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DISCOVER
‘The World of Radio & Electronics’

The third issue of Ambit’s new style concise ‘price-on-the-page’ component catalogue is available now.
We have listened carefully to the comments and suggestions arising from the first two issues, and are
pleased to say that we have now managed to incorporate many of the aspects of stock and service policy
that have been requested.

New ranges include:

‘Fair-Rite’ ferrite cores: toroids, baluns, tube cores, multihole ferrite beads etc., for HF/VHF RF
designs. The Z8-TBDS and support systems. A new range of battery chargers, more instruments, more
tools, more books, more components.

Prices have changed — in both directions, although mainly reduced. A further 3 £1 discount vouchers
are included, making the initial investment of 70p immediately returnable with interest.

Thanks to a substantial expansion of the staff, orders are being despatched within 24 hours of receipt —
and a new guaranteed 'Blue Chip’ service is available if you’re in a panic at 4.30pm on a Friday.

It all adds up to more of what you want, and less of what you don’t want.

direct from:

Ambit International, 200 North Service Road, Brentwood, Essex CM14 4SG

274 for further details
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IC-720A _
Possibly the best choice
inHF £883.inc.

-

ga 142120

The main problem that the amateur of today has to deal with 1s
deciding just which ng out of the many excellent products available he is
going to choose Technology is advancing at such a rapid rate and
getting so sophisticated that many cannot hope 10 keep up
Some go too far!

Perhaps one way of dealing with the problem is to look at just what
each model offers in its basic form without having to lay out even more
hard earned cash on “extras” The IC-720A scores very highly when
looked atin this ight How many of its competitors have two VFOs as
standard or a memory which can be recalled. even when on a different
band to the one in use. and result in instant retuning AND
BANDCHANGING of the transceiver? How many include a really
excellent general coverage receiver covering all the way from 100kHz to
30MHz (with provision to transmit there also if you have the correct
hcence)? How many need no tuning or loading whatsoever and take
great care of your PA should you have a rotten antenna. by cutting the
power back to the safe level? How many have an automatic RIT which
cancels itself when the main tuming dial is moved? How many wiil run
full power out for long periods without getting hot enough 1o bo! an egg?
How many have band data output to automatically change %ands on a
solid state inear AND an automatic antenna tuner unit wnen you are
able to add these to your station?

Well you will have to do quite a bit of hunting through the pages of
this magazine to ind anything to approach the IC-720A It may be just a
httle more expensive than some of the others - but when you remember
Just how good it 1s. and of course the excellent reputation for keeping
their secondhand value you will see why your choice will have to be
an IC-720A!

IC-PS15 Mains PSU £99

ICOM

TRIED, TESTED AND TRUSTED

IC-2E £159.inc.
IC-4E £199.inc.

The World's most

Nearly everybody has an IC2E - the most popular amateur
transceiver in the world - now there 1s the 70 cm version which 1s every
bit as good and takes the same accessories. Check the features

Fully synthesized - Covering 144 - 145 995 in 400 5KHz steps
(430-439.999 4E)

Power output - 1 5W with the 9v. rechargeable battery pack as
supplied - but lower or higher output available with the optional 6v or
12v packs Rapid shde-on changing facility

BNC antenna output socket - 50 ohms for conpecting to another
antenna or use the Rubber Duck supplied (flexible "2 A whip - 4E)
Send/attery indicator - Lights during transmit but when battery
power falls below 6v it does not light. indicating the need for a recharge
Frequency selection - by thumbwheel switches. indicating the
frequency. 5KHz switch - adds 5KHz to the indicated frequency
Duplex simplex Switch - gives simplex or plus 600KHz or minus
600KHz transmit (1-6MHz and listen input on 4E)

Hi-Low switch - reduces power output from 1 5W to 150mW
reducing battery drain

External microphone jack - if you do not wish to use the built-in
electret condenser mic an optional microphone speaker with PTT
control can be used Usefu! for pocket operation

External speaker jack - for speaker or earphone This little beauty
s supplied ready to go complete with nicad battery pack. charger
rubber duck

A tuit range of accessories instock. € p

M| MW MO D% (3 ) 00 BC2% Manscnarger as supphed 425
aes 11 yort paNery pace 0 00 C 12 vOIt agapter pack 840
BP4 Empty banery casetor 6 « AA cells 580 HM3  Speawer mcropnone 1200
B8Pl Stangardbatler g pack 1770 cPi Mobie charging lead 320

B8P2  6votipacs
BC30 Basecnarger tor above

The ICAE is going to
revolutionise 70 CM!

Free carriage on direct sales — call us.

Remember we also stock Yaesu, Jaybeam, Datong, Welz,

G-Whip, Western, TAL, Bearcat, RSGB Publications.

Please note: Access Barclaycard owners - goods must be
sent to address registered with credit card company

=

155 for further details
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1C-290€ £366/1C-490E £445 inc.

290E-144-146 MHz/490E-430-440 M-z

IOW RF ouput on SSB. CW and FM
Standard and non-standard repeater
shifts. 5 memories and priority channel

Memory scan and band scan.
controlled at front panel or microphone
Two VFO's LED S-meter 25KHz and
1KHz on FM-1KHz and 100KHz tuning
steps on SSB.Instant listen input for
repeaters

iC-730 The best for mobile
or

econonty
base station
£586.inc.

ICOM's answer to your HF mobile
problems — the IC-730 This new
80m-10m. 8 band transcewver offers
100W output on SSB. AM and CW
Outstanding recewver performance is
achieved by an up-conversion system
using-a high IF of 39MHz otffering
excellent image and IF interference
rejection. high sensitivity and above all
wide dynamic range. Built in Pass Band
Shift altows you to continuously adjust
the centre frequency of the IF pass band
virtually eirminating close channel
interference Dual VFO's with 10Hz and
1KHz steps allows effortless tuning and
what s more a memory 1s provided for
one channel per band. Further
convenience circuits are provided such
as Noise Blanker. Vox. CW Monitor
APC and SWR Detector to name a few
A built in Speech Processor boosts talk
power on transmit and a switchable RF
Pre-Amp 1s a boon on todays crowded
bands. Full metering WWYV reception
and connections for transverter and
linear control almost completes the
IC-730 s impressive facilities

IC-251 £499.inc.
IC-451 £630.incC. _
Great Base Stations

ICOM produce a perfect trioin the
UHF base station range. ranging from
6 Meters through 2 Meters to 70 cms
Unfortunately you are not able to benefit
from the 6m product in this country. but
you CAN own the IC-251E for your
2 Meter station and the 451E for 70 cms

Both are really well designed and
engineered multi-mode transceivers
capable of being operated from either
the mains or a 12 volt supply Both
contain such exciting features as scan
facilities. automatic selection of the
correct repeater shift for the band
concerned. full normal and reverse
repeater operation. tuning rate selection
according to the mode in use. VOX on
SSB continuous power adjustment
capability on FM and 3 memory
channels Of course they are both fitted
with a crystal controlled tone burst and
have twin VFO's as have most of ICOM s
fully synthesized transcewers

The famous IC-240 has been
improved. given a face It and renamed
the IC-24G Many thousands of 240's
are in use. and its popularty i1s due in
part to simphcity of operation. high
receiver sensitivity and superb audio on
TX and RX The new IC-24G has these
and other features. Full 80 channels
(at 25kHz spacing) are available and
readout 1s by channel number — selected
by easy to operate press bution
thumbwheel switches This readout can
clearly be seen in the brightest of
sunlight. Duplex and reverse duplex s
provided along with a 12 . KHz upshift
should the new channel spacing be nec-
essary

Sﬁgg{‘@, A new Trap Dipole!

Amazingly small, yet very sensitive
Two VFO's. five memories. priority
channel. full duplex and reverse. LED
S-meter. 25KHz or SKHz step tuning
Same multi-scanning functions as the
290 from mic or front panel Allin all
the best 2M FM mobile ICOM have ever
made

Tono RTTYand CW

B

The TONO range of communication
computers take a lot of beating when it
comes 1o trying to read RTTY and CW in
the noise. Others don’t always quite
make !

