 200mA output £9.50.
This 1s a chassis section cut from used R/T equipment, tidied, fully wired &
tested. Free-standing but no luxuries like cabinet. 24V version - same price.
S.AE. for details of this and others in our range

SPARE PARTS FOR PYE RADIOTELEPHONES
WESTMINSTER & PF70 SERIES
also Cambridge, Vanguard etc. SAE list

GAREX FM DETECTOR and sgueich conversion for Pye R/T equipment
Ready Assembied. full instructions. Tailor-made, easy-fit design, replaces
existing squefch board, with minimum of modifications. For AM Cambridge
£6.30: for Vanguard AM25B (Valve RX) £6.10; for Transistor Vanguard AM25T
£6.95

MAIN DISTRIBUTOR OF REVCO PRODUCTS
A PRICES INCLUDE UK P&P and 15% VAT

GAREX ELECTRONICS ™=

7 NORVIC ROAD, MARSWORTH, TRING,
HERTS HP23 4LS
Phone 0296 668684. Callers by appointment only

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

ATUKITS.
CAPACITORKITS.
BALUNS.

AERIAL FEEDER-
SPREADER KITS.

RL

TAU SYSTEMS LIMITED
SKELMERSDALE,ENGLAND

Phone
0695-26345

TAU SYSTEMS ANNOUNCE
A FIRST IN THE RADIO WORLD!

All will be revealed at the NEC on 28th/29th April.
See G40GP Electronics on stand 174.

If you are unable to attend the exhibition please clip the
coupon below and send with SAE for full details by
return of post.

I DEPT REW, Tau Systems Ltd, 51 Greeney Place,
Skelmersdale, Lancs, enclosing SAE.

| NGB! ...ttt ettt |

i AdAress: ..............coooooeeeeeeeeeee e :
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A beginners guide fo Meteor

N\

This article is prepared as a guide for
the newcomer to meteor-scatter
propagation and is based on my own
experiences over the last seven years.
During this time Xhave spent many hours
operating late at might and in the early
hours of morning trying to keep awake,
listening to noise and occasionally
wondering if my partner is QRV at the
other end. 3

Although | have been operational for
30 hours out §f 40 on occasions. the
operating times aqgd technigues that are
described here ould enable the

and still get as much pleasure as | have
derived from an extremely exciting
mode of propagation. With the advent of
hghtweight antennae. competively-
priced linear and low-noise amplifiers.
many more amateurs are beginning to
participate in this activity.

What is meteor scatter propagation?
Simply. when a shooting star enters the
earth's atmosphere it leaves behind
ionised particles (comet tail). These
particles reflect signals up to 432 MHz.
ranging from a burst of a few seconds to
almostnothing. Asfaras | know. less than
a dozen contacts on 432 MHz have ever
been completed (using CW) and -99% of
meteor scatter QSO attempts are made
on 144 MHz.

Generally. the lower in frequency you
go in the VHF spectrum. the longer and
strongeris the reflection Itisnoteasyto
make QSO's via this mode of propaga-
tion. but don't be put off. If it was as
simple as talking to somebody through a
local repeater using ablack box. would it
be worth it?

Usually. 1t 1s only possible to make
successfulsingle sideband QSOsviathis
mode about 3-5 days a year on 144 MHz.
although some operators have bhad
better success than that and the degree
of success varies from year to year.

Distance between stations

To start with. do not try to make QSO's
under 850km and not over 1600km.
Working between these distances will
increase your chances of a higher
successrate andprovide alotmore QRA
locater squares should you be chasing
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Scatter Propagation
and SSB operation
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them. Greater distances are possible,
but the chance of success is reduced.

The European record distance is
3099km, made by GW4CQT and UWBMA
using high speed CW on 144 MHz. The
European record on 432MHz is 1033km
made by SK6AB and SM2AID also using
high speed CW. Both contacts were
made during the Perseids.

Pointing the antenna

Although you would point the antenna
in the direction of the station you are
attempting to work | would recommend
that an offset of + 10 is attempted. This
can sometimes make a big difference in
received signal and also provide
improvement for your partner. | have
adjusted my antenna up to 30 off my
partner’s heading to get a better signal
but this offset is unusually large.

Best operating times
To make complete single sideband

"t b 4, o
Above: Perso ¢ so e wih
(Proo by Ncho.as Jamres)

Ml barsis

By David Cox

™

Above: Long Perseid streak in Andnomeda.
(Photo by J W Mason)

(SSB) QSO’s you cannot rely on random
meteors but should arrange your sche-
dule around major showers during the
year. The best chance of successful
completion of single sideband QSO’s
occurs between each of the following
dates. which are associated with the
major showers of each period.

January 3-4 — Quadrantids
August 11-13 — Perseids
December 14/15 - Germinids

Generally. the Quadrantids and Gemi-
nids are referred to as non daytime
showers. meaning that the best reflec-
tions occur during darkness. The Per-
seids have both components, although |
have completed more contacts during
darkness than in dayhght.

The Perseids are connected with the
periodic comet P/Swift Tuttle. last seen
in 1862. The following graph shows the
variation in Perseid meteor notes during
July and August 1980.

As a general rule. the best times and
beam headings for each of these three
showers. are.

Quadrantids

Jan 3

2200-2400 GMT NE-SW path
Jan 4

0000-0600 GMT E-W path
0100-0600 GMT NW-SE path
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SPORADICS

For example, let's suppose we wish to
attempt a contact with i4YNO in ‘FE
locator square’. For those who don’t have
a QRA locator map, i4YNO is located
about 100km SE of Milan. We would
choose a NE-SW path because from the
South of England he is SE of us and we
are NW of him, so any time between 0100
and 0600 GMT on January 4 would give
the best chance of success.

Perseids

August 11,12,13

0400-0700 GMT NE-SW path
0400-0700 GMT NW-SE path
August 12

0000-1000 GMT SE-NW path
0000-1000 GMT E-W path
0000-1000 GMT N-S path
August 13

0400-1000 GMT SE-NW path
0400-1000 GMT E-W path
0400-1000 GMT S-N path
August 14

0000-0700 GMT SE-NW path
0000-0700 GMT E-W path
0000-0700 GMT S-N path

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

Although many would say this shower
is the best; I’'m not so sure. In recent
years reflections have been poor and
inconsistent. | have compared my results
with Mike G8LLJ in Romsey and John
G8KBQ in Glastonbury and they are
dissimilar from each other.

During the Perseids it is difficult even
for astronomers to predict when the
maximum number of meteors will occur.
This shower peaks any time between
11th and 13th August. The times between
0400-0700 GMT on 11, 12, 13 August have
been the only consistent times, although
good reflections have occurred during
all the times given during the past few
years.

| would suggest that if you try any of
these times; you will almost certainly
have some success.

Geminids

December 13

2200-2400 GMT S-N path
2200-2400 GMT NW-SE path
December 14

0000-0600 GMT S-N path

0000-0800 GMT NW-SE path

This shower is more predictable than
the Perseids and has given me excellent
results. Although the showerisshorterin
duration, the reflections are generally
longer and some times very strong, 54dB
above noise (that’s §9).

Equipment for 144MHz operation

itcomes as a pleasant surprise to many
newcomers that a huge antenna array,
masthead GaAs FET preamp and the fuli
permitted output power is not necessary
in order to obtain acceptable results.
Obviously, a good preamp noise figure
and reasonablie power output levels will
‘enhance your chance’, but there is no
need to go to extremes.

The Antenna

Anantennagivingagainof 10dBovera
dipole (a 9-element Yagi) would be
sufficient.
However | would recommend an antenna
with a gain in the region of 14 dBd (16-
element Yagi) as the optimum. If
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you go beyond this figure, your main
beamwidth becomes narrower, and will
reduce the number of reflections avail-
able to you, thus a large array is not
desirable.

The output power requirements

You must be able to generate 70W at
your antenna feed point. This should be
enough to produce acceptable results,
but obviously the more you can generate
the better they will be. Completed
contacts have been made with output
levels as low as 10W but not very often,
and should not be attempted unless your
partner is aware of the situation.

The Receiver/Transmitter

The Receiver/Transmitter mustbe very
stable, and should have an accurate
frequency read out to within 100Hz at
144MHz. | cannot stress enough how
important these two factors are.

The first stage of pre-amplification in
your receiver should have a noise figure
not greater than 2dB and have lessthan a
3dB loss in feeder, between vyour
receiver and antenna. These are mini-
mum requirements to receive reason-
able reflections. The uitimate would be a
masthead pre-amp GaAs FET which
would contribute to excellent signal-to-
noise performance and would increase
your success even further.

Operation and techniques

The next requirement is a clock which
must be accurate to within 3 seconds or
you can synchronise your clock or digital
watch to British Telecoms speaking
clock. You must minimise the chance of
over-lapping your receive and transmit
periods.

Now, it must be decided how the
attempted QSO should be conducted.
Consideration must be given to the time
which offers the best chance of complet-
ing the QSO (as previously discussed).

The frequency period length, who will

» A

transmit the first period and how long the
attempt will last (schedule) must be
considered. Generally, the QSO will be
inthe upperside band, but this should be
confirmed.

Choice of frequency/period length

A frequency should not be chosen
between 144.180-144.420MHz, because
there is a chance that local stations
could be conducting normal tropo con-
tactsbetween thesefrequencies. 144.200
and 144.400MHz are random meteor
scatter calling frequencies. During
major showers there are many stations
operating on these two frequencies. By
considering these factors the chances of
a QRM free attempt is increased. The
period length is the length of time for
each transmitting and receiving period.
Normally, one minute periods are
agreed, although sometimes 30 or 15
seconds are chosen.

Who transmits first?

Normally, stations with their antenna
pointing in a south- east, south or south-
west direction transmit on the second
period. If most people agree on this then
everybody locally transmits together and
listens together. If two stations are
situated within one mile of each other
and are each conducting a meteor
scatter QSO 10KHz apart, they do not
create interference, and there is no
reason why they shouid not both com-
plete their attempts.

Length of attempt

Normally, a sked will last for an hour,
although some run for two hours, but if
no reflections have been heard by either
station after one hour 30 mins, then the
schedule shouid be abandoned.

Signal report

A meteor scatter signal report is
different to the normal tropo propaga-
tion report using two numbers to make

ER PROPAGATION

up the report. The first number repre-
sents the length of the burst from the
station you are attempting to contact,
and the second represents the signal
strength of the burst. These two numbers
are never the same, so if you think you
heard your report as 44 then you have not
heard it correctly. Be sure to listen to
your report carefully before proceeding
further with the QSO.

First Number (burst length)

2 burst length less than 5 secs

3 burst length between 5-10 secs

4 burst length between 20-120 secs
5 burst length greater than 120 secs

Second Number (signal strength)
6 signal strength less S3 or less
7 signal strength S4 or S5
8 signal strength S6 or S7
9 signal strength S8 or S9

A burst contains information, a ping
does not. A ping is a short reflection that
is not long enough to contain any useful
information.

Procedure

The following procedure, made neces-
sary by the short duration periods, was
adopted for a QSO between G80PR and
14YNO:-

Date: January 4
Time: 0200-0300 GMT
Period: 1 minute, 14YNQ to start
Frequency: 144.437 USB.

The QSO went as in the table seen
below

A signalreport can only be sentwhen a
positive identification to both calt signs
has been made. They might not come
together in the same burst and it may
take two or three bursts to identify both
calls, as it did for GBOPR in the example.

The fourth transmission (U207) made
by G80PR indicates that he has received
his report from 14YNO by sending
‘Roger’. The Roger isthen foliowed by 26.

I14YNO G8OPR

0200 TX GB8OPR 14YNO, GBOPR 14YNO, etc RX  NOTHING HEARD
0201 RX Heard G8OP TX 14YNO G80PR, 14YNO GBOPR, etc
0202 TX GB8OPR I4YNO G8OPR 14YNO etc RX  Heard G80PR l4
0203 RX Heard G80PR I4YNO G8 TX 14YNO G80PR, 14YNO G80PR etc
0204 TX GB8OPR I4YNO 27, 27, G80PR 14YNO 27, 27 RX  Heard 27, 27 G80PR
0205 RX Heard I4YNO G80P TX 14YNO GB80PR, 14YNO G80PR etc
0206 TX GB8OPR I14YNO 27, 27, G8OPR 14YNO 27, 27 RX  Heard [4YNO 27
0207 RX Heard NO G80P TX 14YNO G80PR ROGER 26 ROGER 26 14YNO G80PR ROGER 26, ROGER 26
0208 TX GB8OPR 14YNO 27, 27, G8OPR i4YNO 27, 27 Heard 80PR 14YN
0209 RX Heard 14YNO ROGER 26, ROGER 26 RX  14YNO G80PR ROGER 26 ROGER 26 etc
0210 TX GB8OPR I4YNO ROGER ROGER ROGER TX Heard YNO

G80PR 14YNO ROGER ROGER ROGER RX  14YNO G80PR, ROGER 26 ROGER 26 etc
0211 RX Heard 14YNO G8 TX Heard 14YNO ROGER ROGER
0212 TX GBOPR 14YNO ROGER ROGER ROGER RX  14YNO G80PR ROGER ROGER ROGER I14YNO G80PR ROGER etc
0213 RX Heard OPR i4 TX Heard NO ROGER ROGER
0214 TX GB8OPR 14YNO ROGER ROGER ROGER RX  14YNO G80PR ROGER ROGER ROGER etc
0215 RX 14YNO G80PR ROGER ROGER

TX

The first period 14YNO sends both cali signs and continues to send this on his transmit periods until he hears both call signs either with or
without a report from G80PR.
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____________ METEOR SCAT

This is the signal report for [4YNO.

When this transmission is received at
14YNO (0209), he can see that G80PR has
received his report, and the report for
14YNO is 26. 14YNO must now indicate to
G80PR that he has copied everything.

He does this by sending what is called
‘the final Rogers’ (0210). GBOPR will keep
sending ‘'14YNO G80PR Roger 26, Roger
26’ until he hears 14YNOQ's final Rogers.
Then G80PR must also send final Rogers
to 14YNO. He would normally send this
for three transmission periods.

If,for some reason, one or other did not
receive the final Rogers, the QSO would
still be complete. At 0209 G80PR sent
14YNO G80PR Roger 26, Roger 26,
indicating to 14YNO his report had been
received. The final Rogers received by
G80PR, indicate that 14YNQO has every-
thing complete.

Making a schedule

There are many European radio
amateurs operational via meteor scatter
propagation. Most are only interested in
high speed CW because it is easier, but
there are many operational on single
side band.

On the 20 metre band at a frequency of
14.340MHz is the European VHF net.
Many VHF enthusiasts use this fre-
quency to set up Meteor Scatter sche-
dules. The highest activity level is
usually at weekends from around 1200

DAVID OTTLEY (ELECTRONICS)

191/193 LONDON ROAD
ROMFORD, ESSEX. ROM 40295

STOCK ITEMS

Plugs & Sockets
Relays

Resistors
Capacitors

CAbles
Semiconductors
Equipment Cases
Multitesters — ETC

METEOR 100
METEOR 60C
METEOR 1000

(100MHz}
(600MHz)
(1GHz)

Designed and
Manufactured

£104.07
£133.97
£184.57

in Britain.
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~ CLOSED ALL DAY THURSDAY
FREQUENCY COUNTERS

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

* Measuring typically 2Hz ~ 1.2GHz *
*  Sensitivity <50mV at 1GHz *
*  Setability 0. 5ppm *
* High Accuracy *
* 3 Gate Times *

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

GMT throughout the afternoons, or just
before and during any major meteor
shower.

Random QSO’s (144.200,
144.400MHz

During the maximum of any of the
three major meteor showers it is possi-
ble to make meteor scatter contacts
without any pre-arrangement. My advice
would be to obtain some schedules
before you embark ontherandom calling
frequencies.

The operation procedure is the same
as before, excepting for starting with a
CQ call. Forexample, youmighthear'CQ
MS YU3ES CQ YUSES.’ You should now
wait until his transmission period
expires, then reply YU3ES G80PR 27, 27
etc.

If you hear somebody calling CQ MSbe
sure you have his call phonetically
correct, otherwise the QSO will
obviously be incomplete.

On the random channels you may also
hear ‘CQ MS YU3ES CQ YU3ES BREAK.'
The BREAK means that YU3ES has given
somebody the chance to transmit during
histransmitting period. Areplyshould be
made as follows, ‘'YU3ES GULF eight
oscar papap Radio 27, 27, ‘break,’ inviting
the transmission back to YU3ES.

The QSO could be completed in as
little as 25 seconds, provided the burst is
long enough and correct operating

R PROPAGATION

procedure is used. If the burst fades out,
you must revert back to normal proce-
dures.

This break technique is generally used
during the shower maximum. it can also
be used during schedules. Do not try the
technique on the Random Frequencies
until you have gained experience, as
inexperienced operating can give
unnecessary interference to other more
experienced stations also hearing the
same burst.

Hints and tips

1. Always have a tape recorder running,
to play back the report or call you were
not quite sure of.

2. Get your station operational 10
minutes before the start of your sche-
dule.

3. If you transmit say on 144.4370MHz and
you hear your partner calling you on
144.4375MHz, then you should tune himin
using your clarifier. Do not adjust your
transmit frequency.
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FAX processor.

REW Bichron 1B

Feb 84
Real time clock

Step attenuator

RADIO AND ELECTRONICS WORLD
Printed Circuit Boards from Edwardschild Ltd

FAXreceiver...........

Feb 84 cont
........... £4.65 Crowbar protection..........£0.99
£4.38
§ March 84

Capacitance meterctri....
Capacitance meter dis
Cymar Q meter ........

Zener diode chec

NiCad charger.....

Al prices are inclusive of postage, packing etc

EDWARDSCHILD LTD,

453a Becontree Ave, Dagenham, Essex RM8 3UL

L M380 Audio amplifier....£0.99

April 84
10.7MHz oscillator.
455kHz oscillator ...

May 84
Logicprobe......ccc.ooein. £1.90
Frequency mete ..£4.30
S Meterdisp... ...£0.99
S Meterctrl....coovinnn. £1.90

Low Pass Filter

HIGH PERFORMANCE
HIGH RELIABILITY
LOW COST

Battery or Mains

Factory Calibrated

1-Year Guarantee

0.5 easy to read L.E.D. Display

¥

Ilustrated colour brochure
with technica! specification
and prices available on request.

Black#Star

BLACK STAR LTD, 9A Crown Street, St.ives,
Huntingdon, Cambs, PE17 4EB, England.
Tel: (0480) 62440 Telex: 32339
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TRANSISTORS

BC107/8/9 - 12p BC184L - 8p BFY50.51,52 -20p
BC147/8/9 -10p BC212,212L - 8p BFXs8 -~ 15p
BC157/8/9 ~-10p BC327,337.337L -10p BSX19 - 14p
BC547/8/9 - 7p BD135,136 -25p BSX20 - 15p
BCS557/8/9 ~ 7p BD137,138,139 -25p 2N2926 - 7p
BC182L ~ 8p BF1957 -10p 2N3055 - 50p
BC183 - 8p BCy70 - 15p TIP31A32A -25p

ELECTROLYTIC CAPACITORS. (Mfds/Volts)
1/25,1/50, 2.2/25,2.2/50, 4.7/25. 4.7/50, 10/16. 10/25. 10/50............ .
22/16, 22/25, 22/50. 47/16, 47/25, 47/50. 33/10 — 6p. 100/16. 100/25 .
100/50 — 12p. 100/100 — 14p. 220/16 — 8p. 220/25, 220/50.....
470/16,470/25 — 11p. 470/35 — 12p. 470/40 — 15p. 1000/16
1000/35 — 22p. 1000/40 — 35p. 2200/10 — 8p. 2200/25..........
Carbon Film resistors %aW 5% E24 series 0.51R to 10MO .

100 off per value — 75p. even hundreds per value totalting 1000 ... £7.00
Metal Film resistors 4W 10R to 1MO 5% E12 series — 2p, 1% E24 series ... 3p
Mixed metal/carbon film resistors oW E12 series 1RO to 10MO ... ... 1'%p
Mini: I itors 250V working for vertical mounting

01,015,022, 033. 047. 068 4p. 01 5p. 015, 022 6p. 0.33 & 0.47

Mylar (polyester) capacitors 100V working E12 series vertical mounting
1000p to 8200p — 3p. 01 to 068 mfd — 4p. 0.15p. 0.12 & 0.15 «ooooooov 6p

Subminiature ceramic plate capacitors 100V wkg vertical mounting. E12
series
2% 1.8 pf to 47 pf —3p. 2% 56 pf to 330 pf — 4p. 10% 390p — AT.00D s sttt Bt 4p

Polystyrene capacitors 63V working E12 series long axial wires
10 pf to 820 pf— 3p. 1000 pf to 10.000 pf — 4p. 12,000 pf

DIODES (p.i.v/amps)

75/25mA 1N4148 2p. 800/1A 1N 4006 6p. 400/3A 1N5404 14p. 115/15mA OAST ...
100/1A 1N4002 4p. 1000/1A 1N4007 7p. 60/1.5A STM15p. 100/1A bridge ....
400/1A 1N4004 5p. 1250/1A BY127 10p. 30/45mA QAS0 6p. 30/15A OA47 .
Zener diodes E24 series 3V3to 33V 400 mW —8p. T watt ... ...
L.E.D's3&5mm Red 10p. Green, Yellow 14p. Grommets 3mm — 1V¥2p, 5mm
20mm fuses 100mA to 5A Q/blow 5p. A/surge 8p. Holders p.C. or chassis ..
High speed p.c. drills 0.8. 1.0, 1.3, 1.5. 2.0m — 22p. Machines 12V d.c. ...
HELPING HANDS 6 ball joints and 2 croc clips to hold awkward jobs
AA/HP7 Nicad rechargeable cells £1.50 pair. Universal charger unit .
Glass reed switches with single pole make contacts — 8p. Magnets
Ranges of tantalum electrolytic caps at competitive prices.

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

SIELIECTIRONITC

RADIO, TV AND RADIO COMMUNICATION SPECIALISTS
* 934MHz UHF RADIO EQUIPMENT *

We have in stock the full range of Reftec equipment, ie, Mobile,
base station and handheld Transceiver plus full range of
aerials and fittings, etc. Hand held model now available. SAE
for full details.

AUTHORISED REFTEC SERVICE DEALER

STOCKISTS OF AMATEUR RADIO EQUIPMENT:
Yaesu, Trio, FDK. Tonna, Jaybeam, Revco etc
* CREDIT TERMS AVAILABLE
For further information please ring: Mike Machin on (0268} 691481

G6YHB
"3 203, HIGH STREET. Ceviic
CANVEY ISLAND, ESSEX E Gauvy

ANTENNES TONNA o)

1250MHz OR
1296MMz
S0MHz 23elementt £28.90(b}
5 elementt £34.30(a) 4 x 23 ele antennas - power
144MHz g . splitter - stacking frame £140.00(a)
4 element 14.95(a Tel ic Portable Masts
9 slement fixed £17.71(a 4x1m £18.69(a) 3x2m £21.85(s)
9 element portable £20.00(n 4x 2m £33.20(a)
9 element crossedt £32.43(a
13 element portablet £31.05(a ANDREW HELIAX LDF4-50 COAXIAL CABLE
17 element fixed £37.66(a Attenuation per 100ft. 144MHz-0.8dB
435MHz 435MHz-1.6dB. 1296MHZ;2.9dB
19 element £20.70(a £3.40 per metre (a). N' Type
19 element crossedt £34.27(a connecters for LLDF4-50 male or female
21 element 432MHz £29.67(n £12.00
21 element ATV £29.67(a MICROWAVE MODULES - ROTATORS -
144/438MHz COAXIAL CABLES ETC.
Oscar Special POWER SPLITTERS AVAILABLE FOR 2 OR 4
9 & 19 elementt £34.27(a) ANTENNAS

tDenotes 500 ONLY - all others 500 or 750 impedance
PLEASE ADD CARRIAGE AS SHOWN (a) £4.00, {b) £1.98. ALL PRICES INCLUDE VAT AT 15%
Terms: Cash with order. ACCESS-VISA - telephone your card numbar.
FOR FULL SPECIFICATION OF OUR RANGE SEND 30p FOR CATALOGUE.
Callers weicome. but by telephone appointment only piease. Goods by return.

RANDAM ELECTRONICS (Dept REW)
12 Condult Road, Abingdon, Oxon 0X14 1DB. Tel: (0238) 23080 {24 hours)
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HATELY TECHNOLOGY

ANTENNA

GM3HAT GM3HAT/A

DIPOLE OF DELIGHT

Readers who saw tast month's technical description of the amazing new antenna
system incorporating a provisonally patented capacitive BALUN will appreciate the
Photograph above which shows the centre card of a DD 14/21/28L type Dipoie of
Delight. The scale of the picture can be judged from the size of the UHF plug on the
Smm 50 ohm feeder coax. Also there is clearly visible the central support hole for use
with ‘Inverted Vee' arrangements.