Check the many facilities offered
before you buy - especially look at the
9000E which also throws in a Word
Processor Previous ads have told you
quite a lot about these products — but
why not call us for further information
and a brochure?

|
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The MT-240X Multi-band trap dipole
antenna (80m - 10m) 1s a superbly
constructed antenna with its own Balun
incorporated in the centre insulator with
an SO239 connector Separate elements
of multi-stranded heavy duly copper wire
are used for 80-40-15 and 20-10 Metres
Really one up on its competitors
£49 50 inc. VAT

ctronics

143 Reculver Road. Herne Bay. Kent. Tel: 02273 63859. Telex 965179

Migiangs - Tony GBAVH 021 329-2305
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Agents (phone frst - all evening weekencs only excepl Scotlang Wales  Tony GW3FKO 0874272 or
Scotlang - Jack GM8 GEC 031 657-2430 (caytime
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08743992

Norh West - Gordon G3LEQ Knutstora .0965 404(
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HARVEY EASTLONDONHAMSTORE DAVE

191 FRANCIS ROAD LEYTON E.10
H. LEXTON LIMITED o 5505 teex sssasos exron 6
RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES
MAIN (UK) SERVICECONTRACTOR TOHITACHISALES (UK)LTD

(171 GASFET MASTHEAD PREAMPS ™\
DRESSLER AMPLIFIERS S
D70 A T.V.
D70c 70cm £500 D200:300 FM 600W PEP £495 Q//Q//;%(LGAASAS gg-gg
D200C 125W FM 190W PEP  £295 D2005 400 + FM kW PEP €600  VV550GAAS e
™ high 240V i ing 4C x 150 or 4 0 or 4C x 350 Ei VV2000GAAS £79.00 .
‘I’u;: ::)T'?ni::::; groundmu:acr:i:s:cgtem,.l TR TIE . Powered by ghe linear or with separate interface.
Fully protected, no thermal damage to PA finals possible. 0.7 - 0.9d8B sngnal to noise
0.2dB insertion loss
. 35K97 GASFET
173 | YAES 176 177 \
( icom HAS ¢1295.00 | MICROWAVE MODULES ROTATORS ETC 18z
HF TRANSCEIVERS FY902 DM o POA | MMA 144V 2m Preamp £34.90 | DIAWA
1C730 200W £586.00 | FT1012 P eed POA | MML 144/25 RF AMP £59.00 | DR7600X £135.00
IC 2L S00W linear £839.00 | FT101Z2DFM of POA | MML 144/40 £77.00 | DR7600R 144.00
IC2XLPS Power Supply £211.00 | FT101ZDAM’ POA | MML 144/100S New with DR7500R £106.00
ICAT100100W autp A.T.U £249.00 | FT707 200W PEP POA Preamp £129.95 | KENPRO
IC ATS00S00W auto A T.U.  £299.00 | FP707 PSU POA | MMT 432/144 KR250 £44.00
FC707 ATU POA 2-70 Transverter £184.00 | KR40O £90.00
FV707 DM VFO POA | MMT 28/144 10m Transverter £98.00 | HAM IV £189.00
ICOM FT707 + FP707 + FC707 MMS 1 Morse Talker £115.00 | CHANNEL MASTER 9502 £50.00
ACCESSORIES SPECIAL PRICE POA MM 4000 RTTY CN620 1.8— 150MHz
SEE IT WORKING AT OUR SHOP Pwr/swr £52.00
BP5 IV Pack Ol JEPZIE0 Shacisenidame]  [OH8 £299.00 inc. keyboard CN2002 2.5kW PEP auto
BP4 Empty case for 6XAA £5.90 | F17670X Full range stocked ATU £190.00
BP3 STO Pack £15.50 | FT9020M Sommerkamp POA
BP2 6V Pack £22.00 | FC902ATU POA 178 | DATONG 183
DC1 12V adaptor £8.40 FV901 DM VFO POA | STANDARD CCLIFGIC ‘?MT" “:é:“ci:‘:rl . :‘ggg
WM Mic spepaker £12.00 | SP901 speaker POA | cpg 58 £79.50 | FL7 frequency sohe sudto fiter £ 6785
CP1 Mobite Charging load £3.20 | YO901P Scope POA | cpg 78 £67.50 | F2muumodesuaiotiter € 270
LC1/2/3 cases £3.50 | FTV901 Transvertor POA | C78 70cm Portable £219.00 | 23512 2010 RE ook brocewor (Yoen) € 7935
BC3Obase charger £39.00 FT208 VHF POA | C582mtr. Portssb/FM £239.00 | D75 manually controlied RF Sp/Processor € 58.35
MML} 10W Booster 49,00 | FT708 UHF POA | CMBBMounting tray £19:05, | AFCH AE sosech clinpeimodle L s
FT 290 Multimode POA | CL8Carry case E?g AD;'lg Indoor active sntenna : :z 32
Batt ~harge L AD3JIT0 outdoor active antenna 5
TRIO/KENWOOD 178 | ALL ACCESSORIES AVAILABLE | goq Nicads A = L
TS930S POA
TS830S HF Transceiver £680.00 | RAFT ANTENNA NOW JAYBEAM IN STOCK RECEIVERS ALL ON SPECIAL
TS130S HF Transcetver £530.00 | CUSHC _ OFFER
TRB400 UHF mobile £320.00 | HF. A320/15/103ele  ARX 2BRing Ranger 6dB  144-10T x YAGI £38.95 R600 Trio/Kenwood o
TRIS00UHF Multimode £440.00 beam 80D £170.00 vertical £32.00 144—-20T x YAGI £55.00 R10070 zno Kenwood ¥ ¥ G
TR7800VHF mobite £268.00 | Av3 201510Trapped CS100Speaker £13.50 147-20T E:gnoo v o865
TR7850HP FM 2m £295.00 vertical £39.95 A144 44 ¢le Yagi £18.25 144 - 146 x YAG) £55.00 | FRG7700 M a E '5§
TR77302mFM £230.00 | 5y 4 A144.77 ele Yagi £23.00 ERTaao ooty b 3
TRI00D £37000 | AYS 10.15.20.40.80 ' 41441111 ele Yagi £29.95 GRNIGE, [RS8, ot o w5
TS530S HF Transceiver £520.00 rapped vertical £84.95 apx 2k Conversion Kit RINGO L
TC2001 inc. M/Adaptor £148.00
TR2500 2mtr Portable £200.00 | 214B 14 ele boomer MkI to Ringo Mkl £14.18 184
SEARCH I £55.00 )
wany Trio/Kenwood accessories avail 05.2d8 £59.95 179
( 1 T
- ICOM oK | ICOM MULTIMODES 1801 1cOM FM MOBILES 181} |cOM 720A GIC 185 )
PORTABLES |
IC2E FM 2m [
£159.00 l
1IC202 SS8
£169.00
1C402 0cm |
£24200 |
e et I IC720A 200W £863.00
. £495.00 PS 15 Power Supply £99.00
All accessores '235} % J 1C24G £165.00 PS 20P/S with speaker £130.00
avelble - l e Bl c0600 | IC2%E £25000 | 1C730 200W £586.00 J
\ 500 oW

ALLACCESSORIES AVAILABLE - PLUGS SKTS CO-AX 2MTR COLINEAR£31.50, 70CM COLINEAR £31.50
BARCLAYCARD
Access PRICES INCLUDE VAT AT THE PRESENT RATE DF 15%

OPEN MON—FRIDAY 9:00-5.30. SATURDAY 10:00--3:00. INSTANT HP FACILITY AVAILABLE
A EASY ACCESS M2—M11-M1 NORTH CIRCULAR ROAD-EASY PARKING V’SA.

circle numbers for further details RADIO & ELECTRONICS WORLD
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Comment

R&EW is enormously flattered by the wry comments and positive reactions of
several magazines that consider themselves the targets of our marketing drives.
Is it our imagination, or do some (certainly not all) of the ‘competitors’ appear
to have made a conscious effort to improve their standards and try to supply
more interesting material?

Finance for Industry

Last month’s ‘News Background’ mentioned that we were conducting some
investigations into the various schemes run by the DOI to encourage the use of
microelectronics in industry. Well, we have only just made ‘contact’ with the
appropriate departments, and are endeavouring to gather information in the
next few weeks.

We are also compiling a broader report on enterprise finance by submitting a
couple of carefully prepared ‘trial’ proposals to a series of financial institutions
to assess their reactions. If you have any recent experience in trying to raise
funds for a high technology project, then we would be pleased to hear from you
(in complete confidence). We have prepared a brief questionnaire that will help
us assess the attitudes of those purporting to offer ‘risk’ capital.

The Unacceptable Face

The subject of the misuse of technology by ‘the military’ has long been a
favourite subject of comment and correspondence in the technical press. No
doubt recent events will bring forth another surge on the subject.

Perhaps the most tasteless sideline on the whole industry has been the
recently reported glee of one of the executives of a French arms manufacturer.
The demonstrable success of his wares will undoubtedly lead to full order
books, but perhaps we might have expected that every one concerned with the
Argentinian affair would refrain from gloating over the supremity of their
electronic technology in this particular area.

Personal Finance

As a consequence of the recent increase in our cover price we have been forced
to increase our Subscription rate as of this issue.

Many people prefer to buy their copy of R&KEW from the local newsagent. A
form on which you can place a regular order for the magazine, making sure that
you receive every copy, appears on page 55.

If you have any difficulty in obtaining R&EW perhaps you could write and
let us know and we’ll do our best to make sure that we get to your part of the
world in future.



NEW PRODUCTS

Quick Check

The Steinel Combi-Check is a
versatile voltage test probe that
does not load the circuit under test
by virtue of its high-resistance. The
device incorporates its own voltage
source and offers the following
facilities:

AC voltage detection of
6/12/24/50/110/220/380/660V
Phase-to-ground testing

DC voltage detection

Polarity testing
Continuity testing
Diode testing
An extremely rugged instrument

that, apart from limited resol-
ution, can perform most of the
tasks undertaken with a multi-
meter. For further details contact
Steinel UK

Unir 9

Small Heath Trading Estate
Armoury Road

Birmingham BIl1 2RS  Circle 1
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A Free Service Circle 2

It is rather strange to find anything
given away for nothing in these
days, but a free service is now
being provided by the National
Wireless Museum in the Isle of
Wight!

A very large collection of old
workshop manuals, service-sheets,

and wiring diagrams — dealing
with tape-recorders as well as
radios and television-sets — has

been donated to the Museum by
the widow of an electronic
engineer.

If any reader is in dire need of
technical information on a very old
set, (such as the one which Great
Aunt Agatha loves because of its
beautiful ‘‘mellow tone’) they
should contact the Museum’s hon
curator:

Douglas Byrne, G3KPO, whose
telephone number is Ryde 62513.

CMOS in Plastic

All the inherent advantages of
MOSPOWER have now been en-
capsulated in eight n-channel and
one p-channel Siliconix
MOSPOWER FETs available in
TO-92 and TO-237 packages. The
new MOS devices designed to
interface between logic circuits and
power peripheral devices, can be
driven direct from CMOS, TTL,
DTL and MOS logic families and
so afford more efficient and
compact system design. Appli-
cations include use as high-speed
line drivers, transformer drivers,
LED digit strobe drivers also relay
and solenoid drivers.

These new TO-92/TO-237 pack-
aged devices feature the same
characteristics and system cost

saving features  as larger
MOSPOWER transistors: high
switching speed (typically 10nS
turn-on and turn-off times),

operation at high frequencies
which permits the use of smaller
inductors and capacitors with
resultant savings in size, weight
and cost. The low threshold
voltage and high input impedance
of MOSPOWER, freedom from
secondary breakdown, the ability
to parallel several devices without
current hogging are all features
that result in simpler, more
compact, efficient and economic
system designs.
John Edwards
Siliconix Limited
Morriston
Swansea SA6 6NE

33
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Circle 3

Switch Modes

Now available from BICC-Vero
Packaging are a range of six
switched-mode power supplies
designed for the internationally
accepted KM6 sub-rack system.
The new range of supplies,
consisting of four single-output
units, one dual-output unit and
one triple-output unit, are plug-in
modules which are fully
compatible with sub-racks to the
DIN 41494 specification.

All the supplies offer high
efficiencies of 60-75%, and all use
a ventilated aluminium plug-in
unit with an integral heatsink,
giving good heat dissipation and
air ventilation. The use of
switched-mode techniques means
that the units are compact and
light, and the extra efficiency
makes them more economical than
linear-regulated  supplies for
ratings of 25W or more.

The five units available and their
voltage and current outputs are:
Monovolt 25W, 5V/5A; Monovolt
50W, SV/10A or 15V/3.2A;
Monovolt 100W, SV/20A; Bivolt
30W, adjustable +/—5-15V, 1A;
and Trivolt 55W, 5V/5A and
+/—S5-15V/1A.

The range of power supplies
includes features such as remote
sensing and overvoltage and
overcurrent protection, and all
units incorporate either an H1 or
H15 type DIN 41612 connector
with leading earth pin.

Details from:

John Bush
BICC-Vero Packaging
Industrial Esiate

Chandlers Ford .
Eastleigh S |
Hants SOS 3ZR

Telephone 0794 5727

In Control

The Motorola TDAI1285 together
with a triac, provides all the
functions necessary for speed

control of universal (AC series)
motors. Although primarily aimed
for domestic appliances, the
TDA1285 is equally useful for
power tool motor control, and a
wide range of other applications.

The device features Hall effect
and inductive sensor capabilities
due to a built-in sensor current
source and an on-chip frequency to
voltage converter.

Other important features are:
— Direct drive from AC line
— Full wave triac drive
— Controlled motor
acceleration
— Repeated trigger pulse, if triac
fails to latch.
The Literature Centre
Motorola Semiconductors
88 Tanners Drive
Blakelands
Milton Keynes

starting
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Speaker's Corner
Celestion has published a
Handbook of Loudspeaker
Designs for professional musicians

and sound engineers who like, for
reasons of individual preference or

economy, to build their own
speaker cabinets.
Typical applications of the

Celestion designs will be in stage
PA systems, clubs and discos.

The handbook contains detailed
design drawings, construction
guides and performance indicators
for more than a dozen professional
cabinet types. Included are several
bass housings, guitar cabinets,
tweeter and mid-range boxes, and
specialised units such as a tweeter
wedge monitor that’s used for
‘foldback’, enabling musicians
behind the main PA stacks to hear
all instruments and vocals clearly.

The 28 pages of the Celestion
handbook also contain specific
advice on cabinet construction
do’s and don’ts; a list of UK
companies that supply cabinet
finishing accessories; the tables of
Thiele-Small  parameters  for
loudspeaker performance,
compiled from papers to the AES;
and planner guides for both closed
and vented boxes which indicate
the suitability of Celestion power
range drive units for variously
sized cabinets.

The Celestion Cabinet Hand-
book is available at £1.00 plus
postage from
David Inman
Celestion International
Ditton Works
Foxhall Road
Ipswich
Suffolk

RADIO & ELECTRONICS WORLD
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SERVICE TRADING CO

7 BRIDGMAN ROAD, CHISWICK, LONDON W4 588 01-995 1560

All mail orders; Callers. Ample Parking Space. Showroom open Mon.—Fri

ACCOUNT CUSTOMERS MIN. ORDER £10.00

9 Little Newport Street,
London WC2H 7JJ

Phone 01-437 0576

Personal Callers only.
Open Saturdays.

FT3 NEON FLASH TUBE

High intensity multi turn high voltage, neon glow
discharge flash tube. Design fo 7 7t ignition timing etc.
51.50195;) 30p (£2.07 inc VAT) 3 for £3 pE&p 50p (£4.03
inc VAT & P) —_——
WHY PAY MORE??

MULTI RANGE METER. Type MF15A ac
dc volts 10:50. 250. 500. 1000. Ma 0-5.0-10
0-1000. Sensitivity 2000V. 24 range.
diameter 133 x 93 x 46mm including tes!
leads. Price £7.00 plus 75p pE&p (£8.91 inc
VAT & P).

METERS (New) — 90mm DIAMETER
AC Amp., Type 62T2. 0-1A. 0-5A. 10A

AC Voit., 0-300V

DC Amop Type 65C5. 0-2A. 5A. 0-10A

DC Volt., 15V 30v

All types £3.60 ea. pGp 75p (£5.00 inc VAT) except 0-50A
0-100A. DC price £5.00 pLp 75p (£6.61 inc VAT
HEAVY DUTY SOLENOID

mf by Magnetic Devices. 240V. AC
intermittent  operation. Approx.
20Ib. pull at 1.25in. Ex-equip.
Tested. Price £5.95 pbp £1.50
(£8.57 inc VAT)RE T.

240V AC SOLENOID
Approx 10Ib pull. 10% rating. Size B0x33x26mm. Price
£1.75 pbp 54p (£2.64 inc VAT & P).

12v DC SOLENOID

Price £1.50 p&p 40p (£2.18 inc VAT) NMS
WESTOOL SERIES D6 Model A3 24v. DC. Price
£1.50 + 50p pEp (£2.30 inc VAT) NMS

WESTOOL SERIES D4. Model A. 24V DC Price
£1.00 + 30p p&p (£1.50 inc VAT) N

AG/GT 24V. DC. 70 ohm Coil Solenond Push or
pull. Adjustable travel to 3/16in. Fitted with
mounting brackets and spark sup ressor Size
IOOx65x S5mm. Price; 3 for £2 85 (min 3 off) +
p&p 50p (£3.85 inc VAT) N

MINIATURE SOLENOID FLUID VALVE
12v. DC. 15 ohm coil normally closed

Stainless steel body with variable flow

adjuster 1/8th inch BST inlet and outlet. Size

58x27x25mm. Weight 130gr. Price £2.60

+ 35p pEp. (£3.39 inc VAT).