TECHNICAL DETAILS IN BRIEF
To those who missed seeing last month's advertisment we remind readers that the
Dipole of Delight is:-

(i) MULTIBAND
(i) NO-TUNE
(i) QUIET
(iv) EFFICIENT
{v) COAX-FED using 50 Ohm cabie.

These antennas may be used for Amateur Radio receiving and transmitting and can
handle 800 W pk power. They are designated by a coding which gives the frequency
bands over which the antenna has less than 15 to 1 SWR. There are eight versions
available on short delivery. Four of these are multi-band versions, and four are
monobanders. All have a UHF socket integral with the capacitor card at the centre to
which the purchaser Is to fit his own 50 ohm coax Due to the variability of site layout
etc. it was not possible to attach marketable fengths of coax in a simple and
comprehensive manner.

SUMMARY OF PRACTICAL SWR VALUES ‘S’ to 1
DD 714/21fMHz 70 705 7.1 140 142 1435 210 212 2145
Length2im (691) § 14 12 14 13 12 13 14 115 14

DD 10/18/24 f MHz 10.1 181 249

Length 15m (50ft) S 1.2 12 12

DD 14/21/28L f MHz 140 142 1435 210 212 2145 280 284 288

Length 10.7m (36f1) S 14 12 14 14 12 15 1.5 12 15

DD 7/14/21/28L t MHz 70 705 71 140 142 1435 210 212 214 280 284 28.8
Length21m (69ft) S 14 12 14 14 12 14 14 12 14 15 12 15
DDM 14 f MHz 140 141 142 143 1435 Noise 50o0hm Galaxy
Length 10.7m (36ft) 112 105 103 105 108 EMFuV 024 123

DDM 21 f MHz 21.0 211 212 213 2145 Ditto

Length 7m (24ft) S 108 105 1.03 105 110 0.24 0.92

DDM 28 f MHz 280 284 288 292 297 Noise  50ohm  Galaxy
Length 5.8m (19ft) 13 113 102 116 145 EMF .V 024 0.65

DDM 27 f MHz 27.0 272 274 276 278 2799

Length 5.9m (19ft) 12 11 103 105 108 115 0.24 0.65

For monobanders. as evidence of good reception behaviour the increase in noise
noted between a reference 50 ohm dummy source and the Galactic Noise during a
winter night on 8SB bandwidth using a receiver whose Noise Figure was 8 dB.

PRICES

The UK Price includes Packing Post and VAT. STATE VERSION REQUIRED

The DX Price includes Packing and Post which wilt be AIR Mail outisde Europe.
Provided local exchange control allows. the cheque may be written in ANY
CURRENCY, equivalent on day of signature of the £ Sterting published exchange rate.

UK Price DX Price
DD 7114721 £56.00
DD 10/18/24 ..£56.46 £66.00
DD 14/21/28L .. ..£46.75 £46.50
DD 7/14/21/28L.. £58.50 £58.00
DDM 14 £15.98 £15.28
DDM 21 £11.64 £11.50
£11.64 £11.50

..£11.64 ° £11.50 *

* Introductory Offer Price

GUARANTEE
SWR Data given in good faith but it does not constitute a contract. Money back
guarartee if purchaser dissatisfied with the antenna and it is returned undamaged
within one month.

Properietor:- Maurice C Hately, B Sc (Eng) M Sc C Eng MIEE
Chartered Etectrical Engineer (GM3HAT)

HATELY ANTENNA
TECHNOLOGY

1 Kenfield Place, ABERDEEN AB1 7UW
SCOTLAND UK
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ONE NIGHT'S WORK

THE LOGIC
PROBE SIGNAL
GENERATOR

Thislogic probe
signal generator,
designed and built by D
J Hamilton, uses cheap
oreasily obtainable
components and
should nottake anyone
more than an hour to
pUt together' The 4060B is a 14-stage counter with a
>uilt-in oscillator circuit, which, using

the 500KHz ceramic resonator provides a
cheap, accurate multi-frequency output.

Eleven outputs are available from this
chip, ranging from 500KHz down to
30,518Hz.

Eightof these outputs may be selected
by means of the DIL switch and fed to an
output driver (in this case, 4011B).

This will provide up to 20mA drive
capability at up to 15V peak-to-peak,
depending upon supply voltage.

A Zener and fuseisincluded, to protect
against over voltage or reversed polarity
connection.

The unit shown in the photographs, is
the prototype model and has asmall wire

+Vv
Fig 1 The circuit EUSE l
diagram c3
a4 N3 |9 /l
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Fig 2 Component overiay
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Fig 3 Foil pattern

68

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

MAY 1984



THE LOGIC PROBE

Upper half of case removed showing veroboard
component layout

loop adjacent to the pointed probe. This
loop provided the earth connection, but
it is recommended that a more conve-
nient connection is made by replacing
this with a wire, terminated with a
suitable crock clip.

The unit can be used as a precision
scope calibrator since the frequency and
output voltage can be precisely defined.
Or, alternatively, may be used as acheap
signal generator or logic circuit driver.

PARTS LIST
(LOGIC PROBE CASE ONLY)

IC1 14060B or equiv

1IC2 14011B or equiv

CR 500KHz ceramic resonator
(Ambit) (parallel mode)

R1  1MR YW HS

R2 10kR vaW Hg

g; 100pf axial polystyrene

C3  100uf 25V (or47u) axial

D1 BZX61-15V Zener

F1  20mm x 5mm 100mA quick
blow + PC mounted fuse
clips

S1 1 pole 8 way PC switch

Enquiries about a PCB for this
project should be addressed to
Edwardschild Ltd, 453a Becontree
Avenue, Dagenham, Essex

RMS8 JUL.

ULTRA VIOLET BLACK UGHT

FLUORESCENT TUBES
41t 40 watt £8.70 + VAT (Callers only) 2
21t 20 watt £6.20 + £1.25 p8p B57 mc VAT)
18in 15 watt p&p €488 inc VAT)

130, 10 watt p&p (460 inc. VAT)
12n

Sn 50 \

& 4 wett £2.50 + 459 pAp 338 inc VAT)

230V AC Ballast Kit for either 6in._9n oc 12in. tubes £5.50 p&p 55p

{£6 96 inc VAT)

For 13in. & 18in. Tubes €6 p&p 75p (£7 76 inc VAT)

C(XT'IZV DC op. 12in & 13in. tubes only £5.50 p&p 75p (£7 18 nc

1

175 WATT SELF-BALLASTED MERCURY BULBS Available for

etherBC or E S fitting, price £11.79 inc p&p and VAT

400W UV LAMP AND BALLAST compiete £38 post £3.50 (€47.73

z\c ;IA)T & p&p) 400W UV LAMP only €14 post £2 (£18.40 inc. VAT
p&p

SUPER HY-LIGHT STROBE KIT
Designed for Disco, Theatrical uses, etc.

Approx. 16 joules. Adjustable speed. Price £45 + £2 p&p

{Total inc. VAT £54.08; Case and reflector price €15 + £2

p&p {total incl. VAT €19.55). Foolscap SAE for further

details including Hy-Lyght and Industrisl Strobe Kits.

SINGLE DIAPHRAGM COMPRESSOR
Max 20 PSt One CFM approx 240 volts AC €18 — £2 p&p (€23 inc VAT)

12/24 V DC Reversible Precision built motor manutactured by Escap —
will operate from 24-V down to 2-V DC — Currentconsumption neghgible
A range of speeds between 2 to 36 RPM obtainabie
6 Volit DC 9rpm N'L 6 MA
12 Volt DC 18 rpm N’L 10 MA
24 Voit DC - 36 rpm N/L 18 MA
Total tength of motor and gear box 90 M/M Max Dia 42 M/M
Shatt Length 15 M/M
Shaft Dia 6 M/M
Approx half manutacturers price. £15.00, p&p £2.00 — total inctusive of
VAT £19.58

=

HEAVY DUTY SOLENOID. mf by Magne
tic Devices, 240V A C intermittent opera
tion Approx 20lb pull at 125 in Ex
equ:p Tested Price {750 p&p £150
(€10.35 incl VATL.R &T

VORTEX BLOWER & SUCTION UNIT
Powerful multi-stage dynamically balanced. totally enciosed 9
dia Rotators. 3500 rpm. 112 1D intet and outlet. 110V A C Price
£20. Suitable transformer for 240V A C £5 - £3 p&p (totat incl VAT
£3220INMS —

Quiet smooth-running COOLING or EXTRAC
TOR FAN. Swe 43axa34x1'2 Supplied for
240V ac operation Pricc €475 - 1 plp
(toL4duiiic! VATEB62INM S

240V A.C. SOLENOID VALVE ! — J
Desgned for Ar/Gas at 0 7 Water § psi Inlet/outlel 38 Forged
brass body Manut Dewraswitch Asco Price €5.50 - £ p&p 1€£7 48

nc VATINMS S
Hn aaeh v

L)

Ample parking space
Showroom open
Monday-Friday

15KVA 75A Max. £275.00

3-PHASE VARIABLE VOLTAGE TRANSFORMERS
Duat input 200-240V or 380-415V. Star connected AlLVV.Ts
3KVA 5amp per phase max £113.40 plus
6KVA 10amp per phase max €170.10 carriage
10KVA 18amp per phase max £345.45 and VAT
Special offer 0-6.3V-0-6.3V at 10 amp (12vO 10amp or 6V at
20amp) Price £8.00. p&p £2.00 — inclusive of VAT £11.5D
NMS
Comprehensive range of TRANSFORMERS LT ISOLATION &
AUTO (110-240V) Either cased with American socket and mans
lead or open frame type available for mmediate dehivery Leaflet
on request

12V DC BILGE PUMPS ( it
700 G.P.H. 10ft. head. 3.5amp £11.50 - £1.50

p8p (£14.95 inc VAT) e
1750 G.P.H. 15ft head, 9amp £15 - £175 p&p ﬁ
(£18.28 inc VAT) £
230/240 AC Synchronous Geared Motor N

2 RPM 6 RPM 12 RPH 12 APD g, W

Any type £4.30 - 40p p&p — £5.40 inc. VAT

EPROM ERASURE KIT

Why waste money? Build your own EPROM ERASURE for a
tractron of the price of 3 made-up unit Compiete kit of parts
less case 10 include 12, B watt 2537 Angst Tube, Ballast unit,
pair of bi-pin leads. Neon indicator. safety microswitch. on/off
switch and circust "

LESS CASE Price £13.60 - 75p plp (Total inct VAT £16.50)
Warning: Tube used in this cizcuit 1s highly dangerous to the
eyes Unit must be fitted «n suttable case

FROM STOCK AT PRICES
THAT DEFY COMPETITION!
AC GEARED MOTORS C.F. BLOWERS

DC MOTORS AC CAPACITORS
MICROSWITCHES STROBE KITS
RELAYS FLASHTUBES
REED SWITCHES CONTACTORS
SOLENOIDS AC.orDC SYNCHRONOUS
PROGRAMME TIMERS MOTORS

Phone in your enquiries

Stockists for Finnigans Hammerite paint and Waxoyl products.
Good normally despatched within 7 days.

ERVICE TRADING CO

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 588B. 01-995 1560

ACCOUNT CUSTOMERS MIN. ORDER £10

Superior Quality Precision Made

NEW POWER RHEOSTATS |

New ceramic construction, heavy duty brush
assembly, continuousty rated.

25 WATT 5/10/25/50/100/150/250/300/500/ 1K £}
1.5k} £3,80 + 30p p&p (£4.71 inc. VAT).

50 WATT 25011 £5.50 + 50809&9 {£6.90 inc. VAT).

100 WATT -1/5/10/25/50/100/250/500/ 1k§V/ 1.5k {1/ 2 5k{1/3 Sk}
£7.75 + 75p p&p (£7.77 inc. VAT).

Black Sitver Skirted Knob calibrated in Nos 1-9, 1iin. dia.
brass bush. ldea! for above Rheostats 30p sa. + VAT,

WHY PAY MORE?

MULTI RANGE METER. Type MF15A.ac
d.c. volts 10, 50, 250, 500. 1000. Ma 0-5.0-10
0-100 Sensitivity 2000V, 24 range diameter
133 by 93 by 46mm including test leads
Price £10.35 inc VAT & p&p

INSULATED TESTERS
Test to I.E.E. Spec.

NEW!

Rugged metal
construction suitable for bench or field
work constant speed clutch. Size L 8in.
W 4in H 6in, weight 6lb S00V. 300

megohms. £49, p&p £2 (£58.68 incl
VAT) 1000V 1000M1 £55 p&p £2 (£65.55
~ incl VAT) SAE for leaflet
GEARED MOTORS
S rpm 240V AC Mf by Carter, €605 £1 p&p (£8.11 inc VAT)
S !

M
38.3 rpm GEARED MOTOR. Torque 35Ib in reversible 115V AC inc
start capacity. Price £11 55 - p&p (total inc VAT £15.58) N M S
Surtable TRANSFORMER 230V A C operatron Pnice £4.50 - 50p
pd&p (10tal inc! VAT £5.75)
CROWN 37 rpm 200tb in. spprox. 110V AC. reversible geared
motor, Price £35 p&p {4 50 (£45 42 inc VATINM S
Suitable transformer for above (€10 p&p £1 50 {€13.22 ,nc VAT|
CROWN 42 rpm 110/230V A C. 50 Hz, 100 Ib.in. approx. Reversible
geared Motor. Price £18.15 ~ £2.50 p&p (total incl. VAT £23.75)
126 RPM 1/10 HP APPROX. 15 Ib.in. 230V AC.
Cont Rating Non-reversible. Size 150mm x
90mm x BSmm spindle Bmm dia. x 30mm
long. Compiete with capacitor and relay for
max load starting. OHered at mere fraction
of mfrs price - £1150 inc. p&p & VAT
NM.S

24v D.C. 200 rpm GEARED MOTOR 10 Itin.
£8.00 p&p £2 (t0tal inc. VAT £11.50) R&T.

CHECK METER
200-240V A.C. 50amp fully reconditioned. €7.50 - £1 75 Il
incl VAT £10.64) Pl ftota
SANGAMO WESTON TIME SWITCH
Type S251 200/250 A C 2 on/2 off every 24 hours. 20 amps contacts
w.th overr:de switch Diameter 4 x 3  price £9.50 - £1 50 p8p
(€£12.65 inc VAT & p&p) Also avalable with solar dia R&T
Other types available from stock
N.MS  New Mesnufacturers’ Surplus
R&T Reconditioned and tested

Personal callers only  Open Saturdays
9 Little Newport Street
London WC2H 7JJ
Tel: 01-437 0576
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CONSTRUCTING
A 2-METRE J-STICK

Cork

Plastic
conduit

‘_

Self-tapping screw ?

o 15mm copper pipe

Corks to space
halves of matching
stub
<
[™Coax connected here.
Centre to long leg of J
QOuter to short leg of J

Cork

T Seli-tapping screw
M@:’/‘\

AERIAL

by C N Bauers

Introduction

There are two main classes of transmit-
ter. The more common produces quite a
large current at a low voltage, the other
type does the opposite. It produces a
high voltage but a small current. If the
transmitter isto drive the aerial properly,
it must match the aerial. This means that
the voltage and current in the aerial must
be similar to those produced by the
transmitter.

At the centre of the half wave dipole,
thereis alow voltage andalarge current,
most commercial equipment will match
well to this type of aerial. If Ohm’s Law is
applied to the current and voltage in the
aerial, avalue of about 50 ohms would be
found for the centre of the dipole. This is
called impedance. Most transmitters

have a 50-ohm output and 50-ohm
coaxial cable should be used to connect
the aerial. Then everything is Impedance
matched and maximum efficiency is
obtained.

The difficulties start if you try to feed
the end of a half wave wire. Here there is
a small current and a large voltage.
Applying Ohm’s Law, this gives a high
impedance and if connected to a50-ohm
transmitter would be most inefficient
and could even damage the transmitter.
There are ways and means however to
overcome these problems. The following
design employs a common method of
impedance matching. This makes the
transmitter ‘see’ 50 ohms and the aerial
‘sees’ its best impedance so both are
happy and the system is efficient.

.<__ L - - - -

S0 1 coax

The basic J-stick design. |t can be scaled up or down to work on
any wavelength. It can be made of wire or tubing or any
conducting materiat. The best feed point is found by trial and
error using a VSWR meter

o Hat St

Half wave radiating element
Exact length — wavelength x 0.475

Current maximum point Low impedance

~ —  Voltage maximum point High impedance

Impedance matching stub
Exact length - wavelength x 0.2375

Feed point. 50 Ohms impedance

Frot I

Voltage maximum point. High impedance

Current maximum point. Low impedance
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1 Metre

L 4+ -
// \\./
{

Radiating element

U8 - - -

Matching Stub

Centre coax connected about here

Bottom section length not critical

Corks 53cm
Braid
T _‘l_ B
37cm
Coax

EI Note: 10cm of copper pipe is discarded

H; - —— - e— — —
I Use sheet metal cutters to split tube in half

- ~
,’ N\
Cork N

.

.
\
)
\
I
I
)

!

Gap between two halves
size of gap is not important
N (2mm typical)

- -

’/

-
—f

The 2-meire J-stick

The aerial consists of a half
wavelength conductor. This is the part
that radiates the radio waves. The half
wave isend fed. Thisis a high impedance
point so a matching stub is used to get a
50-ohm feed point for the transmitter.
The matching stub is another half wave
length of metal folded in half. Current is
distributed around this in the same way
as in the radiating part. Near the bottom
of the stub there is a point where the
impedance is 50 ohms. The coaxial cable
is connected here.

MAY 1984

Materials

2 metre length of 15mm copper water
pipe.

2 metre length of 24mm (approx) white
plastic conduit pipe.

5 corks, 50-ohm coax, pvc tape, 2 self
tapping screws, candie wax.

Cost should be £2.50 to £4 depending on
your local DIY store.

Tools and equipment

Eclipse sheet metal cutting tool.
Stanley knife, screwdriver, soldering
iron.

VSWR meter. Transmitter. (A noise
bridge could be used to setup the aerial).

Method

Cut the copper pipe as shown in the
diagram. Be sure to get the fengths
accurate to around 1mm. Trim 3 corks to
fit between the two halves of the
matching stub. These prevent the halves
from touching and should be pvc taped
into place. Plug the top end of the
conduit with a wax soaked cork and
secure it in place with a self-tapping
screw. Bore a hole in the last cork, then
wax soak it and then thread the coax
through. Route the coax up the copper
pipe and connect it to the stub. Tape itin
place now, ensuring thatitis notshorting
the two halves of the stub. Temporarily
assemble the aerial, poke it out of a
window and measure the VSWR. Now
adjust the coax feed point and try to get
the best VSWR (about 1.2 to 1). Once this
has been found, solder the coax in place
and complete the final assembly.

Use and performance

The aerial should be mounted ver-
tically as high as possible, away from
obstructions for best performance. It
gives results similar to a centre fed half
wave vertical dipole but it is much more
convenient to mount in position. The
design is also similar to the Slim Jim
aerial but mechanically simpler to build.
It will work better than a quarter wave
ground plane but not as well as colinear
vertical aerials. It is weather proof and
lightweight making it suitable as a
permanent base station aerial or for
portable work. Being somewhat flexible
it is fairly difficult to break, making the
design pretty useful.
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3

£36.93

DAWNE

INSTRUMENTS BY POST

wween  Proto-Board no, 203A

@, ® 1*] [e3

TRIO OSCILLOSCOPE
TYPE CS1022
£428.95
, 8
f

9 10

GLOBEL 5000 UCT
£284.05

GEC MURENTS GLOBEL LOGIC PROBES GLOBEL
SELECTEST SUPER 50 (a)LP1£40.83 (b) LP2£26.45 PROTOBOARD 100
£147.20 (c) LP3£62.67 (d) DP1£65.55 £19.55

Please indicate your order on this

COoOO0oo

coupon

1 O 8

2 O 9

3 O 10

4 O b

5 O 12

6 [ 13

7 d
Tick Instruments you require
NBITIC .1ttt et e
AdAIESS ..ottt eeeee e e
Telephone.......viiciiiisiniiiins

Access/Barclaycard No ...

THURLBY PSU GLOBEL 5001 GLOBEI.
TYPE PL310 UNIVERSAL COUNTER PROTOBOARD 203A
TIMER £290.95 £142.60

£142.60

. GLOBEL LMI
MEASUREMENTS £55.77

MINITEST £55.55

2 ARAR
£

¥

oY
§

Mg an Sy ndhid

o

B
GLOBEL

PROTOBOARD 103
£54.05

13

GLOBEL 6001
FREQUENCY COUNTER
£313.95

For more detailed information please phone

* ONE METEX 3000 DMM
GIVEN FREE WITH CS1022

All above prices include
Delivery & VAT
BARCLAYCARD & ACCESS ACCEPTED

DAWNE INSTRUMENTS
& ELECTRONICS
Shields Road, Bill Quay,

Gateshead NE10 ORS

Dawne instruments — 0632 695117
(24hr answering service)
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HIGH AND LOW

MEASUR

MENTS

Dr C J D Catto describes some
economical and practical
methods of electrical

measurement

5v
1A

4 terminal

connection

i

Fig 1 Testing for low resistance

5v

V 10M input resistance

Fig 2 Testing high resistance

16/0.2mm = 0.5mm?
24/02mm = 0.75mm?
32/0.2mm = ¥.0mm?
30/0.25mm = 1.5mm?
50/0.25mm = 2.5mm?
56/0.3mm = 4.0mm?
80/0.4mm = 10mm?

Equipment wire size

Single-cable rating

3A at 70°C ambient

4.5A at 70°C ambient
6A at 70°C ambient

20A at 35°C ambient
28A at 35°C ambient
37A at 35°C ambient
68A at 35°C ambient

Table 1 Resistance of standard equipment wire when the conductor is at 55°C

milliohms per 100mm

4
2.7
2

1.3
0.8
0.5
0.2

MAY 1984

Most multimeters have ranges up
to1000V or so, and up to a few amps; for
resistance, 2 or 20MQ is normally the
maximum. Atthe low end, corresponding
limitations apply. Where measurements
outside these conventional ranges have
to be made, it is frequently possible to
get by with some simple improvisations.
A number of these are described below.

Resistance

In production and test, there are
occasions when very low or very high
resistances need to be checked. If it is
shorts between PCB tracks that have to
be found, it is probably best to purchase
one of the fault locators now made
specifically for the purpose' . However,
for many measurements it is an extrava-
gance to tie up expensive test gear,
whereas the schemes shown in Figures 1
and 2 allow awkward values to be tested
with little more than a muitimeter and a
DC supply. The calibration curves in
Figure 3allow measurements to be made
down to | milliohm and up to at least 1
Gigohm using any 3'%-digit DVM with 10
Megohms input resistance and a 5V, 1A
supply. The test set-up should be
screened from mains pick-up to avoid
undue errors. The two ruling equations
are:-

LV
1-v/5

R = 50 _joma
v

Voltage

On occasions when it is necessary to
measure high voltage pulses, an AC-
divider can be made simply from aloop of
coaxial cable with the screen bared back
as shown in Figure 4and a compensating
capacitor C. For the dimensions illus-
trated, and using Uniradio M67 cable, Cis
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HIGH AND LOW MEASUREME

Li

06

0.3

0.2

01

1000

500

300

200

100

50

0.5

0.3

0.2

0.01
0.01 0.02 0.03

0.05 01

V and v:- volis

0.5 1

01

Above: Calibration curves for r and R

Right: High voltage AC probe (1000 1 divider)

trated, and using Uniradio M67 cable,Cis
33nF for a divider ratio of 1000:1, ie input
pulses of£10kV will give an output
of+10V at the oscilloscope. Calibration
can be performed with a square-wave
input of£10V at 50kHz. The BNC connec-
tor should be fastened to a properly
earthed oscilloscope before any high
voltages are applied. The HV input
should be rounded with a blob of solder
to prevent corona, and it should be
discharged to earth after use. The rating
of the cable is 40kV DC, but 6.5kV peak
RF. At moderate frequencies,=15kV may
be applied as long as the 6-inch tails are
free-standing and the braids are folded

Y

AR,
e

plasticine

output to ‘scope

URM67 cable

insulating
handle

BNC

g._-....----)—?
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HV input

99M resistor chain

insulating tube

Fig 8: High voltage DC probe (1001 divider)

(a)

insulating handle

(b)

©)

V4 v-
. _/

g

to millivoltmeter

to millivoltmeter

\
¥

pin B

Pair of ferrite cgres (Neosid 34-510-26)

Fig 7: (a)Metal chart resistor used as 4-terminal device
(b)sensing in equipment wire

= 100mm .