240V AC SOLONOID VALVE

Designed for Aif/Gas at 0-7. Water 0-5 psi. Inlet/outlet 3/8
Forged brass body. Manuf. Dewraswitch Asco. Price £5.50
+ pEp (£7.10 inc VAT) NMS

SOLID STATE EHT UNIT

Input 230V ac. Fully isolated output 10mm spark. Appfox
15kV, Built in 10 sec. Timer easity modified for 20 sec. 30
sec to a continuous operation. Designed for boiler Ignition.
Dozens of uses in the field of physics and electronics e.g.
supplying neon or av% on tubes etc. Size L155mm x WB85mm
x H50mm. Weight 530 grammes. Price £5.00 + pEp 75p
(£6.61 inc VAT)

AEG CONTACTOR
Type LS6/L11. Coll 240V 50Rs. Contacts — 3 make: 600V
20 amp. | break: 600V: 20 amp. Price £5.75 p&p 75p
(£7.47 inc VACT). NMS,
ARROW-HART MAINS CONTACTOR
Cat No. 130A30. Coil 250V or 500V. AC contacts 3 make
50 amp up to 600V. AC 20hp at 440V. 3 phase 50 Hz. Price
£7.75 pbp £1.00 (£10.06 inc VAT).
AMF Potter & Brumfield 240V. AC coil 25A 2 c/o contacts.
Price £6.50 + 75p pEp (£8.34 inc VAT).
AMF CONTACTOR
230V AC 2¢/o 25amp contact. Price £5.50 + 75p p&p.
(£7.19 inc VAT)
SMITH BLOWER
Type FFB. 1706. Small. quiet, smooth running. 240V. AC
operation. Output aperture 45x40mm. Overal! size 135x
165mm. Flange mounting. Price £4.75 p&p £1.00 (£6.61
inc VAT). Other types available. SAE for details NMS
MICRO SWITCHES
Sub Min Honeywell Level m/s type 3115m
906ft. 10 for £3.50 post paid (£4.03 inc VAT).
These V3 types.
Button type (Pye) 10 for £3.00 (£3.45 inc
VAT). Short Leveltype I6amp rating(Crouzet)
10 for £4.00 (£4.60 inc V.
Long Lever 10 amp C.O. IO for £4.50 (£5.18
‘nc VAT). Rolier Type (Bonnelta) 10 for £3.50
(£4.03 inc VAT). NMS.
DP /o level mvswitch mig by Cherry Co USA. Prec.
ious metal low resistance contacts. 10 for £3.00
pEp 50p (£4.02 inc VAT) (min order 10) NMS,
AC Wkg. TUBULAR CAPACITORS
Fraction of makers price. Motor start etc.
1.5mfd 440VAC Op 4.1mfd 440VAC £1.00
2mid  250VAC 60p 5mid 4 440VAC £1.00
2mid  450VAC 75p 53mfd 160VAC £1.25
2.2mfd 440VAC 75p 5.4mfd 280VAC £75p
3mfd 4 440VAC £1.00 7.5miD 200VAC £1.00

p to 2.5mfd 25p. 3mfd to 20mfd 50p. Al plus VAT
SPECIAL DISCOUNT FOR BULK ORDERS NMS
24 VOLT DC BLOWER UNIT
Precision 24 volt. DC 0-8 amp Blower that works well on
12V 0.4 amp DC. Producing 30 cu ft min at normal air
pressure. £4.50 p&p 75p (£6.04 inc VAT),
INSULATION TESTERS NEW!!
Test to IEE Spec. Rugged metal
construction suilable for bench or field /
work constant speed clutch. Size L8in
Wdin.  H6in. Weight 6ib. 500V
500Mohm. £49.00 + £2.00 pEp "
{£58.65 inc VAT) 1000V. 1000Mohm ~ r.
£55.00 + £2.00 p&p (£63.55 inc ~
VAT). SAE for leatet
IMFD 600V Dubilier
wite ended capacitors. 10 for £1.50 p&p 50p (£2.
VAT)(Min 10) NMS. CROER IR
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VARIABLE VOLTAGE

TRANSFORMERS

INPUT 230/240V ac 50/60 OUTPUT
0-260V

200W (1A} £15.00 pEp £2.00 .
05kVA (25A) £19.00 pEp £2.75 ‘\,’.
1KVA {5A) £25.00 pEp £3.00 e =
2kVA (10A)  £41.00 pEp £4.00

3kVA(15A)  £49.00

5kVA(25A)  £79.00 | .
10KVA (50A) £174.00 ;
15kVA (75A) £270.00 AW+ VAT

3.PHASE VARIABLE VOLTAGE

TRANSFORMERS

Dual input 200-240V. or 380415V Star conm=<cled
3kVA 5 amp per phase max £106.43 Carnag
6kVA 10 amp per phase max £159.37 packing &
10kVA 16 amp pet phase max £327.43 VAT evia
LT TRANSFORMERS

Phone for enquiries or send SAE tor leatlet

SNIPS OF THE MONTH

National R. Relay 12V. DC high speed 1 cfo. 1 amp

contacts. Magnetically shielded. | pitch. Piice £1.25
postpald (£1.44 inc VAT)

Omron Type M. 24V AC 4 c/o hd. Price 80p postpaid

192p inc VAT). Base 20p postpald (£23p inc VAT

220/240V. Primary; secondary 24V at 4A_ LT Tiansforme
tully shrouded. Price £4.50 pE&p £1.00 (£6.33 inc VAT)
INDUSTRIAL STROBES

Suitable for boih industrial and educational purposes. Kit
when assembled produces a variable speed | to approx 70

flashes per second. Ligh outpul approx 0.5 joules
Priceiess case £27.00 + £2.00 pEp (£33.36 inc VAT)

SUPER HY-LIGHT STROBE (:ppiox 16

Joules. Price. £40 « £2.00 p (£48.31 inc VAT
Suitable cases £11.00 + £2.00 pEp (£14.95 inc VAT)
gu%er Hy-Light Strobe Kit. details on receipt ol looixsp
Al

XENON FLASHGUN TUBES
Range available frorn stock. SAE for details.

ULTRA VIOLET BLACK LIGHT

FLURORESCENT TUBES

4ft 40 Watt £8.70 inc VAT £10.00 (callers only).

2ft 40 Watt £6.20 pEp £1.25 (8.57 inc VAT)

(For use in stand bi-pin fittings).

12in 8 Watt £3.00 +« 45p p&p (£3.97 inc VAT

9in 6 Watt £2.50 + 45p p&p (£3.39 Inc VAT)

6in 4 Watt £2.50 + 45p p&p (£3.39 inc VAT)
Complete ballast unit for either 6.9 or 127 tube 230V AC op
£5.50 pbp 55p (£6.96 Inc VAT). Also available for 12V DC op
£5.50 pE.p 55p (£6.96 inc VAT)

400 Watt UV lamp and ballast complete £38.00. Post
£3.50 (47.73 inc VAT & P). 400 Waut UV lamp only
£14.00 p&p £2.00 (£18.40 inc VAT)

BLACK LIGHT

Seif-ballasted Mercury UV. 175W bulbs. Avallable tor
either BC or ES fitting. Price incl p&p & VAT £11.50.
Biack light UV Tubes from 6in to 4ft from stock.
Foolscap SAE for detalls.

EPROM ERASURE

Why waste money? Build your own EPROM ERASURE for
the fraction of the price of 3 made-up unit. Complete kit of
pafts less case to include 127 8 Watt 2537 Angst Tube.
ballast unit. pair of bi-pin leads. Neon indicator. Safety
microswitch on/off switch. and circuit. LESS CASE Price
£13.60 + 75p p&p(£16.50 inc VAT)

WARNING: Tube used in this clrcuit is highly dangerous
to the eyes. Unit MUST be fitted in suitable case.
Superior Quality
Precision Made

NEW POWER
RHEOSTATS

New ceramic construction, embedded
winding. Heavy duty brush assembty
continuously related.

25W 10/25/507100/250/500/ 1k 1.5k
£3.10/p6p 30p (£3.91 inc VAT).
SDW 250 £5.50 pEp 50p (£6.90 inc

\

VA

IOOW 1/5/10125, 50/]00/250500/“( 1.5k 12.5k 3.5k

£7.25 pEp 75p (£9.20 Inc V

Black, Silver, Skirted knob calibrated in Nos. 1.9 1 5

dia brass brush. ideal for above Rheostats 24p ea. + VAT
Wide range of AC and DC

R E LAYS relays available from stock
Phone or write in your
enquiries.

230/240V AC 3 c/o. | | pin base. Sealed 5 amp contacts

£1.35 + p&p 30p (£1.90 inc VAT)

KMKi Relay. 230VAC 1 c'oopentype 10 amp contact. mf

by ‘Keyswitch’ 80p p&p 25p(£1.21 inc VAT) 5 for £3.75

postpaid (£4.32 inc VAT)

24VAC.Sealed 3 cio 10A. 11.pin £1.50 - 25p pbp

(£2.01 inc VAT).

24VDC. Seated 3 cio TA pin £1.35

(£1.90 inc VAT).