100 turns

to ‘scope

Fig 6: Current transformer (100:1 divider)

and filled as shown. The time-constant
1M x 33nF gives a frequency response
which is 3dB down at 5Hz.

Resistive divider

For measuring high voltages at DC and
low frequencies, on the other hand, a
purely resistive divider as shown in
Figure 5 is adequate. With the values
shown, this has a divider ratio of 100:1,
and can be used for checking CRT
voltages, for example. The HV end is
sometimes furnished with a tab that can
slide under the anti-corona cap on a TV
tube. To measure even higher voltages, a
1000:1 divider is better, and the 99MQre-
sistor chain should be increased to
1000M(; this may well require the use of
rounded bushings to prevent corona.

MAY 1984

Current

Tomeasure alarge alternating current, a
‘clamp-on’ ammeter is useful. With the
ferrite cores and 100-turn secondary
illustrated in Figure 6, we have a current
transformer that gives i=10mA for I=1A,
and hence the oscilloscope sees 10mV
per A. The response is 3dB down at 14Hz,
and is level from 50Hz to 1MHz.

For a direct current measurement, a
100-milliohm four-terminal resistor is
handy (Figure 7a) but, where it is
inconvenient to cut the wire, measure-
ments can often be made by inserting
two pins 100mm apart (Figure 7b).
Obviously this method should be used
with caution if the wire is likely tobe at a
hazardous voltage. Table 1 gives the
resistance of standard equipment wire

when the conductor is at 55°C.

The temperature-coeificient of copper
is +0.4% per °C.

For low currents and voltages, it is
relatively cheap and easy to make a pre-
amp using aBi-FET or aprecision bipolar
op-amp. It can be battery-powered, to
avoid hum and earth-loop problems.

Conclusion

One need not be daunted if measure-
ments are to be made outside the
conventional ranges of the standard
multimeter. A little ingenuity and a few
sensible precautions are frequently all
that are required.
Reference 1 Polar ‘Toneohm’, distri-
buted by MTL Microtesting, Alton, (Tel:
0420-88022).
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TRIMMING
CAPACITORS

Dau manufacture the
broadest range of
single turn foil
dielectric
trimming
capacitors
in the world!

Dielectrics
Available:
Polyamid,
Polycarbonate,
Polypropylene
and PTFE

ST e

Capacitance Range:
Min C max from

3.5 pf up to 500 pf
depending on

SEries.

Size:

5mm up to 16mm )
diameter. o
Mounting /
Configurations: W
Vertical and Z
Horizontal with %
single or double %
adjustment. 7
Distributor

Ambit International
200 North Service Road, Brentwood, Essex CM14 4SG
Tel: (0277) 230909 Telex: 995194 AMBIT G

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!

LOWEST DISCOUNT PRICES
HIGEST QUALITY EQUIPMENT

FREE DIY DESIGN GUIDE

FULLY ILLUSTRATED

MICROCHIP CIRCUITRY

QUICK DESPATCH SERVICE

FULL INSTRUCTIONS

SEND SAE OR PHONE

C-TEC SECURITY, Dept REW Trade
60 Market St, Wigan WN1 1HX Enquiries
Telephone (0942) 42444 Welcome

SPECTRUM COMMUNICATIONS

NEW PRODUCTS

TRANSMIT AMPLIFIERS 2 metre, 4 metre or 6 metre, linear all mode, 1-5 watts
1/P, 10-25 watts 0/P, carrier and DC switched. Types TA25/1, TA4S/1, TABS/1.

Boxed kit £22.95. Built £34.95
TRANSMIT AMPLIFIERS 2 metre, 4 metre or 6 metre, linear all mode, 0.5 watt
1/P, 25 watt 0/P, unswitched, suits transmit converters. Types TA2/2, TA4/2,
TA6/2.

Unboxed kit £23.65. Unboxed built £32.65

RECEIVE PRE-AMPS 2 metre, 4 metre, 6 metre or 10 metre, general purpose,
variable gain 0-20 dB. Low noise 1dB typical. New carrier and DC switching with
pre-set hang time. Types RP2S, RP4S, RP6S, RP10S

Boxed kit £15.00. Built £19.50

Plus the usual range of receive and transmit converters and other products
Delivery within 7 days subject to availability. 24hr answering service
VAT inc. prices, add 35p for P&P. Send SAE for product price list

UNIT 6B, MARABOUT INDUSTRIAL ESTATE, ——
E DORCHESTER, DORSET. TEL. 0305 62250 ——

LIMITED

Dau Components Ltd, 70-74 Barnham Rd, West Sussex
Tel: (0243) 553031 Telex: 86843
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Skywave

FOR ALL YOUR
COMMUNICATION
EQUIPMENT

We are pleased to announce
that our move to new
showrooms is now complete.
Pay us a visit at

264 Windham Road
Boscombe, Bournemouth
Dorset
or telephone: Dorset (0202) 302080

Opening hours 9am-5.30pm Visa accepted
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——DATES FOR—
——YOUR DIARY —

Dates for your Diary is updated every month.

Club secretaries and organisers are requested to send information of
forthcoming events as early as possible

to Radio & Electronics World, Dates for your Diary, Sovereign House, Brentwood, Essex CM14 4SE

Date

13 April
15April

16 April

16 April-15 May
17 April

18 April

25 April

27 April

28-29 April
1May

2May
4May
4-7May
6 May
8 May

9 May

10 May
11 May

13May
15 May

16 May
18 May

21 May
23 May

MAY 1984

Function

Talk on Radio Signalling In British Rail
Twometre FM contest

Talkon AMTOR

Lectures onavariety of topics

Dealer demonstration CM Howes

Quiz, roundone atthe AVRS in Ayiesbury
Startof Club VHF DX contest
AMTOR-Whatisit?

10 Metre FM night
Activity Night/Nighton theair
Brains Trust

Japanese Morse: talk by Norman Kendrick G3CSG
Talk on Video Recorders

DF Hunt 160 & 2m

Homebrew Contest: 3classes ofentries,
junior(under 18),novice & senior

RSGB National AR exhibition

RF Power Transmitterstalk by Dick Brocks G3WHR

Lecture-23cms operation

Discussion Evening & Preparation for weekend contest
Midland Computer Fair

Anglo-Scottish Rally (weekend accommodation available
Talk: Confessions || —continuation of Clive Hardistry's
talk: Confessions ofa TV repair man

Inter-club Quiz Night-1stround, at Chester AR Society
QSLcardand awardsrally

‘Let’'sbuild arepeater’, by John G8UZZ and Co
Amsat-UK-Talk on Latest Developments

Talk by representative of Marconi (Provisional)
TV Showrepeat

Japanese Morse: talk by Norman Kendrick G3CSG
First Sunday DF Contests

Operating evening using club cailsigns GARQT &
G6TBHon HF & VHF

Fox hunt briefing

AGM

AGM

Model Engineering - Michael Kingston

2Metre SSB night

Equipment Demonstration by Gordon Adams. G3LEQ
Talk on Slow ScanTV

HF Field Day Preview
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Location

S Manchester Radio Club
Stevenage & Dist AR Society
Leighton Linslade Radio Club
IEEIE

BigginHill AR Club

Leighton Linslade Radio Club
SBristol ARClub

Derby AR Society

SBristol AR Club

Lincoln ShortWave Club
Farnborough and District Radio
Society

Wirral and District AR Club
TheHome Counties Amateur
Tetevision Club

Dunstable Downs Radio Club

S Manchester Radio Club

NECBirmingham

Chelmsford AR Society, Marconi
College

SBristot AR Club

S Manchester Radio Club

NEC Birmingham

Kelso

BuryRadio Society

Wirral and District AR Club
SBristol ARClub

Wirral and District AR Club
Farnborough and District Radio
Society

Southgate ARClub

Dunstable Downs Radio Club

S Manchester Radio Club
Wirrat and District AR Club
Biggin Hill AR Club

S Bristol ARClub
SManchester Radio Club
KentRepeater Group

Leighton Linslade Radio Club
S Bristol AR Club

Wirral and District AR Club

The Home Counties Amateur
Television Club

Farnborough and District Radio
Society

Contact

G3FVA, G3UHF, GBSMR
B Dean G6NZC
PBrazier G6JFN
Tel. 018363357

| Mitcheli G4ANSD
P Brazier G6JFN
Len G4RZY
JShandlow.
Derby 556875
ColinG4SQQ
PamRose G4STO
P Taylor G4AMBZ

G Scott GBTRY
PW Andrews G6MNJ

P Seaford G8XTW
G3FVA, G3UHF, G8SMR

RSGB, Potters Bar59015
J Martyr G3PMX

AC Mead G4KGB

Steve G4MCQ

G3FVA, G3UHF, G8SMR
FionaHowell 016438040

BTyldsley GATBT

G Scott GBTRY
LesWooldridge
G Scott GBTRY
P Taylor GAMBZ

R Snary G40BE

P Seaford G8XTW
G3FVA, G3UHF, G8SMR
G Scott GBTRY

I Mitchell G4ANSD

G8X1H/G40PQ

G3FVA, G3UHF,G8SMR
MW Stoneham G4RVV
P Brazier G6JFN
G6ZTX/GBZTY

G Scott GBTRY

PW Andrews G6MNJ

P Taylor G4MBZ
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25 May

27 May

30 May

1June
2-3June
3June
4June
6June

8June

10June

13June

15June

17 June

18June
19June
20June
22June

24 June
27 June

29June

2July

4July

6July
7-8July

9July
10July
11 July
13July
15July
17 July
18July
21 July
25 July
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Oscar10by G3vzV
Talk by winners of Homebrew contest

Plymouth Rally

ATV Night
DF Practice. From Heswall lay-by

Modificationstothe Club's FT221 by GAMYB
HF National Field Day

70 MHz CW contest, 6 hours section

Quiz; round two

Lecture: Radio Interference Service

Summer Barbacue at Oid Warden
Clubquiz

Contest-425MHz Trophy
Contest-432Trophy

Longleat Preparations
Talk on Racal Equipment G3VCX

Latest Developmentson Top Band Direction Finding
TechniquesbyDave Holland G3WFT.

Royal Navy ARS Mobile Rally
DF Hunt

G8ELA on PacketRadio
Springsale of surplus equipment
LongieatFina!l Briefing

VHF NFD Planning
Mid Summer 1.8 MHz direction finding competition
followed by barbecue

Carbootsale

Rig Tweaking Night
The Eileen Mediey Chaltenge Cup DF Hunt
Outside Activity Nighton 70cm and 23cm TV

VHF Field Day Preview

Anintroductionto operationatamplifiers
by ChrisWard GAHON

Electricaland Electronic Tool Aids for the Radio
Enthusiast, by Mike Wells of AB Engineering Co Ltd

Lecture-RSGB
BBQ

Preparation for VHF NFD contest at weekend

Vi4F NFD 4 band club entry
VHF National Field Day

Quiz,roundthree at MKand DRS in Newport Pagnel!
Visitto IBA Transmitter Site at Emley Moor

70cms night

he synthesis of the elements by Mike Ellis GAROM
DF Hunt

QRP Operating Christopher Page GABUE
Computer night

Radio & Efectronics Fair. Open9.30am-5pm

HF night
(Revenge) DF Hunt forthe GBPMF award
Slow Scan Operating Evening

Dunstable Downs Radio Club
SManchester Radio Club

DevonportSecondary School, Park Ave,

Devonport, Plymouth

SBristol AR Ciub
Wirral and District AR Club

S Manchester Radio Club
Leighton Linsdale Radio Club
Wirraland District AR Club
Leighton Linsdale Radio Club
S Bristol ARClub

Dunstabte Downs Radio Club
S Manchester Radio Club

Wirraland District AR Club
Leighton Linslade Radio Club

S Bristol ARClub
Farnborough and District Radio
Society

Manchester Radio Club

HMS Mercury nr Petersfield
Wirraland District AR Club

Leighton Linslade Radio Club
Biggin Hill AR Ciub
SBristol ARClub

Dunstable Downs Radio Club
S Manchester Radio Club

Dunstable Downs Radio Club

SBristol ARClub

Wirral and District AR Ciub

The Home Counties Amateur
TelevisionClub

Farnborough and District Radio
Society

SManchester Radio Club
LeightonLinsdale Radio Club

SBristol AR Club
Wirral and District AR Club

SManchester Radio Ciub

Wirraland District AR Club
Farnborough and District Radio
Society

Leighton Linsdale Radio Club
Bury Radio Society

SBristol ARClub

SManchester Radio Club

Wirral and District AR Club
BigginHillARClub
SBristolARClub

Royal VictoriaHall, Southborough

SBristol ARClub

Wirral and District AR Club
The Home Counties Amateur
Television Club
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P Seaford G8XTW
G3FVA, G3UHF, GBSMR

Peter GBWAX
G Scott GBTRY

G3FVA, G3UHF, G8SMR
P Brazier G6JFN

G Scott G8TRY

P Brazier G6JFN

Len G4RZY

P Seaford GBXTW
G3FVA, G3UHF, G8SMR

G Scott G8TRY
P Brazier G62FN

G4KUQ/G4RZY
P Taylor GAMBZ

G3FVA, G3UHF, GBSMR

AWalker G4DIU
G Scott GBTRY

P Brazier GBJFN
I Mitchell GANSD
G4KUQ/G4RZY

P Seaford GBXTW
G3FVA, G3UHF, G8SMR

P Seaford G8XTW

G4SDR Mark
G Scott GBTRY
PW Andrews G6MNJ

P Taylor GAMBZ

G3FVA, G3UHF, GBSMR

P Brazier G6JFN

G4FRG/G4ROX
G Scott G8TRY

G3FVA, G3UHF, GBSMR

G Scott G8TRY
P Taylor G4AMBZ

P Brazier G6JFN

B Tyldsiey GATBT
GAEIAMartin

G3FVA, GBUHF, GBSMR
G Scott GBTRY

| Mitchell GANSD
G1DBHBrian /

W KentAR Society

GATXWAIf
G Scott GBTRY
PW Andrews G6MNJ
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A bargraph S-meter that
uses single IC electronics
and a purpose-built PCB
for fitting the display to the
front panel of this popular
scanning receiver

RELATIVE S-ME TER

| have always been frustrated by the
§X-200 not having a means of measuring
received signal strength. Some may not
find this a disadvantage, but | use the set
for monitoring propogation by means of
various amateur and navigational
beacons, as a means of experimenting
with different aerial designs and listen- Do
ing in on amateur transmissions. Such Fig 1a Component overiay for the LED display (actual size 13" x 17)
uses call for some kind of S-Meter.

However, as owners of this scanner will
verify, there is little room either on the
back or front Panels for the addition of
any kind of control, socket or indicator.

The obvious solution was some kind of
bargraph display of the type now popular
on such things as CB sets and Hi-Fi
equipment. However, even this pre-
sented difficulties as the only 10 LED
bargraphs available commercially
appear to be the types housed in IC style
packages and these were too wide to fit
anywhere on the front panel.

The final solution was to make a
bargraph that was compact and rigid and
this was eventually done by using 3mm
LEDs on a purpose built strip of PCB
(Figure 1)

Itis perhaps worth noting that the PCB
presented here could of course be used
for bargraphs in other applications.

How it works

Driving bargraphs presents little prob-
lem these days as there are quite a
number of ICs designed specifically for
the job. The one eventually chosen for
this application wasthe National LM3915.
This contains an operational amplifier
followed by 10 comparators which drive
the LEDs direct without any need for
current-limiting resistors. There are
severat 1C's within this range including
the LM3914 which has a linear response.
However, the 3915 was chosen because
it's logarithmic response assures a
closer response to a conventional S-
Meter,

Alook at the circuit diagram of the SX-

isplay driver (actual size 2" x 7;/3")

MAY 1984 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement 79



200 revealed that most IF amplification
takes place in a Motorola 3357 com-
munications FM/IF chip (refer to Figure
2).The 10.7MHz IF signal is fed from the
tuning heads to this IC via two 2-Pole
crystal roofing filters. On board the IC is
a second conversion mixer and crystal
controlled osciltator to give a final IF of
455KHz. This signal is fed out to a
ceramic filter viaa matching transformer
for final selectivity and the output from
that filter is not only fed back into the
3357 for FM-demodulation but also to the
AM IF detector. The output from the
transformer, IFT-101, is also fed to the
AGC amplifier.

Initialty the common point for both FM
and AM IF following the ceramic filter
appearedtobetheideal pointatwhichto
measure the signal strength. However,
tests showed that signal levei at this
point was very low, possibly because
there is ahighinsertion loss thraugh the
filter and transformers and these stages
are quite heavily loaded by the other
circuits. Further investigation then
revealed that a healthy signal level was
available atthe inputtothe filter which is
available at pin 3 of 1C101.

In theory it would appear that this
relatively broadband point in the circuit
is not ideal to use because there could
be readings from signals generated on
adjacent channels as well. In practice
this rarely happens (the 10.7MHz roofing
filters provide a fair degree of selectiv-
ity) and, adopting this stage for measure-
ment, means we can simplify the meter-
ing circuit by dispensing with the need
for additional signal amplification.

In practice, IF signal is fed from pin 3 of
IC-101 on the set to capacitor C1 on the
meter board (Figure 3) and this, in turn,
feeds the signal to a simple detector
circuitcomprising D1 & D2. The output of
this network is a voltage which is
proportional to the strength of the IF
signal. Capacitor C2 de-couples any
remaining |F and R2 matches the input
impedence of the device. R2 and RV1set
the meter sensitivity by setting up a
comparison with a stable reference
voltage, generated within the IC. The
application shown uses the device in its
true bargraph mode, but it can be set to
operate in dot mode simply by connec-
ting pin 9 to ground instead of to +V.

Construction

Construction of the main circuit board
is very straightforward and the layout is
shown in Figure 4. Note that the large
area of groundplane on the track side of
the board is necessary because it forms
the mounting for the board. This is
secured to the VCO box, using double-
sided tape or sticky pads.

The bargraph PCB is a little more
complicated, if only because the LEDs
must be modified slightly before they will
fit. Although such LEDs are quoted as
3mm, this only refers to their main body
diameter and does not take into account
the small rim that appears near the leads.
It is therefore necessary to remove that
partof the rim which would otherwise be
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Fig 2 The IF arrangement

Connection for S-Meter

S—————C——
" '
1IC101 MC3387
3 5 s
WT101
] -
|
i cFi1e3
;
To AGC &
Amp AM Detectar
1IC102 LA1201Y
+V

b S2

$3

sS4

y 87

$94

o12v
Via 1108
2 AP, A, 4
==c3
7 |8 ls
R2
l m
c2
-!- —oov
Fig 3a Complete circuit diagram for the Relative S-meter
MAY 1984



next to the next LED on the board. In
practice this is easily done as on most
LEDs, two strokes of a sharp modelling
knife will shave away the rim.

This provides a much tighter display,

giving afar better visual effect that when
the LEDs are spaced by their rims. It also
shortens the required front panel slot by
about 10mm.

Only two other points are worth

Double sided tape
or sticky pads

vCO
box

\ OxmL

———

Side View

Fig 4a Method of attachment of main board to receiver interior

Fig 4b Soldering details of LEDs

Note: Rims shaved ~otf LEDs
to allow close spacing

3mm LEDs

YO

3 PcB

Rims flattened g,
on both sides
of LED

~— NN

Fig 4c Plain view and elevation of LED mounting

Front Panel

— AN

cund”

Glutd

Fig 4d Modification to individual LEDs and display mounting details
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mentioning about the display board.
First, the overlap atthe endsis to provide
mounting points and second, the con-
nection wires (which should be colour
coded) are connected to pads on the
track side and not soldered through the
board, otherwise the board will not
mount in place. Make connections with
fairly thin stranded wire, ribbon cable
would look good but does notget around
the tight corners.

The choice of coloured LEDCs is for the
individual to decide and, of course, it is
possible to use a mix of colours. The
prototype version was fitted with green
LEDs and as they provide a match to the
green fluorescentdisplay on the setthey
do not look out of place.

Fitting

Cutting aslot in the front panel of such
an expensive piece of equipment may
seem a daunting prospect butin practice
itis a lot easier than it may seem. This is
because all front panel displays,
switches and slide controls are con-
nected to the main circuit board by a
plugging system.

When the upper and lower casing have
been removed (note that the speaker
connection is plugged), the frontpanel is
released by undoing four screws. After
unplugging three connectors the whole
control panel will then separate from the
rest of the set. Remove the small bracket
and it should be possible to drill and file
the panel, but if necessary the panel can
be stripped of the display, switches and
controls. This is done by removing all
small screws visible on the back of the
panel but be warned that it is difficult to
get it together again.

Using some kind of scribe or marker,
mark-out a sfot 30mm long and 3mm
wide...it will look better if it is centred
and the base of the slot finishes level
with the middie of the power switch.

The front panel consists of a fairly thin
metal sheet over a fairly thick plastic
base and the best way to cut the slotisto
drill a closely spaced line of holes
slightly less than the required 3mm width
thus allowing some slight margin of
error. Then use a miniature steel flat file
to cut the slot. An 80mm by 5mm file is
ideal and if you do not have one, they only
cost a few pence, at your local hardware
stockist or modellers shop. Be patient,
and if you are careful you will get an
acceptable result.

The final trick is to disguise any slight
imperfection in the straightness of the
slot. This is achieved by blacking-out
both the inside of the slot and the shiny
metal edges of the front panel where it
has been cut. Matt black paint can be
used, but the author found that a black,
thick felt-tip pen (the chunky indeliable
types favoured by people who address
parcels) gave even better resuits
because it's semi-matt finish matched
the black of the front panel.

Once you are satisfied that the bar-
graph fits into the slot, it can be glued
into place using impact adhesive. It is
best to only use a small amount of glue
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In this issue of R & EW we are listing our entire range of top quality, British-made products which we will be exhibiting and

selling at the above exhibition at the end of April.

Come and take a look!
(ltems marked @ are recent additions to our range).

MTV435 ATV TRANSMITTER

Price €
inc. VAT
129.95
92.00
149.95
75.00

LINEAR AMPLIFIERS

MML28/100-S:
MML70/50-S:
MML70/100-S:
MML144/30-LS:
MML144/50-8:
MML 144/100-S:
OMML 144/100-HS:
MML 144/100-LS:
MML432/30-L:
MML432/50:
MML432/100:

10m 100 wall linear/preamp, switchabie

4m 50 wall linear/preamp, switchable

4m 100 watt linear/preamp, switchable

2m 30 wall linear/preemp, 1/0w ip, switchable
2m 50 watt linear/preamp, switchebie 92.00
2m 100 watt linear/preamp, 10w ip switcheble 149.95
2m 100 watt linear/preamp, 25 w ip, awitchable 149.950
2m 100 watt linear/preamp, 1/3w Up, switchable 189.95
70cm 30 watt linear/preamp, 1/3w Up 139.95
70cm 50 wall linsar/preamp, 10w ilp 129.95
70cm 100 watt linear, 10w /o 245.00

AMATEUR TELEVISION PRODUCTS

MMC435/51: 70cm ATV converter, VHF output 37.90
MMC435/600: 70cm ATV converter, UHF output 29.90
MTV435: T0cm ATV 20 watt transmitter 159.95

MICROPROCESSOR PRODUCTS

OMM1001KB: Morse keyboard
MM2001: RTTY to TV converter
MM4001KB: RTTYY transceiver with keyboard
MMS 1: THE MORESTALKER - Speaking Morse Tutor
MMS2: Advanced Morse Trainer

TRANSVERTERS

MMT28/144:
MMT70/28:
MMT70/144:
MMT 144/28:
MMT432/28-S:
MMT432/144-R:
OMMT1290/144:
OMMX 1268/144:

sverter, 2m input, 10w output
vertar, 10m input, 10w output
nsverter, 2m input, 10w output
, 10m input, 10w output
nsverter, 10m input, 10w output
nsverter, 2m input, 10w output
verter, 2m input, 2w output
1268 MHz Satellite Up Converter, 2w ouput

MM20001 RTTY TO TV CONVERTER 0 D aie

SEE YOU AT THE NEC?