24VDC 2 ¢Jo. 7 amp contacts. Sealed

Kkp 30p (£1.84 inc VAT).

rcury Wetted contact relgy mig by Clare Tioe »ilsy

1003. 18/24V DC lco £2.00 pbp 30p 1£2.65 Inc VAT

VERY SPECIAL OFFER 0 12VDC 2 man

NEW. 3 for £1.75 + 25p pEp 1£2.30 inc \

DC Relays: Sealed 12V 1 cic 7 amp octa

pEp 30p (£1.50 inc VAT). Sealed 12V 3 ¢

£1.35 pEp 30p (£1.90 inc VAT 23V Ses

11-pin £1.35 p&p 30p (£1.90 1nc VAT

DC Relay, sealed 6/12V. DC 2 ¢«

Single hole flxing. Push on contacts £1.30

1£1.84 inc VAT),

8/12VDC sealed 10a contacts 2 « © £1.50

(£2.01 inc VAT

octal pase £1.30

>« £1.00.

161 for further details
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GEARED MOTORS

om WY NSCA w1 ),
AC sup| n 240\
AC operat 3 n £9. 75 L8 |£|2 94 inc \ MS
30'pm‘ 240 b ALUN Price £15.50
- pbEp L. £2013 VATINMS
- Al ¥ &
£550 - € 7 .£7 48 A
42rpm H/ wiate
0 at by 1 s
(£16.50 - ¢ pEp e£21.28 e A A
38. 31pm 3
| £10.50 - \.
1214.33 VAL .
win AL
£6.50 - 1£8.05 A
NMS
230/240V AC SVNCMRONOUS GEARED MO\‘ORS
Am hype price 5390‘ Ay :.494. -\I
Geared Motor 201 vs e 23
AC ¢ «
St
D v 80 « Bon '
1] w
cap o "
~ar Ollered el
wis. Price £11.50 lne ptiop Al
230V AC FAN ASSEMBLY
Pow conbinmusly sheed
mplete with S blade b
im lan. I £4.50 t

1£6.04 ine VAT)
24V DC GEARED MOTOR

24V DC 200rpm 10Ibw1n com < motol
mtg by efthet Panvaluy or Canter 3 vd Liom
asxix containing 9 » 24V DC Sal { uswitches

t w:‘iv.; ar :»:;.. \l ket Pontes Pon I:GS;) ntp L2 “'l‘
£11.50 inc VATY
SUB-MINIATURE PRECISION BUILT

GEARED MOTOR

3 9V DC operation spred 2.61pm
Curtent consumption increrlibly
only 2.5mA. Radio 16701
Torque appiox 2ibs inch
plus. Motor Germar
Gearhox — Swiss

Size (48imm. Dia b,
Shalt LSmm_ Shatt Dn.’ 2mm (£9.78 i VAT 3

24V DC REVERSIBLE MOTOR

Parvatux type SD 128, 24DC shunt wound Motor. sither
133tpm 65Ibs in Gearbox ratio 301 Cutrent 6.8 amp
Rating continuous. Will operate on teduced power ond
speed al 9V DC or less. Sive Dis 16mm. Widih 150inm.
Shalt dis 16mm Piice £16.50 pEp £2.00 (£21.28 inc
VAT) NMS

100W Rheostat | ohm spred control avdilable £7.25 «
75p pEp (£9.20 inv VAT)

REDUCTION DRIVE GEARBOX

Ratio 72:1. Input spindle 0.25 x 0.25in. OQutput spindle 2 x
3in long. Overali size approx: 120 x 98 x 68mm. All metal
consl;‘ucnon Ex-equip tested. Price 2.50 p&p 75p (3.74

ROTARY CARBON VANE VACUUM

AND COMPRESSOR. Direct coupled to 1/3hp
110/115V. Pump by Williams. Max Vac 25" HG Max
pressure cont. 10 psi Int. 15psi. Max air-flow 3 c9fm at O’
HG Price £30.00 p&p £4.00 (£39.10 inc VAT) NMS.
Suitable (vanslormer lor 240V op £10.00 p&p £2.00
{£13.80 inc VAT) N,

WATER PUMP

Mfg by SPA. Astaisi of ttaly. 220/240V AC 50Hz. 2800rpm
approx 1/3hp. Centrifugat pump with 1.5 Inlet/outlet
Delivery approx 40 é;als per min at 10Ibs head. (Non self
&f’urs\ing). Price £16.50 p&p £2.50 (£21.85 inc VAT)

VEEDER-ROOT PRE-SET COUNTER
3” MG 1636. 3 fig countdown any number from 999 to

1. 230V AC. 2-wheel setting. Changeover Microswitch
to inform external circuitry on comglelllon of countdown
Size W85mm, H65mm. D70mm. Price £4.00 p&p 75p
{£5.46 inc VAT).

SANGAMO WESTON TIME SWITCH
Type $251 200/250V AC 2 orv2 off every 24 hours. 20A
comtacts with override switch dia 4 x 3. Price £9.50 +
£1.00 p&p (£12.08 inc VAT). Also available with Solar
dial RET. Type S.288 1 on. or 1 timed c/o every 24 hours,
days omliting device. Price £11.00 + £1.00 p: p(ElJ.BO
inc VAT) NM % Type S.388. As above plus 36-hours spring
reserve. Less perspex cover. Price £r3 00 « £1.00 p&p
(£16.10 inc VAT) NMS

TIME SWITCH VENNER
TYPE

ERD Time switch 200/250V AC 30 amp
contact 2 onv2 off every 24 hrs at any
manuallv pre-set time. 36 hour Spring
Reserve and day omitting device Buiit to
highest Electrionty Board specification
Price £11.50 = £150 pEp 1£14.95 inc
VATV RET

AEG

Yap 2 oot Spring Resene Timeswlich,

¢
P ;re £14.00 pEp £1 50 (£17.83 inc
v

NMS: New Manufacturers Surplus.
RET: Reconditioned and Tested.




Amateur Radio ¥
Exchgnge VISIT THE WORLD OF RADIO & ELECTRONICS
i at our West London Retail Shop:
102, CHURCHFIELD ROAD, ACTON,
LONDON W3 6DH Tel: 01-992-7748

Please note revised opening
at our Brentwood retail shop
Monday - Thursday 8.30am
Friday 8.30am
Saturday 9.00am

C.T.Electronics

G4JDT G8NKV

narvev  EASTLONDON HAM STORE  ‘oave
H. LEXTON LIMITED o Svomse Tetex sssssos cextons

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

GASFET MASTHEAD PREAMPS
DRESSLER AMPLIFIERS

EXCLUSIVE TO US
£500.00

VV700GAAS £79.00

D70 70cms 600.00 VV200GAAS  £69.00

D200S 2mtr 400 + FM 1kW PEP £600.00 VV2000GAAS £79.00
D200 2mtr 300 + FM 600W PEP £495.00 VV interface £18.00
D200C 2mtr 125W FM 190W PEP £295.00 0.7 — 0.9dB S—Ns

These High Power 240V linears using Q6/40 or 4CX 250 or 4CX 350 EIMAC tubes 0.2dB insertion loss
not using grounded grid system fully protected, no thermal damage to PA final possible. 3SK97 GAASFET

\ Also Available: ICOM YAESU TRIO/KENWOOD STANDARD DATONG MICROWAVE MUDULES JAYBEAM CUSHCRAFT )

ALLACCESSORIES AVAILABLE -PLUGS SKTS CO-AX2MTR COLINEAR £31.50, 70CM COLINEAR £31.50

Access PRICES INCLUDE VAT AT THE PRESENT RATE OF 15% SIS
L ]

OPEN MON—FRIDAY 9:00-5.30. SATURDAY 10:00—3:00. INSTANT HP FACILITY AVAILABLE
EASY ACCESS M2—-M11-M1 NORTH CIRCULAR ROAD—EASY PARKING VISA

v

237 for further details
8 RADIO & ELECTRONICS WORLD



NEW PRODUCTS~COMPUTING

COMMODORE CHOSE THE
recent Hanover Fair to introduce
ten new products to their range of
computers and peripherals. These
ranged from a ‘sub-VIC-20’ games
orientated machine to a top of the
range business machine designated
the 720.

VIC-10

Starting at the low end of the range
and then working our way up, the
first new machine is the VIC-10.
This is described as a ‘games
computer and music synthesiser’.

The machine features a new
Video Interface Chip, the 6566.
This gives the machine a powerful
hi-res. colour graphics capability
(320 x 200 pixel), normal alpha
display being a 40 x 25 line
format.

Sound generation is taken care
of by an IC rejoicing under the
delightful name of SID. This
provides three voices, each with a
nine octave range — waveshape,
envelope generation, and oscillator
synchronization are all under
software control. Also inbuilt is a
programmable filter which is
independently selectable for each
voice with low pass, high pass and
band pass characteristics available.

The VIC-10 does not feature an
integral BASIC, however a mini
BASIC is available as a plug-in
cartridge. Cartridges will also be
available with games and music
packages along the lines of the
Atari range.