(STAND E22)

THE
ENTIRE
RANGE

{

OOOOOOWUOUOE'

MML 432/100 LINEAR AMPLIFIER

Price &
inc. VAT
19.95
29.90
34.90
29.90
32.90
29.90
32.90
37.90
37.90
34.90
79.95
145.00

RECEIVE CONVERTERS

MMC27/mw:
MMC28/144:
MMC350/28.S
MMC70/28:
MMC70/28-L0:
MMC 144/28:
MMC144/28-L0:
MMC432/28-S:
MMC432/144-S:
MMC 1296/28:
MMK 1296/144:
MMK1691/137-5:

27MHz to medium wve converter

10m to 2m up converter

8m to 10m down converter

4m to 10m down converter

4mto 10m down converter with 42MHz LO output
2m to 10m down converter

2m to 10m down converter with 1 16MHz LO output
70cm to 10m down converter

70cm to 2m down converter

23cm to 10m down converter

23cm to 2m down converter GASFET preamp
169 1MHz Meteosat converter

RECEIVE PREAMPLIFIERS

MMA 28:
MMA 144v:
MMA 1296:
OMMG 1296:
OMMG1691:

10m low noise preamp 19.95
2m RF switched low noise preamp, 100w capacity 34.90
23cm bipular low noi: 37.90
23cm GASFET low noise preamp 59.950
1691MHz Metoosat GASFET preamp 113.00@

VARIOUS

MMD050/500:
MMD600P:
OMMD 1500P:
MMDP1:
MMF144:
MMF432:
MMS384:
MMR15/10:
OMMR7/3:

500MMz digital frequency meter
600MHz - 10 prescaler

1500MHz - 10 prescaier
Frequency counter amplifier/probe
2m bandpass filter

70cm bandpass filter

384MMz frequency source

15dB 10 watt in-line attenuator
7dB 3 watt in-line attenuator

POSTAGE

The above prices include VAT but-not postage. Please add postage to the

above at the following rates:

£3.50
£4.50

UNITS ‘A’
UNITS ‘B°

£1.25
£3.00

UNITS C’
UNITS ‘D’

i
®

CO>BERRDPEIPP

L 3 B B B B B B _& 4

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

82

MICROWAVE MODULES

BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND LIS LPEN Sl i) ]
Telephone: 051-523 4011

a CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

Telex: 628608 MICRO G
E&OE

HOURS:

9-12.30, 1-5.00

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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justincaseyouneedtoreplace an LED at
any time (some last for ever, others do
not).

Once you have connected all the leads
from the bargraph to the circuit board,
use a short length of miniature co-axial
cable and connect the input to pin 3 of
the MC3357 IC. Next connect the power
input. Although there are several well
stabilised voltages available in the set,
none seem happy at having extra
circuitry tacked onto them but this is no
problem as the S-Meter circuit power

—-

P W A

Main board shown fixed inside the receiver

MAY 1984

Plugging system shown in situ

requirements are not very demanding.
The best connection point is the
smoothed 12V DC input after the power
switch as it's easy to get at since it is the
wire nearest the base of the set from the
small PCB that forms part of the power
switch.

Setting-up
If you are satisfied that all the
connections are right, it now only
remains for the pre-set control to be
adjusted.

2

SRR R A
¢

....-l‘l'.
wrC X
DEh3C 024

“
e
Eraeay

>

r

With no aerial connected, it should be
possible to swing the pre-set resistor so
that either most of the LEDs are lit or all
are extinguished. Now tune the set to
around 50MHz (this is about centre band
for the VHF-Low tuning head) and trim
the pre-set so that the lowest LED just
goes out. Check at approximately
140MHz and 450MHz that the light is still
out under no-signal conditions (again
centre bands of the VHF-High and UHF
tuning heads). Should the first LED light
up on either of these, then again trim
until it just goes out.

Now test the meter using a suitable
source of regular signals such as the UK
CB band between 27.6 and 28MHz.

Firstimpressions may indicate thatthe
meter responds better to some AM
signals than FM ones. This is purely
illusion and is due to the fact that,
because of capture effect, many FM
signals sound strong and loud whereas,
in reality, they may be relatively weak.
Tests on this meter circuit have been
carried out by comparison with a pro-
fessional VHF communications receiver
and the meter readings on that set
corresponded quite reasonably with the
bargraph on the SX-200. Do remember,
though, that readings on the bargraph
will only be relative and no claim is made
that thisis aproperly calibrated S-Meter.

One final point concerns the scanning
and search modes. When the set is so
operated, it will be noticed that the first
two or three LEDs flash rapidly. This is
quite normal and is caused by the
synthesiser as it chops from one fre-
quency to the next.
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T.V. SOUND TUNER

£26.50 + £2.00 p&p.

BEEyE

UHE-TY TUNER
——

Also available with built-in headphone amp. £32.50 + £2.00 p&p.

SERIES I

BUILT AND
TESTED

Ln the cut-throat world of consumer electronics, one of the

questions designers apparently ponder over is “Will anyone
notice if we save money by chopping this out?”’ In the
domestic TV set, one of the first casualties seems to be the
sound quality.
common and all this is really quite sad, as the TV compan-

ies do their best to transmit the highest quality sound.

Given this background a compact and independent TV

tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains operatzd.

This TV SOUND TUNER offers full UHF coverage with

5 pre-selected tuning controls. it can also be used in conjunct-
ion with your video recorder. Dimensions: 10%"'x 7%''x 2%".
E.T.1. kit version of above without chassis, case and hardware. £16.20 plus £1.50 p&p.

Small speakers and no tone controls are

PRACTICAL ELECTRONICS
STEREO CASSETTE
RECORI?(I:;?

< NOISE REDUCTION SYSTEM - AUTO STOP « TAPE
COUNTER « SWITCHABLE E Q. « INDEPENDENT
LEVEL CONTROLS « TWIN V.U. METER « WOW &
FLUTTER 0.1% + RECORD/PLAYBACK I.C. WITH ELEC-
TRONIC SWITCHING « FULLY VARIABLE RECORDING
BIAS FOR ACCURATE MATCHING OF ALL TAPES.

METAL, CHOME DIOXIDE, ETC.
Kit includes tape transport mechanism, ready punched and
back printed quality circuit board and alt electronic parts
i.e. semiconductors, resistors capacitors, hardware top
cover, printed scale and mains transformer. You only supply

solder and hook-up wire.
Featured in April 1ssue P.E. £3450.: £2 75p+p
Comptete with case.

MONO MIXER AMP

deal for Ch h
e £45.00 +£200p80.

hails & Club houses.

50 WATT Six individually mixed inputs for two pick ups
{Cer. or mag.}, two moving coil microphones and two
auxitiary for tape tuner, organs, etc. Eight slider controls
six for level and two for master bass and treble, four
extra treble controls for mic. and aux. inputs. Size
13%"'x6% 'x3%"* app. Power output 50 watts R M §
{cont.) for use with 4 to 8 ohm speakers. Attractive black
vinyl case with matching fascia and knobs. Ready to use

» SPECIAL OFFER!
£13.95 Pius £2.50 pap.
This easv to build 3 band stereo AM/FM tuner kit is designed

SLEEP SAFELY AT NIGHT

L lF,

SMOKE DETECTOR
ALARM!

Gamma ionization type smoke
detector with buiit-in audible
alarm. Model No. F227
IDEAL FOR HOMES,
HOTELS & GUEST HOUSES, K
CARAVANS, BOATS ETC.

« MICROCHIP technology. no
mechanical parts = Maintenance
free. « No wiring needed. « Runs
off transistor battery, lasts for a
vear. - Money back guarantee.

£4.95 pius 75p p&p.
or 2 for £8.50 pius
£1.50 p&p

«n conjunction with Practical Electronics (July ‘81 issue).
For ease of construction and alignment it incorporates three
Mullard modules and an 1.C. IF. System,

FEATURES: VHF, MW, LW Bands, interstation muting and
AFC on VHF. Tuning meter. Two back printed PCB's Ready
made chassis and scale. Aerial: AM - fernite rod, FM - 75 or
300 ohms. Stabalised power supply with 'C’ core mains trans
former. Ail components supplied are to strict P.E. specificat-
ion, Front scale size' 10%" x 2% approx. Compiete with
diagram and instructions.

125W HIGH POWER AMP

MODULES £15'00 £1750

The power amp kit is 3 module for high power applications
disco units, quitar amplifiers, public address systems and
even high power domestic systems. The unit is protected
against short circuiting of the load and is safe in an open cir-
cuit condition. A laige safety margin exists by use of gener-
ously rated components, result, a high powered rugged unit
The PC board 1s back printed, etched and ready to dnill for
ease of construction and the aluminium chassis s preformed
and ready to use.
Supphied with ail parts, circuit diagrams and instructions.

ACCESSORIES: Stereo mains power supply w transfarmer
£10.50 + £2.00 p&p. Mono version, £7.50 + £2 00 p&p.

SPECIFICATIONS:

Max output power (RMS) 1256W. _
Operating vottage (DC} 50 - 80 max

Loads: 4 - 16 ohms

Frequency response measured @ 100 watts 25Hz - 20KHz
Sensitivity for 100 watts 400mV @ 47K

Typical T.H.D. @ 50 watts, 4 ohms: 0.1%.

Dimensions® 205 x 90 and 190 x 36 mm.

HI-FI SPEAKER BARGAINS

AUDAX 8" SPEAKER

High quatity 40 watts RMS Bass/Mid.
ldeal for either Hif 1 or Disco use this
speaker features an aluminiuin voice

coil and a heavy 70mm diameter

QUALITY SPEAKER
SYSTEMS

Made to setl for over £300! Must be 2
heard to be believed. Made in England

by World famous British manufacturer
SPECIFICATIONS: B-Directional 5
speaker system. Drive units: 2x25mm

soft dome tweeters, 2x13cm polymer

cone mid range speakers, one 24cm

bass unit. Impedance: 8ohms. Rated

power 200W peak max. Sensitivity: 87

dB @ 1W. Freq. range. 45 to 20,000 Hs
Finish: Satin wainut veneer, with brown
trim. Size* 35%"'x8% " 'x 15%". Weight: 27kgs.

£99.95 ; stereo pair. Buyer collect only! -

magnet. Frequency res
20Hz 1o 7K H2 £5.95
+£2.20 p&p.

Impedance. 8 ohms.
'y . AUDAX 40W FERRO-FLUID

HI-Fi TWEETER

Frequency response. SkHz  22kHz

Size' 60mm square

Impedance: 8 ohms. £5.50
+60p P&P

GOODMANS TWEETERS

8 ohm soft dome radiator tweeter
(3%""5q.} for use in up to 40W systems;
£3.95 each plus £1.00 p&p, or
£6.95 a pair plus £1.50 p&p

BSR RECORD DECKS

3 speed, auto, set-down, with

auto return Fitted with viscous
damped cue, tubular aluminium
counter-weighted arm_ fitted with
ADC magnetic head. {deally suited
for home or disco use

£25.95

plus £1. 75 p&p

Auto-Changer model - takes
up to 6 records with manual
override. Supplied with stereo
ceramic cartridge

£12.95

ptus £1.75 p&p

Manual single play record
deck with auto return and
cueing lever. Fitted with
stereo ceramuc cartridge 2
speeds with 45 rpm spindle
adaptor ideally suited for
home or disco. 137"'x11"
approx.

£14.95 + £1.75p&p.
SPECIAL OFFER! Replacement stereo cassette tape heads -
£1.80 ea. add 50p p&p to order.

Philips stereo magnetic cartridge. £3.95 + 60p p&p.
PLINTH TO SUIT BSR RECORD PLAYER
DECK (with cover} sice 16%x 14%"'x 24" Cover size

14%" x 13%"x 3%" . Due 10 fragile nature
of this item, buyer to collect only. ONLY £8.95.

All mail to: 21A HIGH ST, ACTON W3 6NG.
Callers Mon - Sat, 9.30 - 5.30. Half day Wednesday.
Note: Goods despatched to U.K. postal addresses only.
All items subject to availability. Prices correct at
30/11/83 and subject to change without notice,

Please allow 14 working days from receipt of order

for despatch. RTVC Limited reserve the right to up-

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

date their products without notice. All enquiries send
S.A.E. All cheques & P.Q.’s payabte to RTVC Ltd.

CALLERS TO: 323 EDGWARE ROAD,
LONDON W2. Telephone: 01-723 8432.

{5 minutes walk from Edgware Road Tube Station}
Now open 6 days a week 9 — 5.30. Prices include VA | .

Mail or ‘phone orders by ACCESS. Tel: 01-992 8430.
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LATEST

——LITERATURE—

Clubs, manufacturers, publishers and agents are invited to send details of
new books, catalogues, data sheets, etc for inclusion on this page

BABANI BOOKS

Bernard Babani  (Pub-
lishing) Ltd have three new
publications available:-
BUILDING SHORTWAVE
BROADCAST BAND AER-
IALS (Price £1.95)

This concise book desc-
ribes how to build 25 short-
wave broadcast band aerials
that are simple and inexpen-
sive to construct and perform
well. The designs start with
the simple dipole and pro-
ceed through verticals, heli-
cals and umbrellas to triangle
and even end-fire arrays, etc.

Much information is also
given on shortwave bands,
aerial directivity, time zones
as well as a complete set of
dimension tables that will
help you spot an aerial on a
particular frequency. Dimen-
sions are given for various
style aerials and other data
needed for spacing and cut-
ting phasing lengths.

BASIC & FORTRAN IN PARA-
LLEL (Price £1.95)

This book could be used to
learn FORTRAN or BASIC, or
both languages at the same
time.

FORTRAN is an acronym for
FORmula TRANslation. It was
developed in the mid 1950s,
was one of the first high-level
languages to be developed
and the first to be wused
extensively. It is available on
at least seventy microcompu-
ters.

This book inciudes a FOR-
TRAN interpreter written in
Sinclair Spectrum BASIC
which should also run with
little modification on the
Sinclair ZX81. This supports
most of the commonly used
features of FORTRAN, and
makes it possible to ‘get a
feel' of what writing programs
is like.

AUDIO AMPLIFIER CON-
STRUCTION (Price £2.25)
The aim is to provide the
reader with a wide range of
preamplifier and power
amplifier designs that prob-

MAY 1984

25 Simple Shortwave
Broadcast Band
Aerials

most normal

ably
requirements.
The preamplifier

cover

circuits
include low noise mic-
rophone and RIAA types, a
tape head preamplifier, a
guitar preamplifier and
various tone controls. The
power amplifier designs
range from low battery oper-
ated to 100W MOSFET types
and also include a 12V bridge
amplifier capable of giving up
to 18W output.

All the circuits are
relatively easy to construct,
using the PCB or stripboard
designs given. Where neces-
sary any setting-up proce-
dures are described, but gen-
erally no setting-up or test
gear is necessary for
successful completion of the
project.

The designs match the
capabilities of constructors
with limited experience as
well as more advanced hob-
byists.

Bernard Babani (Publishing)
Ltd,

The Grampians,

Shepherds Bush Road,
London W6 7NF.TEL: 01-603-
2581/7296.

BITS AND PIECES

Greenweld Electronic
Components latest catalogue
(price 70p or £1 including

postage) is now available. It
has been expanded to
include many new lines: IDC
connectors, audio modules,
computer books, hardware,
stylii and many more semi-
conductors.

Increased to 84 pages it
comes with the latest bargain
list, bulk buyers list and
wholesale discount list
together with a pounds worth
of discount vouchers.

The catalogue appeals to
the home constructor who
requires ‘bits and pieces’, as
well as to schools, colleges,
universities and small manu-
facturers who buy in larger
quantities.

Greenweld Electronic Com-
ponents & Equipment,

443 Millbrook Road,
Southampton SO1 OHX.

TEL: (0703) 772501.

NETHERLANDS WORLD
BROADCASTING

RobertD Haslach tracesthe
development of Netherlands
international  broadcasting
from the early years of the
twentieth century to the pre-
sent day. It includes inter-
esting chapters on Holland’s
first overseas service, the
role of Dutch broadcasting
during the Second World War
and in the post war years and
gives a profile of one of
Holland’s first broadcasters.

The book is well illustrated
with photographs, drawings
and tables.

Lawrence Miller Publishing
Media,
PA 19063, USA.

LOGIC FAMILY DATABOOK

This comprehensive data-
book provides information on
National Semiconductor’s
MM54HC/MM74HC high
speed CMOS family of
SS1/MS1/LS1 logic compo-
nents. The family utilizes
microCMOS™ Technology to
achieve the input and power

supply characteristics of
CD4000B CMOS with the high
speed and large output drive
of 54L.S/74LS logic. This com-
bination enables the con-
struction of very high thru-put
low power systems.

The MM54HC/MM74HC
family has the same pin-outas
equivalent 54LS/74LS func-
tions, in addition, many popu-
tar CD4000 series logic func-
tions are offered where no
equivalent TTL  function
exists. Also, this high speed
logic family incorporates a
growing number of new func-
tions not previously imple-
mented in either a CMOS or
TTL logic family.

The MMS54HCT/MM74HCT
are a subfamily of
MM54HC/MM74HC  offering
TTL compatible inputs. These
MMS4HCT/MM74HCT
devices offer convenient TTL
level translation to CMOS for
those interface points where
only TTL levels are provided,
i.,e. NMOS microprocessor
bus 54S5/74S, 54ALS/74ALS,
etc.

The broad line of
MM54HC/MM74HC functions
greatly simplifies the task of
designing complete high
speed systems in CMOS.

National Semiconductor (UK)
Ltd,

301 Harpur Centre,

Horne Lane,

Bedford.

Tel: (0234) 47147.

THE BAEC NEWSLETTER

This 43-page journal is sent
to all members of the BRIT-
ISH AMATEUR ELECTRO-
NICS CLUB.

it contains letters and arti-
cles covering all aspects of
electronics.

The current issue contains
a list of suppliers who offer
special rates to members.

It also features articles on
semiconductors and PEBs,
letters and notes of general
interest.
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LECTRONICS UK

Your number one source for YAESU MUSEN
Mail Order - All stock items same day service

ORISED

THE SYMBOL
OF TECHNICAL
EXCELLENCE

RSGB PUBLICATIONS
FT-757GX

How do they doit? - To get so much in so small a
package - Just look at the features.
All-mode operation SSB, CW, AM and FM are included as
standard features. @ Full CW break-in. ® Dual VFO plus
eight memories. ® Programmable memory scanning.

[ ]

@ iF shift and width filters. ® TX coverage 160 thru 10 metres.
® High performance general coverage RX 500 KHz - 29.999 MHz.
@)

ptional P.S.U.'s FP-757 (plinth type) FP-700.

When you buy from Amateur Electronics UK you are dealing with the FACTORY APPOINTED
IMPORTER with the largest stocks of equipment and spares in the country. Our delivery and after-
sales-service is second to none and for your convenience we offer the following facilities ® On-
the-spot credit sales (against recognised bank or credit cards)

major items ® FACTORY BACKED EQUIPMENT @ Extensive showroom demonstration facilities
® Private large car park @ Your choice just has to be YAESU - write or phone for all the details.

600Hz CW filter fitted. ® lambic keyer with dot-dash memory.

FT-77 HF transceiver

Not just a mobile rig - with matching PSU and ATU this
makes a first class budget station. FT-77s - {10W version)

® Free Securicor delivery on all

Large stocks of: TET ANTENNAS ¢ JAYBEAM ¢ HI-MOUND ¢ TOKYO HY-POWER®
DATONG ® MICROWAVE MODULES ¢ BNOS ¢ DAVTREND ¢ WELTZ ¢ MUTEK ¢

FRG-7700 General coverage receiver

Attention FRG-7700 owners!
See us for your special requirements in converters and
active antennas - complete range ex stock - Post free.

The superb 102 - Still the buy of a lifetime

FT-980 All-mode HF transceiver

The ultimate HFrig - Superb all-mode operation plus full
general coverage receiver. Rolls Royce performance

86 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement
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Thanks to the massive upsurge in 70cm activity in Japan,
YAESU have now increased production on these popular and
well proven models with the result that we can now offer the
following most attractive prices. Now is your opportunity to get
on this superb band at less outlay than for 2 metres operation.

\
FT-730R
10W/1w
RS FM mobile

FT-708R

1W/200mw
FM portable

10 memories
et
FT-790R 1W/200mw multimode
All the features of the FT-290R
on 70cms
Incredible vaiue
at___

s = 10 memories
Keyboard entry
A must at only

IN STOCK!

The world famous SHURE 444D dual
impedance magnetic desk microphone. AGENTS

Features tailored frequency response WALES & WEST

for optimum speech intelligibility. This Ross Clare, GW3NWS (0633) 880 146
is the mike with. the pedigree. EAST ANGLIA

o L£4950 Carriage paid] Amateur Electronics UK, East Anglia, Dr. T.Thirst(TIM) G4CTT
N ) = 5= Norwich (0603)667189
: . U ey NORTH STAFFS
\\)" TUREIRTICIN Bob Ainge W5MJQ (0538) 754553
- SHROPSHIRE
BRANCHES Syd Poole G3IMP, Newport, SALOP (0952) 814275

For your convenience we now have fully stocked branches at the following locations
where you will be assured of prompt and personal service.

NORTHERN SOUTH-WEST YORKSHIRE

Amateur Electronics UK/ | Amateur Electronics UK/ | Amateur Electronics UK/
Holdings, Uppington, Hooker, 42 Nether Hall Rd.,
45 Johnston St.,Blackburn. | 12-14 Pennywell Rd., Doncaster.

Tel: 0254 59595 Bristol. Tel: 0272557732 Tel: 0302 25690

Contact Harry G3LLL Call Peter or Bert G2BAR Alan G40EM has a large

for all your requirements for prompt and stock of our product range —
and specialised advice. friendly service. why not give himaring and
Open:9.16am-5.16 pm Open: 9 am - 6 pm. save yourself some petrol?
closed Thurs. Sat: 9am-1 pm Open: 9 am - 6 pm Mon. - Sat.

Openingsoon!-Our New Norwich Branch
Contact Tim Thirst GACTT for full details

STOP PRESS

For tull details of these axciting models, send today for the latest

As factory appointed importers we ou-
BROCHURES. All you need do to obtain the latest information about these 0 y ppomte p OffET y
exciting developments from the Worid’s No.1 manufacturer of amateur

radio equipment is to send 36p in stamps and as an added bonus you will wmeSt Chﬂlce, IargeSt stUCkS,QUICkBSt dea' aut
get our credit voucher value £3-60-2 10 to twinner ! fast sure service right through-

504-516 Alum Rock Road-Birmingham8 Telephone: 021-327 1497 or 021-327 6313

Telex:334312 PERLECG Open:9.30 to 5.30 Tues.to Sat. CLOSED all day Monday.
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EQUIPMENT REVIEWS

The TRIO TS430S transceiver is reviewed by Tony Stokes who describes his first-hand
experiences with this popular equipment.
James Dick reviews the HP41CX calculator and describes the many advantages provided

by this versatile instrument.

DATA FILE

Ray Marston’s Data File reveals the mysteries of National Semiconductors LM381, LM382,
LM387 range of dual audio-amplifier ICs

ONE NIGHT’S WORK

D R Lock describes how a plug-in EPROM can be constructed in a few hours.

HIGH SPEED DATA

An introduction to high speed data transmission. R J Redding describes how the radio
amateur can participate in this interesting aspect of the hobby

DATA BRIEF

Circuits and information about the MC1648 voltage-controlled oscillator.

DOT MATRIX PRINTER

An inexpensive way to extend the home computer facility by adding a hand copy printer.
Graham Moore explains

PLUS all the usual features!
New Products ® News ® Reception Reports...

DON'’T MISS the June issue — on sale 11th May

To be sure of your copy of Radio & Electronics world, complete the newsagent order form
in this issue or take out a subscription

EXT ISSUE ® NEXT ISSUE ® NEXT ISUE & NEXT
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FRG7 OWNERS ARE GOING —
DIGITAL AND SIDEWAYS

And you can join them by using our custom designed
DFC70 digital frequency counter. The DFC70 is
specifically designed for the FRG7 and gives rock steady
read out on all bands with 100Hz resolution. Signal
frequency is computed and displayed unambiguously ona
state of art LCD display specially made for us in Japan. It
is not necessary to drill any holes and only one wire has to
be connected to a well marked test point in the receiver.

DFC70 Kit £19.95 Built and tested module £24.95
Will also work with the Lowe SRX30 and Drake SSR/1.

With our new FM7 adaptor module, you will be able to receive sideways
modutation (FM as it is otherwise known). Our superb state of art FM detector
uses the very latest 3359 chip from Motorola, and has a built in IF filter and a
variable squelch control for noise free monitoring. Although specially
designed with the FRG7 in mind, it will happily work with other receivers or
transceivers with a 455kHz IF amplifier. The FM7 will add a whole new
dimension to your listening activities. You will of course be able to follow
legal CB contacts but you will also hear the exciting DX being worked by
amateurs on 10 metre FM. Used in conjunction with our DFC7 counter, you
can accurately tune to a specific CB or amateur channel and so be sure that
you will not miss whatever goes on.

Kit Price £9.95 Tested Module £14.95 P&P £1.00 (VAT inc.)