The Keynet Hardware.
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The keyboard is of a touch
sensitive design as featured on the
Atari 400/Sinclair ZX81.

The machine, with 2.5K of user
RAM will cost about £100 and is
due for launch in September.

VIC-30

The VIC-30 is an up-market
version of the familiar VIC-20 that
features the new 6566 Video Chip
and SID device of the VIC-10 as
well as a 20K ROM operating
system and 16K of RAM.

The keyboard is that of the VIC-
20. A full typewriter keyboard that
is comfortable to use.

The machine can also be used in
conjunction with any of the
peripherals designed for the 20,
devices such as the 1515/1525
printers, 1540  disk  drives,
joysticks/light pens etc.

The VIC-30 is to be priced
around the £250 mark and is due
for launch in January ’83.

commodore 64

The Commodore 64 machine is
best described as a VIC-30 plus.
The additions to the 30’s spec’
include a 64K RAM complement,
the ability to accept a second
processor, ¢.g. a Z80 to run CP/M
and the fact that the machine’s
memory map can be re-organised
to allow software written for other
40column’ Commodore machines
to be run on the 64.

The price is to be around £400
with launch due in October.

Commodore 720

The 720 is the top of the range of
this latest batch of new designs
from Commodore. It has been
designed to meet the new IEC
specifications and boasts an 80 x
25 monitor screen as an integral
part of the machine together with a
keyboard that can be detached and
moved away from the 720’s main
body.

Twin in-built floppy drives,
256K RAM DMA plus the
communications  facilities and
second processor slot of the 500
series make the 720 a very
attractive ‘business’ computer.

At around the £1,500 mark the
720 will be on stream around
September.

Commodore 500 Range

The progress up the specification
table is continued with the 500
range, a series of machines with
internal memory capacities ranging
from 64K to 256K.

Based on the 6509 processor and
featuring the same video and
sound IC’s as the machines above,
the 500 displays all the graphics
and sound facilities of the smaller
machines. This range of computers
is however aimed at the ‘systems’
market and features full IEEE488
and RS232C facilities enabling
their use with a wide variety of
peripherals.

A slot for a second processor
board is also part of the series’
basic spec. Thus the machines can
run under CP/M and other
operating systems.

Available from September, the
price for a minimal machine (the
510) is to be £695.

And the Rest

The new products slot into the
existing Commodore range (VIC-
20, 4000 series and 8000 series)
giving Commodore a market base
that offers a design for most
peoples needs from low cost games
applications at £100 to
sophisticated office needs at
£1,500. The range also includes a
range of peripherals from the 8300
printer, a Diablo 630 based unit
featuring an 1EEE interface, to the
9060/9090 Hard Disk Drives.

KEYNET

Commodore’s KEYNET is a local
networking system that allows as
many as 200 systems to be linked
over distances as great as 1.8Km.
KEYNET has been designed as a
low cost, flexible system that is
easy to install in any 4000 series
machine or the 8032. Some 2000
series computers can be used — the
system will be available for the
8096 and VIC-20 later in the year.

KEYNET consists of a single
PCB for each computer in the
network, these being identical
except for EPROM’s and switch
settings. Most operations are
handled by EPROM firmware with
some simple software being used in
conjunction with shared files.

Any of Commodore’s range of
peripherals can be used with a
KEYNET network.

In use one computer is
designated ‘master’ and the other,
‘slaves’. Any one of the models
mentioned above can be the master
computer of the network, with
different models able to be
included in the same net.

The KEYNET PCB is easy to
install in any computer and is not
too expensive at around £200 for a
single unit.



For up to the minute

prices please rin

01.366-1873.

Please add 15% VAT
£1:00 p & p per

item ordered.

IDEX

stereo headphone
Sensitivity 98dB ac
lkHz with Imw
Frequency response
20-25,000 MHz. Im
pedance 35 ohms.
Maximum input 0-4
watts. 7fc cord with
35 stereo phone
plug.
Price £7-50

Order No. MHD.)

Resistance:

Altai Multitester & Transistor Tester
DC volts 0-1v-Sv-2- Sv-10v-50v.250v-1000v 4 3%,
AC volts 0-10v-50v.250v-1000v 2 3%
DC current 0-50uA-2- SMA-2SmA-0-25A 3 3%

A

Minimum 0-2-2-200-200k ohms
Midscale 20-200-20k-200k ohms
Maximum 2k-20k-2m-20m ohms
As a transistor tester

+3%

)

Leakage current 0-150uA at XIk range

0-1SmA at X110 range
0-1S0mA at X| range
Price £14-95
Order No YN 360TR

Jlts%

A superb stereo headphone

Specifications:

1) sensicivity 110D8 at 1,000Hz with Imw
2) Frequency response: 20-19,000Hz

3) UNIT impedance

8 ohms

4) macching impedance 4-16 ohms

5) Maximum input 0-S watts per channel
6) Individual slide volume control

mono switch)

7) 10 foot coiled cord with stereo phone plug
8) Leathery-soft ear pads and head cushion

price £5-95.
Order No. LE-T6VS

(stereo;

ENFIELD
N
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ELECTRONICS BARGAIN OF THE MONTH

MICRO CASSETTE
TAPE RECORDER

Compact & handy. this battery
operated “midget size” portable
recorder is a superb personal mem-
ory device. Buitt in microphone. 2
speeds (low providing | hour tape
ume). Comes complete with carry-
ing case, mini cassette, earphone &
carrying pouch. Just £20.70.

a4

Universal NI-CAD, battery charger. All
plastic case with lift up lid. Charge/Test
switch. LED indicators at each of the five
charging points.

Charges:- PP3 (9V), UI2 (1-5V penlite),
Uil (1-5v °C™), U2 (1:5V "'D"), Power:-
220-240V AC, Dims:- 210
Super Special Offer ac only £7-50.

100 ~ SOmm

Order No. MW 398

A4

-

s

e

Please allow 2! days for delivery.

NOISE FILTER

vehicular
spark,

from all
ignition

< e

and ignition noise filter

A sophisticated combination of filters
designed to eliminate interfering noises

sources i
alcernator/gencracor,
other accessories, metal to metal concace

Contents:- Generator noise filter, alter-
nator noise filter, Dual line noise filter

Price £8-50
Order No. NFS-1000

SYSTEM

including

This 3§ inch super horn (Flush
Flange) piezo ceramic tweeter
converts electrical energy into
acoustic energy at an efficiency
in excess of 50%, a level not
possible with any other type of
loudspeaker. Economy is added
to high efficiency by the elimina-
tlon of crossover networks,
because the unit rejects low
frequency power. It has a high
impedance of over 1,000 ohms at
| kHz and 20 ohms at 40 kMHz and
it presents no added load to the
amplifier.

A Super Special Offer of £4-65

Order No LOS2

- kets Tinned copper wire
Adaptors Cable Cont Desolider brald Frequency counter LED displays Pre-amps oc
Adhpeslves wrapping Desolder pump 5as sensor Malns adaptor Pholo electric relays Sleeving Transducers
Aertals stripper Diacs Grommets Matrix board Rectifiers :o::erl i ;orolld: i
Alarms Capacitors Diodes Sroup panels Memory 1.C.3 Resistors Soldering lrons Term na s“
Aluminium boxes air spaced light emitting Gronso Meters carbon film .ilren: . Tun:no ce"; 3
A.B.S. boxes trimmer photo Headphones Microphones metal film Speakers uning condensor
Amplifiers suppression rectifier Heat sinks inserts metsl oxide Switches Ultrasonic
Audio leads lead through signat Ingpection giasses stands wirewound mercury tilt transmitter
Audible warning ceramic zener 1.C. Microprocessors Ring cores micro Ultrasonic receiver

devices electrolytic 0'""‘"‘:;"“ 1.C. sockets Morse key Regulators ::2:" Vie7olorodUcts
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chargers polystyrene g:"ﬁ:‘” Infra-red sensor Neon bulbs Resistance chart logglye

onnectors silver mica Indicators Ni-Cad batteries
:olde's tantalum ::::Ihe::e‘s Insulating tape szgad chargers g‘.??u'c'e":'ff-m :lﬂlee' We are
-set
et Gramnireset Gl IOt opeuyome BRSNS Bhauon open from
wire oscope est lea
Soxde i Coilformers Etch resist products screwdrivers Oscllloscopes sotder mop Thermeh?:u 9am-6pm
onnectors Filter: eyboa angls

gn]age rectifiers c ters Keyboards Panel silicone grease Thyristors

IS, Colls Ferric chloride Keynector Pick-up coils anti-static spray Eya Monday
Bu’ob"e’rs Continuity testers Ferrite co;es :nobs :Ilers" er.e'z'Il:: i TEogs

Ferrite rods amps re-seots

Burzery Converlor: Fixing feet Lamp holders Potentiometers Aero klene '“ld‘rs to
Cabie Crimp tools Fuses Lea P.C.B.s heat-gink 'l‘;_ & Saturday

clips Crocodile clips Fuse holders Liquid crystal P.C.B. transfers compound A -

ties Crystals Fluorescent displays displays Probes Aero duster sts

markers Denco products Field strength LED Plugs Spacers Trangistor tester

steeving Demagnetisers motors LED arrays Pressure mats SWR meters Tag strips
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ELECTRONIC

IGNITION

The ultimate in electronic
ignition systems —
design by EDA Sparkrite.