For FM reception on receivers with any IF up to 50mHz, the FM 42 is the
answer to all your problems. Please state frequency required when ordering.
Kit Price £14.00 Tested Module £19.00 p&p £1.00 (VAT inc)

TIMOTHY EDWARDS MK2 144 mHz PRE-AMP
HEAR IT LIKE YOU NEVER HEARD IT BEFORE

We are proud to announce that the well known RF consultant Timothy Edwards has given us the exclusive marketing
rights to his new 2 metre pre-amp. Timothy Edwards RF designs are used by British Telecom amongst others and so you
can be sure that this pre-amp will perform to perfection. It employs the incomparable BF981 which has a better noise
figure at 2M than the often used 3SK88. Spec. Size (tiny) 34mm x 9mm x 15mm (same as Mk1) Noise figure 1.0db Gain
26db Kit Price £4.95 (inc VAT & P&P).

mHz Poutw Pin W Volts
2 N6456 30 60 125 138

Price
£5 (inc)

Not 3SK88 but BF981 Better 2M noise figure -0 8db £1 40
(inc) ZTX 501 Gen. purpose PNP 0.5A. 20 for £1.25 (inc)

TRANSISTOR BARGAINS

NEW LCD COUNTERS
At last a new range of 5 digit LCD counters that will cover up to 200mHz and give 1KHz resolution to 9MHz. |deal for most
short wave receivers using common IFs. Similar to the FC177 but cheaper! Supply voltage 5-15V dc. Will operate on 26
different IF offsets. If this counter range won’t do what you want probably nothing wilt. Works with all of Tony Bailey

G3WPO designs, ask for conversion data.
DFC40 0-4MHz £14.95 built

DFC41 0-32 MHz £18.50 kit

DFC42 0-200MHz £21.95 kit

LNA144. OUR ace RF designer Timothy Edwards has done it again! In line
144MHz RF switched pre amp which needs no modification to any rig. Just put
it in the co-ax feed, supply 12V and your deaf rx will have ear ache. Uses the
BF981 with a total of 4 tuned circuits for the best out of band rejection. The
relays are 50ohm gas filled with earthed metal cans and are good to over
800MHz. This was originally designed for 'British Telecom Sateilite Division’
hence the provision for gold 14GHz SMC connectors. 1dB noise figure and
18dB gain is guaranteed to improve ali standard rigs on 144-146MHz. Will fit in
standard diecast box (not supplied). Try one in the car under a wing mounted
aerial and be surprised. LNA144 kit £14.95. Built and tested module £24.95.

TONE BURST. Probably the smallest crystal
controlled unit available. 1750Hz + 0.1Hz. Supply

5-15V. Will fit
microphones.

in the tiniest of rigs or even

TBI Kit £6.50

SHORT WAVE RECEIVER TE206. Superb Russian design
specially imported for Timestep. World wide coverage in 8
bands. Upgradable to full digital readout and DX MW
reception. TE206 £19.95. Matching 144MHz 2M converter
DC144 kit £9.95. DC144 built £16.50. Digital display module
DFC206 built £18.50. FM adaptor FM206 kit £9.95. FM206
built module £17.50. Medium wave DX kit MW206 £3.95
MW206 installed from new £6.95.

TOP BAND CONVERTER Listen to the other local
nets and DX on 160m with any 2m SSB receiver.
Does not need a large aerial and will comfortably
out perform most commercial receivers.

UC160Kit £9.95 UC160 built and tested £16.50

2M MONITOR RECEIVER. A superb design featuring
crystal and ceramic filters coupled with the MC3359 and
BF981 results in an almost bomb proof monitor, Single
channel with squeich and 500mW audio amplifier. No coils
to wind and little alignment required. Uses standard
crystals from ‘PM Electronics’. MON2M Kit £19.95 Built
and tested module £29.95. For professional use on
18-200mHz built and tested module £38.50 including
crystal.

ULTIMATE 2M MOBILE AERIAL. For those of you who don't wnat
the wolrd to know. Fully automatic professional quality
electrically retractable aerial. Can be used manually or will erect
when the rig or car radio is switched on. Full duplex design
allowing LW-MW and stereo FM to be used simuitaneously with
2m. Half wave electrically loaded for superb performance on
144-146MHz. Maximum input power 30W. This unique design can
be used with our LNA144 for outstanding results. DUP2M £29.95.

MAY 1984

934MHz PERSONAL COMMUNICATION TRANSCEIVERS
Quiet and private, ldeal for small business use or give the girlfriend one. Each unit checked by Timothy Edwards on our
Anritsu MS62B Spectrum Analyzer and Marconi 2019 Synthesized Signal Generator. Mobile Transceiver £299.95 Mobile
aerial 3dB, mag mount £26.45, hole mount £20.75. Base 3dB £15.53.

All prices include postage and VAT. Send 35p for individual data on any of the above.

Mail order only. Please allow up to 28 days for delivery.
TIMESTEP ELECTRONICS LTD, EDGEMONT ST, GLEMSFORD, SUDBURY, SUFFOLK.

TELEPHONE NO 0787 280154 TELEX 987033 TIMST G
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Intense low-pressure systems domin-
ated most of the UK during January

which put paid to any chance of
tropospheric reception in Band |l or at
UHF. The weather also produced severe
gales which caused the demise of many
DX-TV aerial systems. Fortunately, those
of us still operational found Band |
reasonably active for the time of year
with several excellent but minor Spor-
adic-E openings occasionally reaching
an m.u.f. of 84MHz.

Meteor scatter (MS) activity due to the
Quadrantids proved exceptional at the
beginning of the month with signals in
Band Il as high as channel E11
(217.25MHz).

Running a receiver on channel E5 on
the 2nd paid dividends when at 1352 GMT
the Swedish PM5544 test card appeared
via MS with the identification 'TV 1
SVERIGE’, together with several co-
channel programmes lasting several
seconds. A quick flick through the
remainder of Band liI resulted in the
Finnish FuBK test card with 'YLE TV 1" on
E9 and unlocked line syncs on E11.
Conditions were extremely active from
the north-east during the afternoon of
January 2nd with many channel E5
signals springing up. We have found that
the higher channels tend to be affected
first. A signal would appear on E5
followed by Band | signals in descending
channel order.

Reception reports

Clive Athowe (Blofield, Norfolk) tells
us that his new Western Electronics 58ft
tiltover tower survived the January gales
but he has added guys for extra
protection.

The Quadrantids brought in several
Band 11 stations from countries such as

Electronic test card radiated by East Germany's
Second network, DDR:F2

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

East Germany, Norway, Russia, Austria
and Czechoslovakia, all on channel
E5/R6 (175.25MHz). Full details of
meteor-shower predictions for the year
were given in the March edition of
R&EEW.

Duringthe late afternoon of the 16th an
unusual signal was noted on E2. [t
consisted of a programme from the
south-west  with typical F2/Trans-
Equatorial quality displaying smeary,
low-bandwidth video. The linehold had
to be re-adjusted to lock the picture and
this suggests that it originated in a
country using a non-standard TV system.
This could have been Ghana. The signal
was later swamped by the Portuguese
transmitter at Muro operating on the
same channel.

Bob Brooks (South Wirral has received
many test cards throughout the month
from various European countries includ-
ing Sweden, Norway, Denmark, Poland
and Austria. A test pattern appeared on
channel E3 with a mystery identification
of the 24th at 1250 GMT. It resembled the
name ‘Ochsenkopf’ which is the trans-
mitter identification radiated on the
West German FuBK pattern from the
Bayerischer Rundfunk outlet on channel
E4. We have further details of the
equipmentused by R&EWreader William
Pitte in France. He lives 15km west of Le
Havre.

An Otake colour portable type 1400 VM
is in use. This is a PAL/SECAM ‘export’
portable capable of receiving virtually all
the systems in use throughout Europe
such as B,G,H (625 lines negative video
with 5.5MHz sound), D, K, K1 (625 lines,
negative video 6.5MHz sound), system |
(6.0MHz sound - UK standard) and
French system L (positive video with AM
sound). It won't however resolve the

News programme from East Germany. Photo-
graph courtesy of Jurgen Klassen. West Berlin

American Forces 525-line system M
standard as used at their bases in
Belgium and West Germany.

William’s receiving aerials are at a
height of 12 metres situated on a hill
behind his home. They consist of
separate wideband Band Il and UHF
arrays and a Band | aerial cut to channel
E4 (62.25MHz). To date, he has received
at least 20 different countries.

January log

1/1/84: /Sweden (SR-1) on channel E3
with the PM5544 test card; unidentified
programmes on R1 and E3.

2/1/84: Norway (NRK) E3 with ‘NRK
GAMLEN’ PM5544: SR-10n E2, ES and E9
at various times throughout the after-
noon on test card; Denmark (DR) E3 on
‘DANMARKS RADIO’ testcard; Czechos-
lovakia (CST-1) on Rl and R2 radiating
the EZO test card with '‘RS-KH’ iden-
tification; Poland (TVP-1) R1 on PM5544
(dark background) without ident; Austria
(ORF) E2aon test card, also programmes
on E2a and E10 at 1934; Finland (YLE) E9
on FuBK test card with ‘YLE TV t
identification from the 50kW outlet at
Lahti at 1352 via MS.

3/1/84: NRK E5 with ‘NRK STORD’
PM5544; SR E3 on ‘TV 1 SVERIGE' test
card; unidentified prog via SpE at 1328 on
channel R2.

4/1/84: NRK E5 using PM5544; CST R2
with ‘RS-KH’ pattern.

5/1/84: NRK E5 PM5544; CST on R1 and
R2 with test card; ORF E2a radiating the
Telefunken monoscopic test card.

6/1/84: Unidentified programmes via
SpE (Sporadic-E) consisting of cartoons
on R1 and R2 at 1615.

7/1/84: ORF E2a PM5544; progs via SpE
during late afternoon with several OIRT
(Eastern European) FM radio stations
present between 66MHz and 70MHz;
Rumania (TVR) R2 via SpE at 1635 using
the monochrome EBU Bar pattern fol-
lowed by an FuBK test card with the
identification 'TVR BUCURESTI' prior to
programme commencement.

8/1/84: Sporadic-E activity on channels
R1 and R2 from 1045 onwards.

9/1/84: CSTonchannel R1radiatingthe
‘RS-KH' test card.

10/1/84: CST R1 and R2 on 'RS-KH’
pattern; ORF E2a on PM5544; unidenti-
fied PM5544 on E5 via MS.

11/1/84: SRE3onPM5544; CSTR1and R2

DDR:F News caption and digital clock — see
R&EW feb 83 for alternative version
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plus channel R6 radiating the test card.
12/1/84: CST R1and R2ontestcard; ORF
E2a on PM5544; DR E3 on test card,
Belgium on E3 (RTBF 1 from Liége)
showing sample teletext pages from
theirservice known as ‘Percival’; Nether-
lands (NOS) on E5 with the ‘PTT-NED.1’
PM5544 via weak trops; progs via MS on
E5/R6; Spain (TVE) E2 and E4 with
programmes during the early eveningvia
SpE; Italy (RAI) on channels IA and IB
with programmes via SpE.

13/1/84: CST R1and R2on testcard; ORF
E2a radiating the PM5544 and later the
Telefunken TOS5 test card carrying the
identification ‘ORF FS1'.

15/1/84: Poland R1 and R2 on ‘dt’ News
capiton (Dziennik Telewizyjny - see
R&EW, March '84) followed by News
programme.

16/1/84: CSTR1and R2on EZOtest card;
NRK E3 from Gamlen and E4 from
Kongsberg on PM5544 test card.
17/1/84: CST R1 on EZO test card;
Hungary (MTV-1) R1  with ‘MTV-1
BUDAPEST' PM5544; TVR R2 radiating
the ‘TVR BUCURESTI' EBU Bar pattern.
18/1/84: A good day for SpE: CST R2 on
EZO test card; Yugoslavia (JRT) E3 with
the ‘JRT RTV LJNA’' PM5544 from the
Ljubljana studios with co-channel ‘TV
BGRD' PM5544 from Belgrade; TVE E20on
colourbars and later on E4 with cartoons,
Portugal (RTP-1) E3 on programmes and
the ‘RTP-PORTO’ FuBK test card.
20/1/84: CST R1 and R2 with their ‘RS-
KH' test card.

22/1/84: ORF E2a on PM5544; progs via
meteor-shower on E5/E6.

23/1/84: East Germany (DDR:F1) E4 on
electronic test card; TVP R1 with ‘dt’
News prog; CST R2 on usual test card;
West Germany E4 radiating the ‘SWF-
RBG' FuBK test card from Sidwestfunk's
transmitter at Raichberg.

25/1/84: CST R1ontestcard; TVPR1with
the PM5544 which has a dark back-
ground; SWF E4 showing ‘SWF-RBG’
FuBK.

27/1/84: CST R2 on test card.

28/1/84: TVE E4 with ‘tve’ identification
on the GTE colour test card (see R&EW,
September 1983).

30/1/84: TVP R1PM5544; Russia (TSS)R2
with '‘BPEMR’ News programme.
31/1/84: CST R1ontestcard; ORFE2aon
‘ORF’ FS 1' PM5544 rest card.

Full details of channel frequency

allocations were given in the August 1983
edition of R&EW.

Test pattern radiated by AFN-TV in West
Germany. The  525-ine  system M
standard is used
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Sporadic-E activity should soon be on
the increase by the time this column is
read. Many potential TV DX-ers are
intrigued by the success of others but
are discouraged and feel that a DX
receiving system is very technically
demanding and difficult to initially set
up.Thisis notthe caseand DXis possible
even on a very simple aerial. This is
especially so in the case of Sporadic-E
where signal strengths can often be in
excess of 1mV. Russian and Spanish
signals have at times been seen on
literally nothing more than a
screwdriver!

The main problem seems to be in
obtaining equipment which will cover
Band [. Adding or substituting a VHF
varicap tunertoastandard UK receiveris
possible. The supply voltage require-
ments are roughly the same and the
tuners are cheap enough. Many mini-
portables are available with VHF cover-
age as standard. Look out for tuning
scales marked channels 2-4 and 5-12.
These correspond to Bands | and Il
respectively.

Mutlti-standard receiver

South West Aerials, 11 Kent Road,
Parkstone, Poole, Dorset, can often
supply muiti-standard receivers suitable
for DX-TV. A SAE should be sentwith any
enquiries.

Several video recorders have VHF
tuners fitted - the Sanyo VTC 9300 and
the Hitachi VT11E are two examples. The
enthusiast would simply connect an
aerial tothe VCR and set the band switch
to Band I. By using the recorder and TV
receiver in the E-to-E mode the recorder
will act as a frequency converter. Colour
signals may also be received provided
the signal strength is adequate. If a VCR
is used as a converter one has the added
bonus of recording off-air DX signals.

Sporadic-E activity is extremely high
between mid-May and early September
and can occur at any time of the day or
night. The duration of receptioncanbea
matter of only minutes, or all day if
conditions are good. On some days
reception will be non-existent while on
others activity will be high. Signals can
arrive from virtually any European coun-
try on six different channels throughout
Band |. Signals are reflected by the
unstable E-layer and consequently askip
distance is involved, typically 800 to 1000
miles.

Clock caption used by the British Forces
Broadcasting Service in West Germany. Most
BFBS programmes are produced in London

French DX-TV book review

‘Télévisions du Monde' is the latest
book specifically intended for DX-TV
enthusiasts to come our way for review.
The author is French DX-er Pierre
Godou. This practical guide to long-
distance television reception covers
many aspects of the hobby. It should be
noted however that constructional
details for aerials and amplifiers are not
included.

The 120-page book has short chapters
dealing with reception of multi-standard
TV signals, international broadcasting
systems and channel allocations. A
potted history of TV is also included
along with brief details of methods to
identify DX signals and the production of
television test cards.

Various modes of propagation are
discussed with notes on Sporadic-E and
the F1 and F2 layers. Unfortunately
tropospheric and meteor-shower recep-
tion modes are only mentioned in
passing. Satellite TV reception via OTS
and ECS, off-screen photography and
mobile TV-DXing completes the text
content of the book. The remainder is
taken up with hundreds of photographs
showing DX reception of test- cards,
studio captions and programmes.

The emphasis unfortunately appears
to be a quantity rather than quality with
many of the illustrations being several
years out of date. There are a few
inaccuracies but perhaps these are
bound to occur in a publication of this
size.

The book, published November 1983,
should appeal to enthusiasts who are
conversant with the French language
and seeking a general guide to the
hobby. It costs 110 francs and further
details (in French) are available from the
author at 16, Bd. Oscar Leroux, F-35100
Rennes, France.

Service Information

We have just one item of Service
Information this month, mainly for the
benefit of our overseas readers.

The familiar BBC Test Card ‘F’ is still
occasionally radiated on both BBC-1 and
BBC-2 at approximately 0852 prior to
sample Ceefax pages which begin at
0900 depending upon programme com-
mitments. Full details about the dis-
continuation of normal BBC Trade Test
Transmissions were given in the January
1984 edition of R&EW.

Identification caption used by the French 'tfi’
network for transmissions relayed to West Berlin
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BATC AMATEUR TV

CONVENTION ’'84
MAY 13th

For further details
phone Paul Elliott on:-
Leicester 0533 553293 (day)

GREAT OFFERS
FROM SCARAB
SYSTEMS

And now, from U.K.'s leading

ATELLITE & MICROWAVE TV
OUTSIDE BROADCAST UNIT
EQUIPMENT DISPLAYS
LECTURE PROGRAMME

dio software house, come two
ract S e THERE'S LOTS OF SPACE SO

WHY NOT BRING THE FAMILY

VIDEQ FOR ALL
BRING-AND-BUY
TRADE STANDS 6

POST HOUSE HOTEL o 933’
RUGBY @

professionally produced items which are a must for the radio amateur.

Split screen Spectrum RTTY (48K only)
This exciting program and special interface board allows you to compile your
answer while still in receive mode. £37,.50 (fully assembied and tested.}

MPTU-1 tone encoder/decoder
This phase lock loop circuit is 100% reliable and extremely sensitive.
£69.70 (all plugs supplied).

SCARAB SYSTEMS

39 Stafford St Gillingham, Kent. ME7 5EN Tel:(0634) 570441
| & N B ® B B B B B B |

Please send me:

300 yards East of
exit 18 on the M1

TV-DXing — BANDS 1 TO UHF
VHF-FM BAND 2 TO 108MHz

The one-stop shop for aerials, amplifiers, filters, mounting kits, cable etc.
Airband, Marine, UOSAT aerials supplied. Band 1 Wideband TV-DXing range;
deep fringe UHF aerials (all makes supplied). Prices competitive.

JAYBEAM Amateur Band Aerials supplied.

Special TV-DXing recelvers:

l PLUSTRON TYRS5D 5 System B/G/I 625 line VHF/UHF. 5.5/6MHz sound

Spectrum split screen 48K £37.50 D MPTU-1RTTY/AMTOR terminal unit £69.70 []

Free Details of other equipment and programs

switching incorporates AM/FM Radio ... £91.40
REDSON 136M 14" Multi-Standard COLOUR TV, PAL/SECAM — VHF/UHF.
System PAL | (For UK). PAL B/G (For Europe), SECAM L (For France) SECAM B
(For M East) Bands 1,3 & UHF £305.50
NEW FU 200 ROTOR complete with control consol (uses 3 core cable)... £49.75
Max. 2 inch main mast and 2 inch STUB mast capabilities — SAE details.

HY-GAIN 3 ELEMENT wideband band 1 DX aerial .£32.40

| wish to use my Access/Visa [ ] [Ll ] ] ﬂ l [ ][ [J_] .

l l enclose a cheque/postal orderfor. . ...

SIGNATUNE oo cceommmcnncf S SaR o - SRR S e SR e o e S S
REW !understand that, if | am not fully satisfied, | can return the
equipment with full reimbursement.

-----------,

=

We are DX specialists, our comprehensive Ca P
SAE with all your enquiries please. ACCESS & VISA weicome
All prices inclusive of VAT and Carriage

SOUTH WEST AERIALS (RE)

11 Kent Road, Parkstone, Poole

alogue costs

Dorset BH12 2EH
Tel: 0202 738232

LINSLEY-HOOD 100 WATT POWER
AMPLIFIER

Our complete kit for this brilliant new design 1s the same size as
our Linsley-Hood Cassette Recorded 2. Kit includes all parts for
two power amplifiers with large heatsink area. huge power
supply and speaker protection circuit. Total cost of all parts 1s
£114.486 but our special introductory price for atl parts bought
together i1s only £105.50

‘PRINTER BARGAIN’
A A

‘ALPS FF317U FM FRONT END’
Beautiful. precision make High Quality variable capacitor tuned
FM Front End with Duai-gate MosFet. 2-AM Gangs and 3.1
reduction gear
FM range 87 to 109MHz 12v 30mA Max. AGC and AFC. OUR PRICE
ONLY £3.99 INCLUDING VAT AND POSTAGE (Circuit if required
35p)

‘MULLARD UHF TV FRONT ENDS’
Compact Varicap tuned modules. U322 1s used in ELEKTOR
teletext decoder. U321 £9.24 inc vat. U322 £9.76 inc vat

COMPLETE STEREO TUNER MODULE
Three band LW/MW/FM Stereo Tuner fully assembled on PCB 165

EPSON RX80F/T Very tatest Model with Friction and Tractor feed
to take plain or sprocketed paper up to 107 wide

100 cps. 9x9 Matrix. Bi-Directional. Logic Seeking. Prints normal
italic. condensed and double width characters dot addressable

92

graphics capability. Centronics parailes standard input connects
straight to the BBC B and many other computers Other printers
and a wide range of interfaces for other machines 1s avaiiable
see our lists

OUR PRICE ONLYE204
RX80 as above but Tractor feed only £244 Both Plus Vat Carr £7

SOLENOID CONTROLLED HI FI/DIGITAL
CASSETTE MECHANISM

Front loading deck with full solenoid control of a!l functions

including optional read in fast wind modes. 12 volt operation

Fitted 3-digit memory counter and Hall IC Motion Sensor

Standard erase and stereo R/P Heads Cheapest price ever for all

these features. Only €£38.90 plus VAT Full technical
1 specification included

x BSmm. Supplied with Ferrite rod aerial and band switch fully
wired. Facility provided to drive tuning meter and stereo LED
Oniy needs 12v DC supply FM sensitivity. 2.5uV Price only £7.99
inc. VAT and post.

HALF HEIGHT 54" FLOPPY DISK
Incredible Offer on latest MPU controlled 80 Track Drives. 100%
compatibie with BBC Micro. Support single or double density
according to control chip in use Fully compatibie with Teac
Shugart and many other fuil and half height drives
80 Track Single Side £179
80 Track Double Side £225
tull works Manual for each type £14 50 No Vat

Please Note: New Phone Number: (0691) 652894

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

please mention RADIO & ELECTRONICS WORLD when replying to any advertisement

IGH QUALITY REPLACEMENT

" i
+ 3
fa yluat
Do your tapes lack treble? A worn head could be the problem
Fitting one of our replacement heads could restore performance
10 better than new! Standard mountings make fitting easy and our
TC1 Test Cassette helps you set the azimuth spot-on. We are the
actual importers which means you get the benetit ot lower prices
for pnme parts Compare us with other suppliers and see! The
foliowing s a list of our most popuiar heads. ail are suitable for
use on Dolby machines and are ex-stock
HC20 Permalloy Stereo Head. This is the standard head nnea as
orginal equipment on most decks 1
HM90 High Beta Permalloy Head. A hard wearing. mgher
performance head with metal capabitity 8.08
HS16 Sendust Alioy Super Head. The best head we can find.
Longer life than Permalioy. higher output than Ferrite. fantastic
frequency response £9.91
HQ551 4-Track Head for auto-reverse or quadrophonic use Ful
specification record and playback hgad
Piease consuit our hst for technicat data on these and other
Speciai Purpose Heads.

HART TRIPLE-PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level
head azimuth and tape speed Invaluable when fitting new heads
Only £4.88 plus VAT and 50p postage.

Tape Mead De-magnitiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing noise
on playback £4.54
Fuli details of the entire range of HART products is contained in
eur illustrated tists

Ask for your FREE copy NOW

Enquiries for lists are also welcome from overseas but piease let
us have three JRCs to cover the cost of surface post or 5 IRCs for
airmail

In a hurry? A telephone order with credit card number placed
before 3pm witt be despatched THAT DAY!

Piease add part cost of post. packing and insurance as follows.

INLAND OVERSEAS
Orders up to £10 — 50p Postage at cost plus £2

Orders £10 to £49 — €1 documentation and handhing
Orders over £50 — £1.50

All prices exclude
VAT unless stated
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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

For many years a mass of
information about operating
schedules, frequency
changes, new channels, new
stations and the like has
poured into my shack. To
cope with this material and
maintain some semblance of
order | have struggled to keep
records up to date. These
have been written into led-
gers, notebooks, loose-leaf
binders and even put on tape
for recall on the reel-to-reel
and/or cassete recorder.

At one time a card index
existed. The snag was the
time spent keeping it up-to-
date.

Salvation appeared last
year with a micro-computer -
a Commodore 64. Now in the
shack scheme of things, com-
plete with a TV and a tape
library, the orderly retention
of data is assured. Moreover,
an almost instant recall facil-
ity is available using the tape
memory bank and changes
and amendments are easily
edited.

The computer greatly
assists with listing frequen-
cies in numerical order after
entering them into the mem-
ory haphazardly, as is the
case when working with many
differing sources of informa-
tion at one time, dealing with
timesin GMT and, atthe same
time, entering the language
in use during a particular
transmission period.

In the tape library at this
QTH is data about particular
regions of the world, notably
Latin America, the Far East
and South-East Asia; tapes
devoted to stations in Pery,
Indonesia and China (regio-
nals) and others with records
of the monthly loggingsin the
correct order for reports to
the ISWL (International Short
Wave League), and to help
with these articles. Still more
tapes bear such titles as DX
targets, Clandestines and DX
programmes.

AROUND THE DIAL

Note the times and frequen-
cies, spinyourdialsand try for
some of the following.

MAY 1984

Algeria

Algiers on a measured 7246
at 2146, YL with songs,
together with some local-
style music in aprogramme of
the National Network 2 which
is on this channel from 0500
through to 2200. The lan-
guages used are Berber and
Kabyle.

Algiers on 11715 at 1450, YL
with station indentification,
OM songs in the Arabic-
languaged service scheduled
from 0600 to 2300.

Gabon

Libreviile on 11940 at 2045,
YL with song in vernacular
then OM with announce-
ments in French. Transmis-
sions from 0500 to 0600 and
from 1800 to 2300. | checked
this one as being in parallel
on 4810 — which it was.

Morocco

Rabat on 15335 at 1444,
OM’s song in vernacular, pre-
sumably Berber, with local-
style music in the Domestic
Network which may be heard
from 1000 to 2100.

Rabat on 15360 at 1550, OM
with songs and music in a
relay of the Arabic Domestic
Service, scheduled from 1100
to 1700.

Nigeria

Kaduna on 4770 at 0502, YL
withanewscastin Englishina
Channel 2 presentation.
Channel 2 uses both English
and Hausa and is on the air
from 0400 to 0100, identifying
as ‘Radio Nigeria'.

Lagos on 7255 at 0559,
military music, OM with sta-
tion identification in English
as ‘This is the National Net-
work of Nigeria’. This was
followed by the taiking drum,
some rapid drumbeats from
another drum and then a
newscast in English with
items of both national and
international events. This is
the West African Service
which isin English and on this
channel from 0500 to 0600,
0800 to 1700 and from 1900 to
2030.

South Africa

Johannesburg on 25790 at
1437, OM with a talk about
gold mining and refining
together with the problems of
marketing, all in the English
transmission for Africa,
Europe and the Middle East
and timed from 1300 to 1600.

Tunisia

Sfaxon7225at 1724, OM and
YL with a talk in Arabic
interspersed with local-style
music in a programme of the
Domestic Service listed on
this part of the dial from 0430
to 2330.

AMERICA — CENTRAL

Leeward Islands

Antigua on 9735 at 0853,
Cologne relay transmitter
with the German programme
intended for Europe and
Australasia and scheduled
from 0800 to 1000.

AMERICA - SOUTH

Argentina

Buenos Aires on 15345 at
2032, YL with the station
indentification in Spanish fol-
lowed by the programme in
that language directed to
Africa, Europe and the Middle
East and scheduled from 2030
to 2100.

Colombia

La Voz del Cinaruco,
Arauca on 4865 at 0349, OM
with atalkin Spanish all about
local affairs and the political
scene. LV del Cinaruco is on
the air from 0900 to 0400
(Sunday until 0200) but on
occasions -justtofoolusall-
it radiates around the clock.
The power is 1TkW.

Radio Caracol, Neiva on
4945 at 0358, OM with a talk in
Spanish — but not in parallel
with the above - all about
programme times. This sta-
tion, in the Caracol Network,
operates on a 24-hour sche-
dule but has been reported
closing at 0400 on occasions.
The power is 2.5kW.

Radio Sutatenza on 5095 at
0137, OM with a newscast -
mainly of South American

events — in Spanish, followed
by station identification. This
one is on the air from 0900 to
0400 with a power of 50kW.
Radio Difusora Nacional,
Bogata on a measured 15332
at 2028, guitar music then OM
with the station identification
in Spanish at 2030. This sta-
tionis listed on 15335 at 25kW!

Equador

Sistema de Emisora Ata-
laya, Guayaquil on a mea-
sured 4792 at 0338, OM with an
excitable sports commentary
in Spanish, this also being
logged in parallel on 4920
Quito — and that is one way of
confirming reception of the
4792 transmitter. Sistema de
Em. Atalaya operates irre-
gularly, the evening schedule
—-when in being-commences
at 0100 and closes at 0455. The
power is 5kW.

Slightly up band, on 4795 is
La Voz de los Caras, in Bahia
de Caraques, where it oper-
ates from 1100 to 0430 (Sunday
until 0200, Friday until 0500),
the power being 5kW. Logged
here at 0150, OM with songs
complete with orchestral
backing in a local tempo then
OM with promos.

Guatemala

Radio Tezulutlan, Coban on
4835 at 0202, OM with station
identification, some
announcements in Spanish
and then some typical local-
style music. With a power of
3kW this one has ar evening
schedule from 2100 to a
variable closing time around
0200. Obviously very variable
from my logging!

Venezuala
Radio Barquisimeto on 4990
at 0213, OM with some

announcements in Spanish
about various Venezualan
broadcast stations. Radio
Barquisimeto is scheduled
from 1000 to 0400 and the
power is 15kW.

Austria
Vienna on 7170 at 0956,
interval signal, OM with sta-
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tion identification and the
German transmission for
Europe and Australasia sche-
duled from 1000 to 1100.

Bulgaria

Sofia on 7115 at 2157, YL
with a talk about Himalayan
Expeditions in an English
programme for Europe, timed
from 2130 to 2200.

Greece

Athens on 9855 at 0632,
interval signal played on flute
and sheep bells this rendition
being the opening notes of
the Greek folk song ‘Tsopana-
kos imouna’. The National
Anthem was followed by OM
with the station identification
and the Greek programme for
Europe timed from 0630 to
0730.

Radio Station Macedonia
on 9815 at 1504, YL and OM
with a Greek drama. This
station is in Thessalonika and
ison the air from 1000 (Sunday
from 0700) to 1730 and can also
be heard in paralle! on 12000.

Poland

Warsaw on 7285 at 1514, OM
with a talk about dye making
in Poland in an English pre-
sentation for Europe which
may be heard from 1500 to
1530.

China
Xinjiang PRS, Urumgi on
4735 at 1515, YL with

announcements during the
Uigher programme, this ses-
sion being timed from 1030 to
1730. This station has also
been logged on 4500 at 0050
when relaying a Radio Beijing
programme in Chinese.

Xizang PBS, Lhasa, Tibeton
4750 at 0055, YL and OM with
announcements in Chinese
during the scheduled 2300 to
0205 transmission.

Radio Beijing on 8566 at

1448, YL with some songs
during the Kazakh session of
the Domestic Minorities Ser-
vice programme, this particu-
lar one being scheduled from
1400 to 1455.

Radio Beijing on 11675 at
1135, YL announcer then
songs and Chinese musicina
Domestic National Minorities
programme for Tibet, timed
from 1100 to 1155.

Korea-North

Pyongyang on 4770 at 1522,
OM with a talk in Korean in a
Foreign Service programme.
Pyongyang operates irre-
gularly on this channel but
when transmitting is sche-
dufed from 1200 to 1300 and
from 1500 to 1555. The power
is 120kW.

Vietnam

Hanoi on 10010 at 1410, YL
with the Chinese programme
for the Far East, timed from
1400 to 1430. Hanoi also log-
ged on 10060 at 1430, YL witha
talk during a programme in
the Domestic Service sche-
duled from 2215 to 1500 on this
channel-allinVietnamese of
course.

MIDDLE & NEAR EAST

India

AIR Delhion7280at 1532, YL
with news of local events in a
Domestic Service English
newscast timed from 1530 to
1545.

AIR Delhi on 17875 at 1005,
OM with news of both local
and world events in the Engl-
ish transmission intended for
North East Asia and Australa-
sia being timed from 1000 to
1100.

fraq

Baghdad on 21585 at 1441,
YL with announcements fol-
lowed by some local-style
music in the Domestic Ser-
vice which may be logged on

this channel from 0000 to 2305.

Pqkistan

PBC Quetta on 4880 at 1525,
OM with announcements in
Urdu, YL with songs prior to
sign-off at 1600 without the
National Anthem.

Karachi on 21802 at 1010,
OM with announcements in
Urdu, YL with songs during
the Urdu programme for the
UK being timed from 0715 to
1100.

Qatar

Dohaon 9905 at 0655, Arabic
music, ‘pips’ time-check at
0700, YL with station iden-
tification and newscast in
Arabic in the Domestic Ser-
vice which is on this fre-
quency from 0245 through to
2130.

Saudi Arabia

Holy Quran Radio, Mecca
on 11730 at 0608, OM with
quotations from the Holy
Quran. This station is sche-
duled from 0500 to 0800 on this
channel.

Riyad on 11870 at 0620, OM
with songs in Arabic, local-
style music in the Domestic
Service General Programme
timed here from 0500 to 2300.

One interested reader -
WM Rigby of Morecambe,
Lancs - sent a list of stations
with their frequencies and
times, radiating programmes
in English. All these loggings
had been made since August
last year and checking with
the computer resulted in the
omission of many for the
reason that schedules had
changed. Those extant at the
time of writing have been
computer sorted with refer-
ence to GMT and published
here.

0730 9655 HCJB Quito; 0930
17780 Cologne; 1030 21695
Dubai; 1245 9730 East Berlin;

1400 17610 Brussels (not Sat
or Sun); 1500 11940
Bucharest; 1600 6135 Warsaw;
1630 7345 Prague; 1800 15120
Lagos (one hour programme);
1900 9765 and 11840 Madrid
(one hour programme); 2000
11690 Havana; 2030 11775
Lisbon; 2050 4765 Monrovia
(time fogged); 2130 6070 Sofia
and 2200 11620 AIR Dethi.
Most of these programmes
are of 30 minutes duration
although Detlhi is scheduled
from 1845 to 2230 whilst Mon-
rovia is listed from 1725 to
1800 and from 1900 to 2300 on
weekdays for the evening
session. Our thanks to WMR
for his effort on our behalf.

[ CLANDESTINE |

‘Voice of Lebanon’ on 6550
at 2040, OM’s with a drama
production and a following
military music and choral
rendering with the station
identification at 2044 in Ara-
bic as ‘Huna Sawt Lebnan,
Sawt al-Hurriyah wa al-Kara-
mah’ which translates as ‘This
is the Voice of Lebanon, the
Voice of Freedom and
Dignity'.

The schedule of this clan-
destine is from 0415 through
to 2125 and the programmes
are in Arabic except for short
newscasts in English from
1400 to 1405 and from 1815 to
1825 and in French from 1315
to 1320 and from 1800 to 1810.

The Voice of Lebanon prog-
rammes are pro-Phalangist in
content.

| NOW HEAR THIS |

Melbourne on 7205 at 1510,
OM with station identification
followed by a talk about local
sporting and cultural events -
all in the English programme
for the Pacific and
Papua/New Guinea. The
schedule on this channel is
unknown to me at time of
writing.

@ Hitachi Oscilloscopes

performance, reliability, value
and immediate delivery!

V-212 20MH7/ Dual Trace
V-222 20MHz (illustrated)
V-203F  20MH7s Sweep Delay
V-353F  35MH7 Sweep Delay
V-422 40MH/ Dual Trace
V-650FF  60MH7 Dual Timebase

Prices start at around £300 plus vat including 2 probes and 2 year warranty.
We hold the range in stock tor immediate delivery.

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

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

V-209 20MHz Mini-Portable
V-509 SOMHz Mini-Portable
V-1050F 100MHz Quad Trace
V-134 10MHz Tube Storage
VC-6015 10MHz Digital
VC-6041 40MHz Digital
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HARD DISK DRIVES

2.5 Mb disk drives.

Fullé refurbished DIABLO/DRE series

DEC RKOS, NOVA, TEXAS compatible.
Front load. Free stand or rack mount
Exchangeable type (via lid removal)
me3029 PSU unit for 2 drives

DIAPLO/DRE 44-4000A/B 5+5 ex stock from

998.
000's of spares for S30, 4000, 3200, HAWK ex stock.
Plus in house repair, refurbishing service.

Call for details or quotation.

A4
SOLID STA
Matchbox size solid state switch tyf)e IR
enables on off control of 240 V AC loads
watts, direct from your micro etc. Fu

3-32 v DC input with zero voltage switching.

Complete with data £6.99 + pp

250,000 other relays EX STOCK call for detailss

Keep your hot parts COOL and RELIABLE
ith our'range of BRAND NEW professional
ooling fans.

ETRI 99XUOI Dim. 92 x 92 x 25 mm. .

Miniature 240 v equipment fan complete with

f(i_’rger uard £9.95.

ULD JB-3AR Dim. 3" x 3" x 2.5" compact
very quiet running 240 v operation. NEW £6.9
BUHLER 69.11,22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extremeg high air tlow,
aimost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 comnlo with data.
MUFFIN-CENTAUR standard 4” x 4" x 1.25"
fan supplied tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000's of other fans Ex Stock.

afl for Details. Post & Packing on ail fans £1.6Q

8" WINCHESTERS

BASF 6172 23 mb 8" winchester disk
drive. Complete unit consists of sealed
cavity with 3 x 8" plattens and CPU based
control logic on 3 pcb's. Multiplexed i/o
with the BASF “DISK BUS" interface is via
a single 40 way cable. Units have been
caretully removed from believed working
equipment - but at the staggering price of
ONLY £128.00 are sold without guarantee.
Supplied complete with 200 + page tech
manual, Additional +5V DC, -12VDC,
+24VDC £68.00

Carriage & Ins £10.00

SOFTY 2

The amazing SOFTY 2. The complete “toolkit”
for the open heart software surgeon. Copies,
Displays, Emulates ROM, RAM and EPROMS
ofthe 2516,2532 variety. Manyotherfeatures
include keyboard, UHF modulator, Cassette
interface etc. Functions exceedcapabilities of
units costing 7 times the price! Only

£169.00 pp€1.95  Data sheet on request

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stringent spec and designed to operate
for 24 hrs per day. Units are made to the
CCITT tone spec. With RS232 i/o levels via
a 25 way ‘D’ ski. Units are sold in a tested
and working condition with data. Permission
may be required for connection to PO lines.

MODEM 2B "Hackers Special” fully fledged
up to 300 baud full duplex, ANSWER or CALL
modes. AUTO ANSWER. Data i/o via X
standard RS§232 25 way ‘D’ socket. Just 2 wire
connection to comms line. Ideal networks etc.
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of 0NLY £63.00 +
VAT + Carr.
MODEM 20-1 Compact unit tor use with
MICRONET, PRESTEL or TELECOM GOLD
etc. 2 wire direct connect. 75 baud transmit
1200 baud receive. Data /o via RS232 ‘D’
socket. Guaranteed working with data £49.95
MODEM 20-2 same as 20-1 but 75 baud
receive 1200 baud transmit. £130.00
DATEL 4800 sync service. RACAL type
M ex TELECOM good condition.
£393.00 + VAT.
NEW DSL2123 Multi Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 full duplex. Or 1200-1200 halt
duplex mades. Full auto answer via modem or
CPU. LED status indicators. CALL or ANS
| modes Switchable CCITT or BELL 103 &
202. Housed in ABS case size only 2.5" x 8.5"
x 97. £286.00 + VAT
For further data or details on other EX STOCK
modems contact sales office.

Carriage on all modems £10,00 + VAT,
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HOT LINE DATA BASE

LO

THE ORIGINAL FREE OF CHARGE dial up data base.
1000's of stock items and one off bargains. .
ON LINE NOW - 300 baud, full duplex CCITT tones, 8 bit

word, no parity. 01-679 1888
Y \ K

Cure those unnerving hang ups and data glitches caused

by mains interference.

SD5A As recommended by ZX81 news letter, matchbox

s1ze up to 1000 watt load . E5.95

h L2127 compact completely cased unit with 3 pin fitted
socket. Up to 750 watts £9.99

so SUPER PRINTER SCOOP
sRANg CENTRONICS 739-2

"E The “Do Everything Printer” at a price that will
NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,

: ORIC, DRAGON etc. Superb print qualit'y with full

gln addressable graphics and 4 type fonts plus

HIGH DEFINITION internal PROPORTIONAL SPACED
MODE for WORD PROCESSOR applications. 80-132
columns, single sheethprocket or roll paper handlin%plus
much more. Availabie ONLY from DISPLAY ELECTRONICS
at the ridiculous price of ONLY £199.00 + VAT Complete with
full manual etc. Limited quantity -Hurry while stocks last.

£550.00
£295.00
£125.00

£995.00

T
D2402
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COMPUTER ‘CAB’

All in one quality computer
cabinet with integral switched i
mode PSU, Mains filtering, and twin tan 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, +15vDC at 1 amp and -15v
DC at § amps. The complete unit is fully enciosed with
removable top lid, filtering, trip switch, 'Power and ‘Run’
LEDs mounted on Ali front panel, rear cable entries, etc.
etc. Units are in good but used condition - supplied for
240v operation complete with full circuit and tech. man.
Give your system that professional finish for only
£49.95 + Carr. Dim. 19" wide 16" deep 10.5" high.

Made to the very highest

1//////////

/4

N of its orig

Options. Interface cable (specify) for BBC, ORIC,
DRAGON or CENTRONICS 36 w? plg £12.50. Spare ribbon
. £3.00 each. BBC graphics screen dump utility program £8.50.
= arriage and Insurance £10.00
GE TERMIPRINTER g : S\
A m?ssi}/e pqrc!l'nase otf’lthese (des:f top I/o g 2
printer -terminals enables us to offer you - :
these quality 30 cps printers at a SUPER FROMEI®S + CAR +VAT T ' _——
LOW PRICE against their original cost of Fuily fledged industry standard ASR33 data
over £1000. Unit comprises of fuli QWERTY, § terminal. Many features including ASCHt
electronic keyboard and printer mech with keyboard and printer for data I/O auto data
print face similar to correspondence quality § detect circuitry. RS232 serial interface. 110
typewriter. Variable forms tractor unit baud, 8 bit paper tape punch and reader for
enables full width - up to 13.5” 120 column off line data preparation and ridiculously
paper, upper - lower case, standard RS232 B cheap and reliable data storage. Suppliedin
serial interface, internal vertical and ood condition and in working order
horizontal tab settings, standard ribbon 9 .
adjustable baud rates, quiet operation pius | Options: Floor stand£12.50 + VAT
m;t;'r_:y otherlfeéitures.téggpli kpon&%eot%o KSR33 with 20ma loopinterface£125.00 +
with manual. Guaranteed workin .00 or r
Entesgelad ‘g godgptional o S'gnd ol Sound proot enclosure £25.00 + VAT
arr & Ins .00.
PROFESSIONAL KEYBOARD OFFER
An adyama%%ous purchase of brand new surplus allows a great QWERTY, full travel,
chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 full ASCII 60 key, upper, lower + control key, parailel TTL
out ws strobe. Dim 12" x 6" +5 & -12 DC. £39.50.
DE 8 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etc. pcb DIM 15" x 4.5"£24.95  Carriage on keyboards £3.00.
SUPER DEAL? NO — SUPER STEAL”
The FABULOUS 25CPS TEC Starwriter
spec the TEC Starwriter 1 -*'—-;m
FP1500-25 features a - P
heavy duty die cast \
chassis and DIABLO type
print mechanism giving V
superb registration and e
print qguality. Micro-
processor eiectronics
offer full DIABLO/QUME \ a fract:
cogw;n’a'nd comlpata&i:l‘law : < ractio : =5
jand tull control via ordstar etc.
'Many other features include bi directional tnaj Cost, } §
printing, switchable 10 or 12 pitch, full width 381 mm paper handling with upto -
163 characters per line, friction feed rollers for single sheet or continuous paper,
internal buffer, standard RS232 seral interface with handshake.
Supplied absolutly BRAND NEW with 90 day guarantee and FREE daisy wheel
and dust cover. Order NOW or contact sales office for more information. (@)
Optional extras: RS232 data cable £10.00. Tech manua! £7.50. Tractor feed
140.00. Spare daisy wheel £3,00. Carriage & Ins. (UK Mainland) £10.00.
0 ELECTRONIC
66% DISCOUNT 3
0 EQUIPMENT
Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains, we have thousands of L.C.'s, Transistors, Relays, Cap’'s, P.C.B.'s, Sub-assemblies,
Switches, etc. etc. surplus to our requirements. Because we don't have sufficient stocks of any
one item toinclude in our ads. we are packing all these items into the "BARGA/N PARCEL OF A
LIFETIME". Thousands of components at giveaway prices! Guaranteed to be worth g€y
at least 3 umes what you pay. Unbeatable value'! Sold by weight. ao
2.5kis £4.25 + pp £1.25 Skis £5.90 + £1.80 AT TAZ)
10kis £10.25 + pp £2.25 20 kls £17.50 + £4.75

ALL PRICES PLUS VAT g

5 BA11-MB 3.5

1000’s OF
BARGAINS -
FOR CALLERS

=

| ea 16"w 10.5"h 11.5"d. i
H&%ag\?aﬁ;b?e LEwss PSU, with FANS etc. Internal dim.
19"w. 167d. 10.5"h. £19.95. Carriage & insurance £9.50.

D &
JIDEO MONITORS
S CASED Superb little unit made by
HITACHI in ergonimcally designed free
standing case. Very high definition will dispgé
small but readable 138 columns wide! 12v
opp. @ 800 ma, so ideal for mobile use.
Supplied in AS NEW condition complete with
data. Composite 75 ohm vid inp. Black & White
CRT £45.00 or Green CRT £55.00
Carr & ins £5.00.
12” CASED. Made by the British KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON-
OFF, BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply, all components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internai controls for
linearity etc. The monitor accepts standard
75 ohm composite video signal via $0239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed al} monitors are
tested prior to despatch. Dimensions
approx. 14" high x 14” wide by 11" deep.
Supplied compiete with circuit. 240 volt AC
operation. ONLY £45.00 PLUS £9.50 CARR.
24” CASED. Again made by the KGM Co
with a simitar spec as the 12" monitor.
Originally used for large screen data
display. Very compact unit in lightweight
alloy case dim. 19" Hx 17" D x 22" WAl
silicon electronics and composite video
input make an ideal unit for schools, clubs,
shops etc. Supplied in a used but working
condition.

ONLY £55.00 PLUS £9.50 CARR & INS.
SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
include transistors, digital, linear, |.C’'s triacs,
diodes, bridge recs,, etc. etc. All devices
uaranteed brand new full spec. with manu-
acturer's markings, fully guaranteed,
50+ £2.95 100+ £5.18.
TTL74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C's enables us to offer 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag woutd nnormally

spec. 100+ £6.90 200+ £12.30 300+ £19.50

DEC CORNER

MOSTEK CRT 80E Brand new dual
eurocard, Z80 based VT100 PLUS
emulator with graphics etc
Box, PSU, LTC

DLV11-J 4 x ElA interface
RKO5-J 2.5 Mb disk drives
PDP1105 Cpu, Ram, i/o, etc.

RT11 ver, 3B doc kit

LA38 Decwriter EIA or 20 ma
KLBJA PDP 8 async i/o

MIBE PDP 8 Bootstrap option £75.00
DiLOG DQ100 RKOS5 LS| 4 x RKOS5 disk
controller 450.00
LAXX-NW LA180 RS232 serial interface
and buffer option £230.00
LAX34-AL LA34 tractor feed £88.00
1000°s of EX STOCK spares for DEC
PDPB PDP11 PDP15 & periperhals.

Calt for details. Al types of Computer
equipment and spares wanted for prompt

CASH PAYMENT

ost to buy. Fully guaranteed all I.C's fulf

£499.00
£385.00
£3

NIFC

| SR fl A!prices quoted are for U.K. Mainland paid cash with order in Pounds Stifling PLUS VAT. Minimumordervatue£2. 00, Minimum Credit
(XM Cardorder£ 10.00. Minimum BONAFIDE account orders from Government depts., Schools, Universities and established companies
£20.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 9.30 - 5.30. Sat 10.15— 5.30.

We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome.