THE BENEFITS OF electronic ignition
systems in terms of increased performance
and economy together with more reliable
starting are widely recognised with such
units now being fitted as original
equipment to many of today’s cars. The
R&EW electronic ignition will allow any
12V negative ground car not so endowed
to be brought into the ‘electronic age’.

The design is fully supported by a kit
of parts that ensures that the finished unit
exhibits the ruggedness required if it is to
give reliable performance in the harsh
environment found in a vehicle’s engine
compartment.

POWERFUL PERFORMANCE

The unit features a Hall effect sensor
which, together with a magnetic cam,
replaces the vehicles contact breaker
(‘points’) although, thanks to special
current limiting circuitry, it can be
triggered by existing contact breakers.

The three position switch on the
ignition allows the device to be switched
off, a useful security device or to be run in
inductive or reactive modes.

In the inductive mode operation is
much the same as a standard system
except that the contact breakers are
replaced by the Hall effect sensor and an
‘electronic switch’. This mode of oper-
ation is designed as a back up system
should the reactive system fail.

™
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In the reactive mode an invertor
provides a high energy pulse to the
primary side of the coil providing a
correspondingly energetic spark to the
plugs.

The ignition is straightforward to
install, the kit contains a range of
triggerhead adaptors to fit most makes of
car plus mounting hardware that allows
the main unit to be quickly attached to the
vehicle’s coil.

Restoring normal operation should
you wish to transfer the unit to another
car or, in the unlikely event of complete
failure, is also a speedy task.

CONSTRUCTION

In view of the specialised nature of many
of the components we most strongly
recommend that the unit is constructed

The ignition unit mounts conveniently on the
vehicle’s coil

using the kit of parts. This contains all the
detailed instructions concerning the
building of the kit which takes a couple of
hours.

When complete the kit is given a coat
of varnish, to prevent the ingress of
moisture, and after this had dried, is fitted
in the die-cast box ready for installation in
the vehicle.

The first task here is to fit the trigger-
head using the adaptor plates supplied in
the kit. After that it is only necessary to
make another five connections and the
unit is ready for use.

IN USE

Assuming the wunit is functioning
correctly, the status lights of the ignition
will illuminate and the inverter transformer
will emit a high pitched whistle.

The static timing light of the ignition
means that the vehicle’s timing can be
quickly and easily checked on completion
of the unit’s installation.

Many ignitions built to this design are
in use and have proved reliable over many
thousands of motoring miles.

ROUNDING OFF

The improvement in performance, the
savings in fuel and the fact that adjusting
the points becomes a thing of the past,
make the electronic ignition an investment
that will pay for itself over a relatively
short period of time.

Close up view of the triggerhead mounted on
the distributor. 1
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+4v8
FROM LOGIC
BOARD

The oscillator (or inverter, as it is known)
will provide charging pulses to C6 until D14
and DIS start to conduct at approximately
360 volts. When this occurs, TR11 turns ‘on’,
turning TR12 ‘on’ and thus shunting the base
drive from TR13 to the OV line. The inverter
shuts down until the output voltage falls
below that which is required to turn the zener
diodes ‘on’ and hence the output voltage is
regulated to about 360V. When the supply to
the unit is switched off, R25 discharges C6
slowly to prevent electric shock. Diode D16
conducts if TRI1 or TRI2 fails, as a ‘last
ditch’ safety measure.

) Reverting to the two thyristors, when the
triggerhead is ‘on’, SCR2 is ‘on’ and SCR1 is
‘off’ and the ignition and coil passes current

TX2002

RERRLIE (. 5)
21200

from the positive side of the ignition supply
through SCR2; meanwhile C6 charges to 360
volts. When the triggerhead switches ‘off’,
gate drive is removed from SCR2 and SCR1
turns ‘on’.

Immediately SCR1 anode voltage falls
from +360V to about + 15V and hence C6
forces the coil negative terminal voltage to
about —345 volts for an instant. This forces
SCR2 to turn ‘off’ rapidly and induces a very
high voltage in the secondary of the ignition
coil. Inductor L1 limits the rate of change of
current in SCR2 during the turn-off period to
a safe value. While SCRI is ‘on’, the output
of the inverter is short-circuited and cannot
continue oscillating until SCR1 commutates.
Capacitor C6 discharges through the coil

primary and the negative terminal voltage
rises to a positive potential governed by the
characteristics of the ignition coil and its lead
to the spark plug. Thus SCR1 commutates at
the peak of the positive voltage, the inverter
starts up again, and the process is set to
repeat for the next spark.

When the triggerhead is ‘off’ or when the
switch is in the ‘inductive’ or ‘off* positions,
TR6 and TR7 are ‘off’ and C9 charges
through R28. After a short time delay, TR10
turns ‘on’ which turns ‘on’ TRI1 and shuts
down the inverter as previously described. As
soon as TR7 turns ‘on’ again, C9 is dis-
charged quickly by D13 and the inverter is
allowed to oscillate; at moderate spark rates
9 cannot charge enough to turn TR10 ‘on’
and hence the inverter can run continuously.
Resistor R27 is included as a safeguard
should the lead to the negative side of the coil
become disconnected while the inverter is
operative and prevents the voltage on the lead
from rising to a very high value.

BR&EW

A complete kit of parts for the project is
available from EDA Sparkrite at 82 Bath
StreetWaisall, West Midlands — their
code for the unit is TX2002 and the price
is £29.95 incl.

l . : i
| Your Reactions.......... Circle No. §
| Immediately Interesting 74 |
| Possible application 75 :
: Not interested in this topic 76 1
1 Bad feature/space waster 77 i
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HIGH PERFORMANCE 2 METRE PRE-
AMP

On the circuit diagram Fig 4 the values of Cl
and C2 are interchanged as are the valves of C4
and CS. Also the (4:1) overlay of Fig I is shown
upside down. (See 2m Power Amplifier June
’82 for correct circuit and overlay).

REWBICHRON

Correct overlay is shown in Fig /. Annotated
software listing is available from the R&EW
offices at a cost of £10 a price that includes a

royalty to the author. Ty T
bort - o
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MAY ’82

UOSAT RECEIVER

1. Tl should be fitted in such a way that
the high impedance winding connects to
the filter, F2. Fit the transformer with
the three pin winding facing F2.

2. R27is labelled C27 on component
overlay.

3. C33 should be 220n polyester on
component list.

4. RI11 should be 1k0 when using a
ULN3859.

5. Cl6is a In0 polystyrene.

6. Cl19is not fitted.

4 CHANNEL DIGITAL
PROPORTIONAL
RC SYSTEM PART 1

Corrected overlay shown
asFig2. y

—

<&@
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JUNE ’82

2M POWER AMPLIFIER

On the circuit diagram (Fig 3) the 100R 2.5W
resistor shown as R6 should in fact be RS, and
the 10R resistor in series with CI12 is R4. Also
the low pass filter comprising C22, L8 and C23
was omitted, it goes between RL2 and the
antenna connection. For DC switching from an
FT290 C15 is replaced with a link, and D2 by
10k, this turns on Q3 during transmission.

TWO CHANNEL MAINS TIMER

Figure 1. Capacitor from D12 anode to 0V is
C4 and should be2200uR19 should be replaced
by link — PCB is correct. Tl and T2 out
should be taken directly from Pins 21 and 22 of
1C4.

Figure 2. Resistor from cathodes of D7 & 8
to —15V is RS.

Figure 3. C5 is 220n, unmarked capacitor
on ‘live’ side of OTRI is C6, 100n.

Figure 5. Diode next to C4 should be D12
(not D4).

This clears up the errors on the circuit
diagram and overlays — in case of conflict with
the parts list these should be taken as authority.

RNEW FM RADIO CONTROL
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The MICRO
PROFESSOR

solvesthe'mystery’
of micro-processors.

Micro-Professor is a low-cost Z80A based programming to designing a complex electronic  cost development tool ¢ Process controller

microcomputer which provides you with an game. Completed programes can be stored and e Electronic music box @ Timer e Noise generator
interesting and inexpensive way to understand re-read via the cassette interface. 2K bytesof e Home appliance control ® Burglar alarm

the world of microprocessors. monitor source program with documentationis e System control simulation

Micro-Professor is a microprocessor learning also provided in the manual. Tester

tool for students, hobbyists and engineers. itis Micro-Professor provides a wide range of other ... and much more’
also an ideal educational tool for teaching in applications: Low cost prototyping tool @ Low
schools and universities.