- 32 Biggin Way, Upper Norwood, London SE19 3XF
Telephone 01-679 4414 Telex 27924 [S]




=2 PM COMPONENTS LTD

ALARMS

A% VALVE & COMPONENTS SPECIALISTS

FREE CATALOGUE!

BA 1
) ) INTEGRATED CIRCUITS oo 522 | 78500 135 | 1omsssy 105
Our Great New Hlustrated Catalogue is packed with 2350 357 1,50 STK433  7.98 e s ToAzsz 1.98
information on superb quality, professional burglar g-:g gmg; ;-:g TBAS60Q 1.48 AT \gigs
alarm equipment. 2.15 TATBIAP 3.95 | 1onor, 100 TDAzed0 1.28
IT TELLS YOU ALL YOU NEED TO KNOW! gg ;:;}ggfj ::gg — :.:g TDA2560 2.18
TRADE ENQUIRIES WELCOME 2,95 MCusioer | TATIOP 180 | TBar0n 243 iDAzsTal (2068
3.38 8 : TBA750Q 2.65 1 g
1.78 MC1723  0.50 TA7176AP 2.95 TBASD  ©0.89 DA2593 2.95
NO CHARGE FOR POST & PACKING. SEND SAE OR TELEPHONE 0.48 MC3257  2.78 TA7203  2.95 TBAB10AS 1.65 §g:§g‘,’g ;;;g
NOW FOR YOUR FREE COPY! 2.80 ML2318  1.78 TA7204P  2.15 TBABIOR  1.65 T aion
! 2.95 ML2328  2.50 TA7205AP 1.50 TBAB2OM 0.75 .
3.50 MSM5807 8.75 TA7222AP 1.80 TBAS20Q 1.48 13:%3}\ ;gg
d PLLO2A  S.7 TA7227P 4.28 5
A- D- ELECTRONICS ;g SAAOSOOA :5: TA7310P 1.80 12:338 3:‘5’ TDA2690 2.45
SECURITY MANUFACTURERS 118 | samim2s 7.28 | TATSISAPZ.85 | rBagsorex | o 3i%o
5 s 2.95 10 6. t 2.38 8
217 Warbreck Moor, Aintree, Liverpool L9 OHU l&] 295 | sASs0s 178 | TATcosh 343 | Teaso zes UPCSISCE
Tel: 051-523 8440, 250 | SASS80 288 | TAASS0 028 | 1oaee, 232 | upciozsH
4.15 SL901B  4.85 TAA570  1.95 TCA270  1.10 o 2.
2.50 SL917B  6.85 TAA621AXI TCA3705Q UPC1028H
3.28 SL1310  1.80 3.50 1.10 o 1.
3.50 SL1327  1.10 TAAB61B 1.20 TCAS50 2.50 UPC1032H
5.50 SL1327Q 1.10 TAA700  1.70 TCAD0 218 o 1.
5.50 SN76003N 1.95 TBA1208 0.95 TCA%40 1.85 UPC1156H
G8KBQ G6HKT 0.45 §N760|3N 1.95 %:‘20? :.;g TDAM0  2.20 ORCTIERL
0.9 N76023N 1.95 120T 1. TDA1001 195
25 Northload Street, Glastonbury, Somerset BA6 9HB 2.95 SN76033N 1.8 | TBAT20U 100 | 1DAIOIA 3,95 e
2.30 SN76110N 0.89 TBA231 1.25 TDA1006A 2.80 A
2.95 SN76115N 1.25 TBA335  1.50 TDAI010 2.15 e
25pf Beehive trimmer caps... ;g gs;gg&g;” ¥SIA\238N g;g TDA1035 2.50 X
i i = o . TDA1037 1.
250pf min. variable caps. V4" spindle . 100 .95 TBA4S0Q 1.25 TBM?;O 1:: UPCuasz o
0.5-6pf tubular timmer 1.30 SN76227N 1.05 TBAS10  2.50 TDA1190 2.18 U asHE
5~ 28pf tubular trimmers.......... ... 0.95 TBA510Q 2.50 TDA127003.95 3.0
45pf + 45pf CBO8 split stator caps o oAy 118 | TDAwmr 170 UPC1191V 1.50
4 gang 450pfvariable caps g . TDA2002 1.95 UPC1350C
gang 4>0p P 1.20 TBAS30 1.10 | 1o 27as 350
1000pf 10KV caps (ideal 2M linears). 0.95 TBAS30Q 1.10 Toﬁgg,:z;g e
Electret mic inserts. 600 OHM . ... =50 _).
3 BD202  0.85 BF457  0.32 RCA16334 0.90
;ib‘flalcmrgég ips SE ICONDUCTORS BD203  0.78 BF458  0.36 2&@12335 0.80
neons BD204  0.70 BF467  0.88 5 5
Pack5 V4" coilformers + cans AAY12  0.28 BC174  0.09 BD222  0.46 BF595  0.23 TIP29  0.40
Pack asstd. solder tags. AC127  0.20 BC174A  0.09 BD223  0.48 BF597  0.25 TIP23C  0.42
Pack insulated stand off's AC128  0.28 8C177  0.15 BD225 0.48 BFRY  0.23 TIP30C  0.43
AC128K 0.32 BC178 0.18 BC232 0.38 BFR40 0.23 TIP3IC  0.42
Pack 10 cabinet feet AC141  0.28 BCi82  0.10 BD233 035 BFR41  0.28 TIP32C  0.42
Pack 10 rubber cabinet feet . AC141K  0.34 BC182LB 0.10 BD234 0.38 BFR81 0.25 TIP33B  0.75
Black coltett knobs, 4" spindle... AC142K 0.30 BC183  0.10 BD23s  0.48 BFR88  0.30 TIP348  0.78
1V4" inline fuseholders ... AC176  0.22 BC183L_ 0.09 BD237  0.40 BFRI0  1.50 TIPHIA  0.45
PCB through plating rivets. AC176K  0.31 BC184B 0.09 8D238  0.40 BFRY1  1.75 TIP4IC  0.48
i |1g ..% ting A ACta7 025 BC204  0.10 BD241  0.40 BFT42  0.28 TIPa2C  0.47
niversal 4 nvecouplings... ... S . AC187K 0.28 BC2078 0.13 BD242 0.50 BFT43 0.28 TIP47 0.85
125uF 350V elect. caps. 10 for .. £4.00 AC188  0.25 ggg?gﬁ 8'2,3 8D246  0.80 BFW92  0.85 TIP120  0.60
. AC188K 0. . BD376  0.32 BFX29  0.30 TIP125  0.65
APRIL ‘84 LISTS, CONTAINING MANY BARGAINS 30p. ALL GOODS BY RETURN. P&P 35p up to AD142 8_% BC212L  0.09 BD410  0.55 BFX84  0.26 TIP142  1.78
£5. above post extra AD143  0.82 BC212LA 0.09 BD434  0.55 BFX85  0.32 TIP146  2.78
o AD149  0.70 BC213  0.09 BD437  0.30 BFX86  0.30 TIP161 2,95
AD161 0.39 BC213L  0.09 BD438 0.80 BFX88 0.25 TIP2955 0©.80
AD162  0.39 BC214  0.09 BD506  0.50 BFYs0  0.21 TIP3055 0.55
AD151/2 0,90 BC214C  0.09 BDs08  0.40 BFYs1  0.21 T1S91 0.20
AFH4 150 BC214L  0.09 80520  0.65 BFY52  0.28 ™i06/2 1.50
AF124  0.88 gggg;ﬁ g-g BD538  0.65 BFYS0  0.77 2N2219  0.28
AF125 0,35 . BD597  0.75 BLY48  1.75 2N2905  0.40
Radio & Electronics World — AF126  0.32 ggggi?A g-; : BD697  1.10 BRIO0  0.26 2N3053  0.40
icati AF127  0.40 1 . BD698  1.10 BR10T  0.49 2N3054  0.59
The mon.thly communications, AF139  0.40 BC252A  0.18 BD707  0.80 BRC4443 0.85 2N3035  0.52
electronics & AF178  1.95 ggggA g-g: BDX32  1.50 BT100A/020.75 2::3&702 g.u
i AF239  0.42 . BDYS?  1.68 BT106  1.49 2N3703  0.12
computers magazine AU06 328 .| BC28¢ 0.30 BF115  0.35 | BT116 120 | 2N3704 0.12
AUI10 2,00 BC300  0.30 BF119 0,68 B8T119 235 2N3705  0.12
p BC107A  0.11 BC301  0.30 BF127  0.24 BT120  1.68 2N3706 0,12
Don't take a chance on BC1078  0.11 gggg:;a g-g: BF154 0,12 BU105  1.22 2N3708  0.12
i 8C108  0.10 : BF158  0.22 BU108  1.68 2N3773  2.50
being able to get your copy BC108A 0.11 BCx7  o.10 BF160  0.27 BU124  1.28 2N3792  1.35
BC108B 0.12 BC328 0.10 BF167 0.24 BU12S 1.25 2N4427  1.50
AVOID DISAPPOINTMENT s ool | Boo [iS | Bmme fma ) Foie fuisel TovR) (Sre
BC1098 0.12 gggigA g.?g BF177  0.38 BuU204  1.55 2N5294  0.42
BC109C 0.12 8 BFI78  0.26 BU205  1.30 2N5296 0,48
Place a regular order BCi14  0.11 gg:% g.gg BF179 0,34 BU208  1.39 2N5298  0.80
i BC116A  0.18 . BF180  0.29 BU208A 1.52 2N5496  0.85
with your newsagent 86117 o049 | BCs27  0.20 BF181 029 | BU2SD 1.85 | 25A715 0.60
BC119  0.24 8Cs47 0.0 BF182  0.29 BU326  1.20 25C495  0.80
BC125  0.25 gggng g.;g BF183  0.29 BU407  1.24 228496 g.:g
BC139  0.20 - BF184  0.28 BUS0O  2.25 25C1096 0.
Squuld‘you ha\{e. any BC120  0.31 BC550  0.08 BF185 0,28 BU526  1.90 25C1106  2.50
difficulties obtaining a BC141  0.25 Bcssr 008 BFi194  0.11 BUYeSs 170 | 25C1i72v 2.20
BC142  0.21 g BF195  0.11 MJ3000 1.98 25C1173 1.1§
copy, phone (0277) 219876 BC143  0.24 C558  0.10 BFi9%6 0.1 MJE340 0.40 | 25C1306 1.00
or write to Circulation BC147  0.09 SSY??A ;gg givsg g.: ; mgm g.;g ggg:ggz ;.:g
i BC1478  0.09 - 19 X 13 0, .
Deparment, Radio & BC148A  0.09 BD1l6 0.8 BF19Y 04 | MPSA2 030 | 25C1 0.50
lectro. BC148B  0.09 . BF200  0.40 MRF450A 25C1678 1.2
o frlcs Wolid; BC149  0.09 BD131  0.32 BF241 0.15 12,50 25C1909 1.98
Sovereign House, BC157 042 gg:gg 8'2: BF245  0.30 MRF453 17.50 2281945 g.eg
BC1s8 0,09 . BF256/LC 0.28 MRF454 23.50 25C1953 0.9
Brentwood, Essex CM14 4SE gciss Moios BD135  0.30 Bracr 028 MRES T2is0 Socyas7 loiBD
BC160 0,28 BD13s  0.30 BF258  0.28 MRF477 10.00 25C19%69 1.98
= S, — — _J BCi61  0.28 BD137  0.32 BF259  0.28 oc23 1.50 25C2028 1.15
e e s e e e bl - BC1708  0.15 BD138  0.30 BF271  0.26 OC42  0.55 25C2029 1.9%
B8C171  0.09 BD139  0.32 BF273  0.13 oCi4  0.75 25C2078 1.45
BC171A  0.10 BD140  0.30 BF336  0.34 0cC4s 0.55 25C2091 0.85
| | BC1718  0.10 BDIE P10 BF337  0.29 OC70  0.45 | 25C2008 2.50
BC172  0.10 BD1SS 0.6 BFI38  0.32 oc71 0.55 25C2166 1.98
| - | BC1728 0.10 BD160  1.50 BFI55  0.37 ocsi 0,80 | 25C2314 0.80
BC172C  0.10 BD166 0,55 BF362  0.38 R20088 1,70 25C2371 0.36
BC1738 0.10 8D179  0.72 BF33  0.38 R2010B  1.70 18D234  0.50
I I 80182 0.70 BF37t  0.20 R2322  0.58 3N211 1.98
B8D201  0.83 BF394 0.19 R2323 0.86 3SK45  0.70
| | BFiz2 032 | R2ssg 248 | 35KeB  0.58
0.40 IN4004  0.05
| To (name of newsagent) | 014 | iNd0s 0.08 CRT TUBES
0. r = :
I I Byzmmojg m:% g:& A selection availabie. Prices
........................................................................................................................... BY23  0.90 IN4148  0.02 | onrequest.
- " BY298-400 0.22 IN4448  0.10
| Please order a copy of Radio & Electronics World for me every | o INedos 042 | 8P £13.80 DI0-210GH £45
month - INS402 014 | G732 g42 DH91  £59
I 0.13 IN5403  0.12
0.15 INsdoa ©0.12. | OP76 £38 DP7-11 £3s
NAME I 0.30 IN5405  0.13 SE4DP7  £48 95447 £138
............................................................................................................... olos 9180 INodos 013, M17-151GVR £220
AD D RE S S . . e e e 0.08 - IN5407  0.16
I I g-gg . IN5408  0.18 SPARES
........................................................................................................................... g B 1TT44 0.04" I \’
| I g-:"’ g-g: 177923 g.:g N =
........................................................................................................................... H X ITT2002 O, We now have available from
I Bviei 043 0.06 stock a range of popular TV
: B . BY176 1.20 o. Sparesincluding: Line output
| Newstrade distributors: Seymour, 334 Brixton Road, London SW9 | esol [otes 9:19 14|.§ﬂszmss transformers. Tuners — Tri-
7AG. Tel: 01-733 4444 Buz| [oiss 0:04 ."if:l;‘ plers etc. Price List Available.
L____________________ 0.04 on request

96 please mention RADIO & ELECTRONICS WORLD when replying to any advertisement MAY 1984



3 LINES M

PHONE
0474 813225

P. M. COMPONENTS LTD

DEPT REW SELECTRON HOUSE, WROTHAM ROAD
EOPHAM GREEN, MEOPHAM, KENT DA13 0QY

TELEX
966371
PM COMP

HAA91  1.00 0.40 | QV06-2029,50 2.50 2.95 | gp2s
A SELECTION FROM OUR HABCS0 0.90 180 | QvQs-100 350 180 | &g
HBC 0.7 1.80 . 0.85 X d
STOCK OF BRANDED VALVES HBCOT  0.80 040 | QY3125 49.50 2.50 450 i
HF93 0.75 1.35 QY4-250 65.00 8.00 3.50 S7 .
A1714  18.50 E1148 1.00 EFQ8 0.90 HF94 1.50 0.80 QY4-400 71.95 .00 1.00 BSA7GT 1.00
A1998  11.80 | E1524 6.95 EF183  0.65 | HK90 1.06 1.25 R10 4.00 3.50 1.50 6SC7 1.50
A2087 11.80 | EAS0 1.00 EF184  0.88 | HLXK 3.50 1.00 R16 12.00 uvss 0.70 1.00 6SG7 1.20
A2134 1495 EAT76 1.95 EF730 1.80 HL230D 4.00 1.25 R17 1.50 V235A/1K K 0.72 6SH7 1.20
A2293  6.50 | EAT9 1.95 EF731 3.50 | HL4 3.50 1.50 R18 2.50 250.00 . 1.60 6SJ7GT  1.20
A2521 21,00 | EAA9r  0.80 EF732 350 | HL41DD 3.50 0.85 R19 2.50 V240C/2K d 3.00 6SK7 0.80
A2539 37.80 | EABCBO 0.70 EBB80O .00 | HL420D 3.50 2.50 R20 1.20 2 1 1.95 6SK7GT  1.20
A2900 11.50 | EACI1 2.50 EF805S 13.50 HL90 0.70 0.78 R1t69  85.00 V241C/1K X 1.50 6SL7GT 0.85
A3042  24.00 | EAF42  1.20 EFB06S 14.50 L92 1.50 0.80 RG1-125 4.98 1 .95 1.20 6SN7GT  0.65
A3283  24.00 | EAF801  3.50 EF812 0.6 H133'0D 3.50 0.85 RG1-240A V24BA/2K . 4.00 65Q7 0.80
AC/HL/DD EB34 1.50 EFL200 1.50 HR2 4.00 1.60 14.50 315.00 B 1.98 6SS7 1.98
4.00 | Eg41 3.95 EH90 0.72 | Hv% 1.00 | PCL800 0.80 RG3-250A 3.50 V339 3.50 | 3ALS 098 | 68M8  0.58 6UAGT 1,75
AC/TH!I 4.00 | EBgr 0.52 EK90 0.72 HVR2 3,00 | PCLEOS 0.90 RG3-1250A VLS631 10.95 | 3AT2 3.35 6BN4 1.68 6U5G 1.50
ACT22 59.75 | EBC33  2.50 EL32 0.95 | K331A 9500 | PD5C0  3.50 S2.50 | vP4B  4.50 | 3AW2  3.35 | 68Ng 1.65 | 6U8 0.5
AC/VP2 4.00 | EBC41 1.95 EL33 4.00 K3118  86.00 PD510  3.85 RK2K25 82.50 VP133 2,00 | 3B2 3.00 6BN7 4.50 6UBA 1.50
AC/S2PEN EBC8!1  1.50 EL34 2.25 KR6/3  45.00 PEN4DD 2.00 RG4-1000 VR75/30 3.00 | 3B7 4.50 6BN8 2.75 6V6GT  0.85
8.50 | EBCY0 0.90 EL34 Philips KT8C 7.00 PEN25  2.00 0.00 VR101  2.00 | 3B26  24.00 68Qs .75 6X2N 1.00
AH221  39.00 | EBC91  0.90 3.50 KT33C  3.50 PEN40DD 2.50 RK-20A 12.00 VR105/30 1.80 | 3828  12.00 6BQ7A  0.72 6X4 0.96
AH238  39.00 | EB9I 0.60 EL36 1.50 KT36 2.00 | PEN45  3.00 RL16 1.50 VR150/30 1.15 | 3C4 1.00 6BL7GTA 3.95 6X5GT 0.5
AL60 6.00 | EBF33  2.50 EL37 9.00 KT44 4.00 PEN45DD 3.00 RPL1E  12.00 VT52 2.0 | 3C45 2400 6B8LE 0.65 6X5GTY  1.00
ANt 14.00 | EBF80  0.68 EL38 8.00 KT4s 400 | PEN4  2.00 RPY13  2.50 vu29 4.50 | 3CN3A 2.50 6BR5 0.70 6XBA 2.25
ARP12  ©0.70 | EBF83 0.65 EL41 3.80 KT61 4.00 PFL200  1.28 RPY43  2.50 VU39 1.50 | 3CS6 0.95 6BR7 4.95 TA7 2,00
ARP34  1.25 | EBFs5  0.95 EL42 2.00 | KT63 2,00 | PL21 2.50 RPY82 2,50 | W77 $.00 | 3CY5 1.50 | 6BR8  2.15 7AD7 1.78
ARP35 2,00 | EBFBY  ©.70 EL81 8.95 | K766 OSRAM PL36 0.95 RR3-250 37.00 W729 1.00 | 3CXx3 2.80 | 6BR3A 2.8 787 2.50
BL63 2.00 | EBF93  0.95 ELg2 0.58 10.50 | PL38 1.50 RR3-1250 w739 1.80 | 306 4.50 | 6B8S7 s.50 7C5 3.00
85450 67.00 | EBLY 2.50 EL84 0.75 KT66USA 7.18 | PL81 0.72 65.00 X24 1.00 | 3021A 29.80 | 6BSs 2.50 7C6 2.50
BS810 55.00 | EB(21  2.00 EL85 4.50 KT66 GEC PLBIA  0.72 RS613  45.00 X66L 495 | 302 19.50 6BwW4 1.50 w7 3.50
BS814 55.00 | EC52  0.75 EL86 0.85 1495 | PLE2  0.60 | RS685 54.95 X76M 195 | awicT 2.50 | cone 335 | 707 2.00
CIK 16.00 | EC70 1.7 EL90 1.50 | K177 Gold | PL83 0.52 RS688  52.15 XC24 1.80 | 185518 118.00 GSW 1.50 7 4.15
C3JA  16.00 | ECg0 9.50 EL9Y 6.00 | Lion 9.50 | PLg4 0.78 S6F17  6.95 XC25  0.80 | spQ7a 1.75 | °EW8  4.00 74 198
C1112G 70.00 | EC8! 7.95 EL95 0.70 | KI81 7.00 | PL38 1.00 S6F33  29.95 XFW47  1.80 | 4454 s@.00 | °8X6 0.48 888 2.50
Ct108  54.95 | ECss 1.00 EL153  12.15 | KT8BUSA 9.00 | PL95 1.75 S11E12 38.00 XFW50  1.50 | 42504 es.00 | 0BX7GT 3.80 8EQ7 1.95
C1134 3200 | ECs8 1.00 ELIB3E  3.80 | KT88 Gold | PL302  1.00 S30/2K  12.00 XG2-6400 4C27  2s.00 | B2 2.50 85A8 1.50
C1148A115.00 | ECgo 1.10 EL183P 3.30 | Lion  15.98 | PL345 12,50 $104/1K 10,00 35.00 | 4C23 2500 | °BZ7 2.95 1002 1.28
Ci149/1 EC91 5.50 EL360  7.95 | KTwe1 2.50 | PLs00  0.95 $109/1K 15.00 XG5-500 22.50 | 4CX2508(TT 6C4 1.10 10F 1 0.7
0.00 | EC92 1.25 EL500  1.40 KTW62  2.50 | PLS00  1.10 $130 5.95 XL1-5V .50 3r.80 | 6C5 188 10GK6  1.95
C1150/1 EC93 1.50 EL504 1.40 KTW63  2.00 | PL504  1.18 S130/P  5.95 XL628FT  7.50 6C6 2.50 10P14 2,50
5.00 | ECas 7.00 EL509  5.25 KT263 2.80 | PL508  1.96 SC1/800  5.00 XNP12  2.80 | 4CX250B 6C8G 1.50 10P18  0.70
C1534  32.00 | EC97 1.10 EL519  6.95 L63 1.50 | PL509  4.85 SC1/1200 5.00 XP1002 29.00 | EIMAC 58.00 | 6C11 2.50 10LD11 1,00
CCA 2.80 | EC8010 12.00 EL802  3.68 L102/2K  6.95 | PL519  4.85 SC1/2000 9.00 XR1-1600A 4CX250B  sur- 6C15 2.50 LDtz 0.68
ccaL 0.90 | eccaz 3.50 EL821 8.50 L1202K 12.00 | PLB02  8.95 SD6000M 4 plus  ex-gov- | 6C18 2.50 1E2  18.50
oL 2.00 | ECC33 3.50 EL822 1295 LS9B 6.95 | PLB02T 3.50 45.00 XR1-3200A ernment 12.50 | 6CA4 0.60 11E3  55.00
CVNos Prices [ ECC35  3.50 EM1 9.00 M502A 60.00 | PLB20  2.95 SP2 1.50 4CX2508 6CA7 4.50 12AG8  1.50
on request ECC81  1.18 EM4 9.00 M537A 80,00 | PL5557 29.50 SP41 5.00 XR1-6400A tested ex- | 6CB6 1.98 12AL5  1.00
D63 1.20 | ECCs2 0.55 EMB0 070 | M543 155.00 | Pv32 0.60 SP42 3.00 .50 | equipment 6CD6GA 4.50 12AT6  0.68
DAF91  0.48 | ECCs2 Philips EMS81 0.70 M8079  6.00 | PY33 0.50 $8501  35.00 Y63 1.50 8.00 | 6CF6 1.50 12477 1.15
DAFS1 Q.70 | Mullard 1.3% EM84 1.85 M8os2  7.50 | PYs1 0.70 ST11 1.50 Y65 6.95 | 4CX350A71.50 | 6CH6  10.35 12AT7WA 2.30
0C70 1.75 | ECCs2 EMB85 3.95 M8083  3.25 PY82 0.70 STV280/40 Y602 12.00 4D26  75.00 6CL6 3.50 12AU6  1.80
DC90 1.20 | Philips  1.10 EM87 2.50 M8091  7.50 | pvas 0.70 11. YD1100 75.00 | 4GS7 2,25 | 6CL8A  2.00 12AU7 0,55
DCX4-1000 ECCEI  0.85 ENI0 8.00 M809%6  3.00 | Pyss 0.66 STv280/80 YJ1060 265.00 | 4GV7 2,28 | SCMs 1.60 12AV6  0.80
ECC83 EN32 13,50 | MB098  8.50 | PYS00A 1.95 19.95 YL1020 29.00 | 4JC6A  2.98 | 6CS6 0.7% 12AX4GT 1.00
DCX4-5000 Philips  1.95 EN91 1.10 M8099  5.00 | PYsoo  0.79 Su42 4.95 YL1070 115.00 | 4J52 78.00 | 6CW4 7.28 12AX7  0.85
5.00 | ECC84 0.50 EN9G2 4.50 Mg100  5.50 | PYsot  0.79 TB2.5/3000 YL1071 109.00 | 4X150A 25.00 | 6CY5 1.00 12AX7WA 2.50
DET6 28.80 | ECCss 0.60 ESu872 25.00 M8136  7.00 | Q13-110BA 60.00 277 1.20 | 5A152M  9.00 | 60C6 2.95 12AY7 395
DETt8 28.80 | ECCss 2.75 EYS1 0.80 M8137  5.50 47.50 TB2-300 45.00 2303C  9.00 | 5A163K $0.00 | 60K6 118 12AZ7A 198
DET24 39.00 | ECC88 0.85 EV81 1.50 M816! .50 | QB3-300 30.50 TD1-100A 2359 9.00 | 5A170k 8.25 | 6DQs 338 12B4A  3.50
DET25 22.00 | ECC91  2.00 EYB3 1.50 M8162 5.8 | QEO3-10 3.50 75055  15.00 | 5A-206K 10.00 | 6DQ6B  2.80 12BA6  1.50
DF91 0.70 | ECC180 ©.72 EYB4 5.95 Msi63  5.50 | QE0s-200 TDO3-10D 2520M  4.00 | 5A-180M 9.00 | 6EA8 2.0 12BE6  1.08
DF92 0.80 | ECC189 0.78 EY86/87 0.50 | M81S0  4.50 £148.00 2521M  8.00 | 4AMS 4.15 | 6EB8 1.75 12BH7A  2.50
DFg6 0.65 | ECC8301S 3.50 Eves 0.55 M8195  8.30 | QF40  65.00 TD03-10E Z700U  3.00 | 5AMB 2.18 | SEUS 1.75 128l 1.78
DF97 1.00 | ECC803S 3.50 EY91 580 | M819%6 8.80 | QP25 1.00 749 0.60 | 5ANS 1.20 | 6EWE 150 12BY7A 2,78
OHe63 1.20 | ECC804 0.60 EY500A  1.50 MB204  5.80 | QQEO3-12 TDO03-10F 2759  19.98 | 5AR4 2.00 | SF! 2.00 12CX6  1.20
DH77  0.90 | ECC807 2.50 EV802 070 | M8223  4.50 .00 Z800U  3.00 | S5AU4 1.80 | 6F6G 2.00 1261 17.95
DH79 0.86 | E£CC200012.00 EZ35 0.75 M8224 2,00 | QQEO3-20 D312 4.00 Z803U  18.95 | 5B.110M 10.00 | 6F12 1.50 12E14 28.00
DH149  2.00 | ECF80 0.85 EZ40 2.75 Ms225  3.80 P25 1.50 ZA1000 12,50 | 5B-254M 14.80 | 6F13 3.00 12GN7  4.50
DK91 0.90 | ECFs2 0.85 E241 2.15 ME1401 29.80 | QQEOs-40 TSP4 7.00 ZA1001  1.80 | 5B-255M 14.50 | 6F14 1.00 12HG7A  4.80
DKg2 1.20 | ECF86 1.70 EZ80 0.80 ME1402 29.50 ™ 1.50 2A1002  1.80 | 5B255M 19.80 { 6F17 2.75 12JGT  0.70
DK9s 250 | ECF200 1.85 EZ81 0.60 ME1501 14.00 | QQvO2-6 TT15  34.95 ZC1040 8.00 | 5B/256M 9.00 | 6F21 2.50 12K5 1.00
DL35 1.00 | ECF202 1.85 EZ90 1.38 MH4 3.50 TY2-1254A ZM100t 8,00 | 5B8-257M 9.00 | 6F22 0.70 12K7GT  0.80
DL63 1.00 | ECF801 0.85 F6064 2.95 MHLDE 4.00 | QQVO03-10 60. ZM1005 8.00 | 5B-258M 14.50 | 6F23 0.60 12K8 1.10
DL70 2.50 | ECF804 6.00 FW4/800 2.95 ML4 4.50 TY4-400 70.00 ZM1020 8.95 | 5C22  40.00 | 6F24 1.25 12Q7GT_ 0.50
oL73 2.50 | ECF805 2.50 G1/371K 30.00 | MSsB  5.50 | QQVO3-20 TY7-6000A 2M1021 8.00 | 5R4GB .80 | 6F25 1.28 128A7GT 1.00
OL91 1.50 | ECF806 10.25 G55/1K  9.00 | MU14 1.50 18. 3es ZM1023  7.93 | SR4GY 2,80 | 6F28 1.28 128G7  4.7%
OLg2 150 | ECH3I  2.80 G1802M 9,00 | N37 12.80 | QaQvos-208 TY8-600W ZM1041 14.00 | 5T4 5.95 | 6F32 1.28 128H7  1.00
OL93 110 | ECH4  3.00 G240/20 9.00 | N78 9.85 32.00 X ZM1050 14.00 | 5U4G 1.95 | 6F33  17.00 128K7  1.00
OL94 2.50 | ECH35 2.15 G400/1K 14.00 N78 14.95 | QQVO6-40A TYS2/250 ZM1082  9.00 5U4GB  2.80 | 6FGS 1.95 128J7  0.60
DLI6 250 | ECH42 1.00 GC108 17.50 | OA2 0.85 19.50 375.00 ZM1084 10.00 | 5v4G 1.25 | 6GHBA  0.80 12SN7GT 1.85
DLS10 13.50 | ECHg1 0.85 GC10D 17.50 | OA2WA 1.50 | QQVO7-50 U18-20  2.78 ZM1177 9,00 | 5Y3GT  1.98 | 6GKS 1.50 125Q7GT 1.50
DLS16  10.00 ECH83  0.78 GC10/4B 17.50 OA3 2,50 63.50 u1g 11.95 ZM1202 55.00 524GT  0.85 | 6GK6 2.00 1303 3.20
DM70 1.95 | ECHsd 0.69 GC10/4E 17.50 | OB2 0.8 | QQz03-20 U24 2.00 ZM1263 4.00 | 6/30L2  0.70 | BGV7 2.50 1307 3.20
OM160  2.75 | ECH2000 1.50 GC12/4B17.50 | OB2WA 1.25 2.50 u2s 0.90 ZM1612 3.00 | 6A/203K 9,00 | 6GW6 250 | 13DR7  2.95
DY51 1.50 | ECL80 0.80 GDssw 8.00 | OC2 2.50 | QQ206-40A u26 0.90 1AC6 1.20 | 6A8G 1.50 | BH3N 1.10 1361 115.00
DY86/87 0.6 | ECLs2 0.85 GDT120M 5.00 | OC3 1.50 48.25 u37 9.00 1B3GT  1.95 | 6AB8 0.86 | 6HE 1.38 1487 1.00
DYso2 072 ECL83  2.50 ET0 9.00 [e]5%] 1.70 | QS72/20 1.50 U4 8.95 185 2.50 6ACT 2.00 | 6H6GT  1.20 17EW8  0.95
EBOCC  8.80 | ECLs: 0.74 GNa4 8.00 | OM4 1.00 | QS75/40 3.00 Us0 2.00 1822 10.00 | 6AF4A  2.50 4 110 | 17928 2,78
EBOCF 1100 | ECLs5  0.89 GN10  15.00 | OMS58  3.00 | QS92/1D 6.00 us2 3.00 1824  14.98 | 6AF9 445 | BJAWA 348 1803 1.60
E8OF  13.50 ECLBE  0.80 GR10G  4.00 OM6 1.75 | QS95/10 4.88 U191 0.70 1B35A  29.50 6AGS 1.50 S 1.05 19G3  17.00
ESOL  11.80 | ECL805 0.69 GR10J 4.00 [ ORPA3 250 | QS108/45 4.00 U192 1.00 1C1 1.20 | 6AG7 1.95 | 6J5GT  1.50 19H4 2398
EBICC  3.50 | EF37A  2.00 GS10C 16.50 | ORPS0  3.95 | QS150/15 8.95 U193 0.65 1C5GT  1.00 | BAH6 1.50 6 065 | 1945  33.50
EBIL  12.00 | EF3g 1.10 GS10H  12.00 | P61 2.50 | QS150/30 1.18 U251 1.00 105 1.00 | 6AJ4 2.00 | 6JB6A  3.98 19Q6 9.00
EB2CC  3.50 | EF41 3.50 GS120  12.00 | P4t 2.50 | QS150/45 7.00 uso? 0.78 1FD1 0.90 | 6AJ7 2.00 | S8JE6C  4.95 | 042 1050
E83CC  3.50 | EFa2 3.50 GTIC  14.00 | PABCB0 0.80 | QS1200 3.95 UABC80 0.65 1G3GT  1.00 | BAKS 1.00 | 6JS6C  4.93 3001 0.70
E83F 8.50 | EFs0 2.50 GTICS/S PC86 0.75 | QS1202 s UAF42  1.00 1L4 0.60 | 6AKS 2,00 | 87 4.15 2004 1.75
E86C 9.50 | EFss5 4.95 13.00 | PC88 0.75 | QS1203 4.15 UBFB0  0.60 1Le 1.50 | 6ALs 0.80 | 6KIG 0.70 | 20LF6  3.50
EB8C 7.95 | EFmt 1.50 GTE175M 8.00 | PC92 3.50 | QS1205 3.95 UBC41  1.75 1LAB 1.00 | 6AM4 3.25 | 6Key 3.95 | 20L1 0.95
EB8CC  3.50 | EF72 1.20 GTRIS0W 1.00 | PC97 110 | QS1206 3.95 UBC81  1.50 IN5GT  2.80 | BAMS 8.00 | 6KD6 5.80 | 20P4 0.55
E90CC  8.50 EF73 1.00 GU20  35.00 PCBO0  1.10 | QS1206 1.08 UBF89  0.60 182 0.58 6AME 1.80 | 6t1 2.50 20P3 0.60
E90F 7.95 | EF80 0.55 GU20 70.00 | PC900  1.25 | QS1207 0.90 UBL2T 1,78 174 0.76 | 6AN5 3.95 | 6LI9 3.95 20P4 1.05
E9IH 4.50 | Eray 3.50 GXU1  13.50 | PCC84 0.40 | QS1208 0.90 uc92 1.20 1U5 1.00 | 6ANSA 2.95 | 6L6GC 2.95 | 20P5 1.18
E92CC  3.95 | EFgs 0.50 GXU3 24.00 | PCC8 0.54 | QS1209 2.00 ucCsa  0.70 1X28 1.40 | 6AQS 1.50 | BLEGC(GE) 21LU8  2.50
E99F 8.99 EF86 1.25 GXU50SS PCC88 0.70 | QS1210 1.50 uccss  0.60 2021 1.00 6AQ8 0.88 .95 2481 39.50
E130L  19.95 EF86 Speciat 14.50 | PCC89 0.70 | QS1211  1.50 UCF80  1.00 2C39A 23.80 | 6ARS 3.95 | BL6GT  1.18 | 25L6GT 1,75
E180CC  6.50 | quality 2.50 GYs01  1.20 | PCCi89 0.70 | QS1212 3.20 UCH21  1.20 2C39BA 39.30 6ASS 1.80 { 6L7C 0.78 | 25806 1.75
E182CC  9.00 EF89 0.85 GYs02  1.00 | PCC805 0.70 | QS1213 5.00 UCH41  1.20 2C40  37.00 6ASE 1.50 | 6LD20  0.60 | 29C1  19.80
E180F  6.50 EF91 1.50 G230 1,00 | PCC806 0.80 | QS1215 2.10 UCH42  1.35 2C40A 55.00 6AS7G  7.50 | 6LF6 4.50 | 30C17  0.40
E186F  8.50 EF92 2.50 G231 1.00 | PCES2 0.80 | QS1218 5.00 UCH81  0.85 2C42  29.80 | 6ATe 0.75 | 6LQ6 495 | 30C18  1.48
E280F  19.50 EF93 0.95 G232 1.00 | PCF80 0.65 | Quar 9.50 UF8s 1.20 2C51 0.7% 6ATB 1.78 | 6N7 2.50 | 30F5 0.95
E283CC 10.00 | EFgq 0.95 G233 450 | PCFB2 0.80 | QU37 11.50 UF41 1.18 2053 32.00 6AU4 2,00 | 6N7GT  1.80 | 30FL1 1.00
£288CC 13.50 EF95 1.00 G234 215 | PCF84 0.85 | QVO3-12 4.95 UF42 115 2CYs 1.50 6AUG 0.95 | 6PI5 1.50 | 30FL2  1.38
EB10F  18.50 | gFg7 0.90 Gz3r 4.50 | _PCF86  1.20 | QvOs-25 1.78 UF80 0.80 287 1.50 6AVE 0.78 | 6P25 4.00 / 30FLi2  0.95
WIREWOUND BASES ETC., ZENER DIODES E ME
RESISTORS 376 o8 3
PREFERRED VALUES B7G smneg ko 6V2 7V5 BV2 9v\1l 10V 11V 12V 13V 15V
K2-8K8 0.18 g 16V 18V 20V 22V 24V 27V 30V 33V 36V
4 Watt 3n74Ks 016 39V 47V 51V 56V 68V 75V * ENTRANCE ON A227
_6K8 n18
att oo BZY88 0.07 50 YDS SOUTH OF MEOPHAM GREEN
s 0.18 2V7 3V 3V3 3V6 3V9 4V3 4V7 5V1 5V6
SKEZ12K 019 o 6V2 6V8 7V5 6V2 9V1 10V 11V 12V 13V CAR PARKING AVAILABLE
7 watt 15K-22K 0.20 SPInDIL 0.14 15V-1EVIGON. 2aVie IVISOV: Open Monday-Friday 9am-5.30pm
14PinDIL 0.15 * 24 HOUR ANSWERPHONE SERVICE #
1R-10K 020 LPinDING = THERMISTORS BATTERIES ACCESS AND BARCLAYCARD ORDERS WELCOME
8 P - *
11 Watt s« 0.24 16PinDIL 0.17 VA1040  0.23 7V Power Mike MANYOTHERIMEMSTAVAITABIE
0.35 VA1056S 0.23 batteries
0.27 VA1104 070 TR175 £1.40 ea UK ORDERS P&P 50p PLEASE ADD VAT AT 15%
1R-10K 028 BYAPCB 0.15 VATE650 0.46 other prices on
17 Watt s<cax o2 BY o SN VA1097  0.25 request EXPORT ORDERS WELCOME CARRIAGE/POST AT COST
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1.10

1.25
0.45

30FL13
30FL14
30L1
30L15
30L17
30P4MR
30P12
30P18
30P19
30PLY
30PL13
30PL14
33A/158M

19,
44A/158M

19.50

35A5 4.50
35L6GT  2.00
35W4 0.70
3523 1.85
38HE7 4.50
40KD8 5.50
47 8.00
60B5 1.80
50C5 0.95
50CD6G  1.18
60JY6 2.96
52KU 2.00
61SPT 4.50
7581 2.50
75C1 2.95
84 3.00
85A1 ©6.50
85A2 1.50
90AY 10.00
90C1 2.70
90CG 13.50
9tAG 9.00
PAG 12.50
92AV 12.80
95A1 8.50
108C1 1.50
15082 6.95
150C2 1.50
150C 215
155UG  28.00
274A 15.00
18587 1.50
307 5.00
328A 15.00
388A 17.80
425A5 8.00
431U 2.00
5728 35.00
705A 8.00
708A 8.00
715A 8.00
715C 45.00
725A  275.00
803 14.95
805 39.00
807 1.80
810 55.00
811A 12.95
813 18.50
813USA 59.50
833A 115.00

66A 3.50
872A 19.00
873 60.00
884 5.50
930 8.95
954 1.00
955 1.00
958A 1.00
1299A 0.60
1819 2.50
1625 3.00
1626 3.00
2050W 9.50
2050 7.00
3545 4.00
4313C 4.00
43280 9.00
5642 9.50
5651 2.50
5654 1.95
5663 1.95
5670 3.25
5672 4.50
5675 23.80
5687 4.50
5692 3.50
5696 3.50
5704 3.50
5718 8.50
5725 2.80
5726 2.50
5727 2.50
5749 2.50
5750 2.00
5751 3.50
5763 4.95
5814A 3.28
5840 3.50
5842 11.00
5879 3.90
5894 39.50
5899 4.50
5963 2.00
5965 2.25
5993 8.00
6005 1.95
6012 10.00
6021 3.95
6057 2.50
6059 3.7%
6060 2.25
8062 4.50
6063 2.00
6094 3.28
6067 195
6072 4.20
8080 4.75
8080WA  8.50
6096 2,85
6132 10.00
6136 2.50
61468 7.50
6157 2.50
6201 8.95
6211 2.50
6267 1.50
6350 2.00
7025 2.50
7247 2.00
7360 9.50
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Presented by Andy Emmerson, GB8PTH

Repeaters are go! The licences have at
last been issued and as | write these
words the ATV calling channel is buzzing
with people working the new Leicester
TV repeater. The time is probably right to
have a look at what these ATV repeaters
are, what they mean for ATVers and how
you will be able to use them.

The most obvious factor is that the TV
repeaters are up at 24cm as there is

channels in our narrow little 70cm band.
Accordingly we are speaking of frequen-
cies between 1240 and 1325MHz, but you
should not let this put you off. Although
24cm seems alien territory to many
amateurs, the techniques used are no
different to those employed at 70cm.
Obviously youhave to take abitof carein
connecting the whole thing up and
power generation is a little harder, but
with repeaters high power is not an
essential.

AM versus FM

Commercial equipment is not so
widespread for 24cm - this might even
encourage a bit of good old-fashioned
homebrew construction - but it can be
obtained, from Fortop and Wood &

Douglas for instance.
There are in fact two separate trans-
mission systems used at 24cm,
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conventional AM (which we use on 70cm)
and FM (as used for satellite TV and
inside home video recorders).

Transmitters and receivers for the AM
system are easier to construct, but the
problems start when you try to amplify
the transmitted signal. The power ampli-
fiermust be a linear device and getting a
decent amount of /inear amplification at
24cm is going to be expensive both in
outlay and time spent on getting it just
right. It can be done, of course.

With FM, on the other hand, linearity is
noton the list of essentials, so we can go
for QRO class C amplifiers which are
much simpler to get going.

Receivers, on the other hand, are a bit
more complex; a simple downconverter
is not the best answer. It will work,
because a conventional TV will stope

‘The new
ATV
repeaters,
what they
mean and
how you will
be able to
use them’

detect an FM signal, but a true FM
receiver is better. With modern inte-
grated circuits an FM receiver is no
longer the problem it used to be, and kits
have been designed to take the drudgery
out of tweaking the FM demodulator.

Having said that, you may have
gatheredthat | favour the FM system, and
youwouldthenberight. In France,where
24cm ATV is widespread, they have been
FM from the beginning and in Germany,
too, they are starting on FM after sevral
years of AM. With the forthcoming direct
to home satellite transmissions being
FM as well, we amateurs might as well
move with the times and go the FM way.
Three out of the five British ATV
repeaters are FM, by the way.

These three FM-only repeaters are
situated near Luton (GB3TV), Worthing
(GB3VR) and Stoke (GB3UD). The other
two, Leicester (GB3GV) and Bath

(GB3UT) accept either AM or FM on the
input and relay it as AM. Experience will
tell which is the more successful
technique; my personal suspicion is that
Leicester at least will change to FM after
awhile (most of its users have FM gear as
welll)

Repeater facilities

What will the repeaters do? At the
simplest level they will relay anincoming
video signal over a wider area. Special
circuitry will ensure that they react only
to video signals. There are already
several successful video ‘'nets’ on 70cm
but these are often hampered by the
directional aerials used, and not every-
one can see what’s going on at once.
With a repeater and its omnidirectional
aerial this is a problem no more, so a
station will be able to bore much larger

F Sesarenge

numbers of viewers with holiday slides
(or whatever ATVers show - there’ll be
no chance of neighbours or Buzbies
eavesdropping at 24cm)!

Another advantage of arepeateristhat
you can see your own signals coming
back,soyou candoon-airtests to getthe
best out of your equipment. In beacon
mode the repeater will put out colour
bars or some similar test signal so if you
are one of those people like me who
finishes a piece of equipment at 3am and
wants to test it straightaway, you can call
up the repeater. No-one else would
come back to you at that time of day.

| think repeaters on 24cm will make a
lot of difference to the popularity of ATV.
Repeaters seem to attract a iot of users
on two metres and 70cm, and the same
will doubtless apply to the ATV ‘boxes’.
They will also take over the long-winded
but enjoyablelocal natter/gawp sessions
off 70cm, which will probably please the
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other users of that band.

With the wide frequency separation
possible at 23 and 24cm, | suspect that
some public-spirited stations will go in
for in-band relay operation and extend
the working distance possible. It may be
possible to equal or improve upon the
Fenland to London ATV relays practised
on 70cm some fifteen to twenty years ago
when the 70cm band was wider than it is
now. All in all | think 24cm and repeaters
hold out great promise for us ATVers.

Station planning

Now is therefore the time to start
planning your station if you are in the
coverage area of one of these repeaters.
There have been a number of con-
structional articles in CQ-TV over the
past two years.

A SAE to Wood & Douglas and Fortop
will inform you of the products they have
and you can get suitable aerials from
Jaybeam and Tonna. Low-loss connec-
tors and cables are essential for 24cm: N-
type plugs and Pope H-100 coaxial feeder
are ideal. If you need further inspiration
the next item is for you.

An event for ATVers

And now a plug for ‘the’ amateur
television event of 1984, the BATC
amateur TV convention. To be held on
Sunday May 13th, it will be a superb day-
out for anyone interested in ATV. Live
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demonstrations will show satellite and
microwave TV, and there will be at least
one outside broadcast scanner van plus
equipment to look over.

A lecture programme and video show
will keep you occupied after you have
spentall your money onthe trade stands.
BATC club supplies will also be avail-
able, so if you wantacheap vidicon, atest
cardoraPCBfoaclubprojecttheywil all
be there.

Bring and buy

There will be the usual selection of
trade stands - people like Fortop and
Wood & Douglas —and a members’ bring
and buy area, so you can selt off all your
old rubbish and come away with some-
one else's instead.

Admission is free, as always, and you
don’t have to be a BATC member. This
year the venue has changed, and there
promises to be a lot more room than in
years past. The new location is closer to
London and only 300 yards off the
motorway, so access for mobile people
should be easy. Arrangements will also
be made for people coming by train (see
the next issue of CQ-TV, the BATCs
magazine).

The venue

Place to come to is the Post House
Hotel, Crick near Rugby. This is about 60
or 70 miles north of London on the M1
motorway; turn off at junction 18 and
head off east towards Northampton. The
Post House is on the left, literally 300
yards from the motorway exit.

Together with the rest of the BATC
team | shall be there and look forward to
seeing lots of you. The hotel is set in
pleasant countryside, with large gar-
dens, so the whole family should find
something to occupy themselves with,

Pictures show more of the 70cm
ATV DX worked in recent months.
The photos, taken by G6LTZ, are
from Guernsey, West Germany and
Holland.

——CORRECTIONS —
——AND MODS——

Whilst every effort is made to minimise errors in diagrams we will correct these as they come to our knowledge and we also
appreciate the co-operation of our readers in notifying these.
We occasionally receive suggested modifications from readers who have constructed projects from Radio & Electronics
World and we will publish those that would interest other readers.
For example, it may be possible to extend the use of a particular item by minor circuit changes or re-arrangement only. If this
can be done for minimal cost and the idea has been proved in practice, others may benefit from the information.
Write to Corrections and Mods, Radio & Electronics World, Sovereign House, Brentwood, Essex, CM14 4SE.

RGB Interface for Ferguson TX90
(Jan ’84 issue)

Weregret that TR9 (BC108) is shown
incorrectly connected in the circuit
diagram. The collector and emitter
connections should be transposed.

Note that PCB’s for this project are
available from the author. These cost
£5 each (including P&P) or the
complete kit can be supplied for £25
(including P&P). Cheques for these
items should be payable to ASWarne;
addressed to 113 Queens Road, Vicars
Cross, Chester CH3 5HF.

Cymar @ Meter (Jan’84) The PCB
in Figure 3is incorrectly shown for the
BF254 configurations. The pin-outs
for TR2 and TR4 are shown here, as is
the correct PCB foil pattern.
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