The main object of Micro-Professor is for the
user to understand the software and hardware of

a microcomputer easily and conveniently. TECHNICAL SPECIFICATION
Besides the complete hardware/software
system you have the users eXDeﬂmental T CPU 280A CPU high performance microprocessor with 158 instructions,

manual. it includes self-learning text
with 20 experiments which range
from simple, software

SOFTWARE COMPATIBILITY Capabie of executing Z80/8080/8085 machine language program
RAM 2K bytes expandabie 1o 4K bytes
ROM 2K bytes of sophisticated monstor expandable 1o 8K bytes
INPUT/OUTPUT 24 system 170 hnes.
DISPLAY 6 digit 0.5 red LED display
AUDIO CASSETTE INTERFACE 165 tit per second average rate for data transier between memory and
cassette tape
EXTENSION CONNECTORS Provides all buses of CPU. channel signals of CTC and 170 port bus of PIO
for user’s expansion
COUNTER TIMER CIRCUITS Socket 1s provided. 280-CTC IC extra
PARALLEL 1/0 CIRCUITS Socket is provided. Z80-P10IC extra
SPEAKER AND SPEAKER DRIVER CIRCUITS A 2.25 - dlameter speaker 1s provided for user’s
applications.
USER'S AND EXPERIMENT MANUAL Compiete self-learning text with expenments and
applications
OPTIONS (Prices on application} Z80-CTC. EPROM programmer board. Prototyping Board.
280-PI0. Speech synthesiser board. Audio Cassetie. 2K Ram
KEYBOARD 36 keys including 19 function keys, 16 hex-digit keys and 1 user defined key

i

A 9V, 0.5A adaptor and 350 page manual is provided.
Formal orders requiring
Acc & 30 days credit.
Please ask for price list.

Use the unique

4
Micro-Computer to truly I’
understand the inside 4
workings of microprocessors.
or simply use as a Z80A 5\\‘
evaluation system ’
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MICROWUAVE MOOULES LTO

THEY’RE ALL NEW... AND FIRST CLASS!

MML144/30—-LS

144MHz 30 WATT LINEAR
& Rx PREAMP

MM2001
RTTY TO TV CONVERTER

MML144/100-LS

144MHz 100 WATT LINEAR
& Rx PREAMP

(appearance as 30 Watt model)

MTV435

435 MHz TELEVISION
TRANSMITTER

100 WATTS OUT FOR 1 OR 3
WATTS INPUT ON 144MH2,

(3 FEATURES:

® 100 WATTS RF QUTPUT SUITABLE FOR 1 WATT
® OA 3 WATT TRANSCEIVERS
® STRAIGHT THROUGH MODE WHEN TURNED OFF
@ ULTRAA LOW NOISE RECEIVE PREAMP [3SKB3)
® EQUIPPED WITH RFVOX
® SUPPLIED WITH ALL CONNECTORS

This new two stage 144MHM2 solld state hnear amplifier hay
been introduced a5 a result of the large number of low power
transceivers currently available. When uted in conjunction
with such transceivers this unit will provide an output of
100 watts.

Several tront panel mounted switches controliing the
switching circuitry silow the unit 10 be left in circuit at ail
times. The linear amplifier and the ultrs low noise receive
Preamp can both be mdependently switched in and out of
©rCwt. In this way maximum versatility and flexibility i
available 10 the user at the fiick of » switeh

FEATURES
® 30 WATTS OUTPUT POWER

® SUITABLE FOR 1 OR 3 WATT TRANSCEIVERS
LINEAR ALL MODE OPERATION

STRAIGHT THROUGM MODE WHEN TURNED OFF
ULTRA LOW NOISE RECEIVE PREAMP (3SKBS8)
EQUIPPED WITH RFVOX

This new product has been developed from our highly
successful MML144/25. 1t 13 suitable for use with | wart

0r 3 watt transcetvers and the input level Is switch
selectable from the frort panel. Other front panel mounted
switches controlling the switching circuitry aliow the unit
to be loft in circuit at ail times. The linear ampfifier and

the ultra low noise receive preamp can both be indeper:
dently switched in and out of circuit. In this way maximum
versatility & aftorded

FEATURES:

® 20 WATTS PSP OUTPUT POWER

® BUILT IN WAVEFORM TEST GENERATOR

® TWO VIDEOQ INPUTS

® AERIAL CHANGEOVER FOR RX CONVERTER
® TWO CMANNEL USING PLUG-IN CRYSTALS

This high performance ATV transmitter consists ofa

two channel exciter, video modulater and a two stage

20 watt finear amptitier. The unit will accept both colour
and monochrome signals, and a sync puise clamp Is in-
corporated to ensure maximum output. An intemal pin
diode serial c/o switch altows connection of the aerial to
asuitable receive converter when In the receive moda.
(MMCA35/600 ~ £27.90). Full transmig/receive switching
1 included together with an internal waveform test
generator which will assist the user in adjusting the gain

NOW WITH EXTRA FACILITIES]
— SUITABLE FOR UOSAT

This converter, MM2001, contains a terminal unit
and a microprocessor controlled TV interface, and
requires only an audio input from a peceiver and a
12 volt OC supply 1o enable a tive display of “off-
&ir” RTTY and ASCIl on any standard domestic
UHF TV set.

The MM2001 will decode these speeds:

RTTY 45.5, 50, 75, 100 baud

ASCIt 110, 300. 600, 1200 baud
A printer output {Centronics compatible) allows
hard copy of received signals. This unit Is compat
Tbie with amateur and commercial transmissions

USE THIS NEW AMPLIFIER WITH YOUR FT290R,
€58, TR2300 stc. AND HAVE MOBILE OR BASE
STATION PERFORMANCE AT A REALISTIC COSTI STATION PERFORMANCE and) Black levelloontrch

£169inc. VAT (P&P £2.50) £65inc. VAT (P&P £2.50) £145inc. VAT (P&P £3) £149inc. VAT (P&P £3)

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS {Including PA Transistors)

SPACE PERMITS ONLY A BRIEF DESCRIPTION OF THESE NEW PRODUCTS. HOWEVER A FULL DATA SHEET IS
AVAILABLE FREE ON REQUEST. OTHER NEW PRODUCTS INCLUDE

USE THIS NEW AMPLIFIER WITH YOUR FT290R.
CS58, TR2300 etc. AND HAVE MOBILE OR BASE

OUR ENTIRE RANGE
OF PRODUCTS WILL BE

MMS2 — ADVANCED MORSE TRAINER £155.00 inc VAT (p&p £2.50) T AND DIV ¢
MML28/100-S — 10 METRE 100 WATT LINEAR/RX PREAMP — £129.95 inc VAT (P&P £3.00} MOBILE RALLIES BY

MMK1691/137-5 OUR SALES TEAM

— 1691 MHz WEATHER SATELLITE CONVERTER

— £115.00 inc VAT (P&P £2.50)

MICROWAVE MODULES
BRUOKFIELD DRIVE. AINTREE, LIVERPOOL, L9 7AN, ENGLAND
Telephone’ 01-523 4011 Telex 628608 MICRO G
CALLERS ARE WELCOME. PLEASE TELEPHONE FIRST.

HOURS:
MONDAY - FRIDAY
9-12.30;1-5.00

WELCOME

168 for further details
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Our equipment is in use in over 100 countries v - N
s SENTINEL AUTO 2 METRE or 4 METRE PRE-AMPLIFIER S.E.M. EZITUNE N
N Uses a neutralised strip line Dual Gate MOSFET giving around 1dB N.F. and 20dB gain, Clelan .up the bands by tuning up without transmitting. :4
{gain control adjusts down to unity) and straight through when OFF, 400 W P.E.P. »
N g8 4 o -
through power rating. Use on any mode. 12V 25mA. Sizes: 1% " x 2% " x 4° Conngt:lt's in aerial lead, pvod;ce;SQ + 0 :mHz)‘n%SSr"“”Fe'“" A‘::US'A'A Ak
b £28.00° Ex stock. or aerial for minimum noise. You have now put an exac' ms into your transceiver
by hi A, M. .
N PAS Same specification as the Auto including 240 V P.S.U. £33.00°. ::;;I‘\!:votected, you can transmit throughit, save your P.A. and stop QRM. £25.00° Ex
2 SENTINEL STANDARD 2 METRE or 4 METRE PRE-AMPLIFIER $.E.M. AUDIO MULTIFILTER
icat X [ . k. .E.M. r )
Sl soeclﬁcat.non a‘s el (abo_ve) jeSIR Fswieh £1500 Siistod - To improve ANY receiver on ANY mode. The most versatile filter available. Gives M
PA3 Sarr!e specification as the Sentinel Auto above. 1 cubic inch p.c.b. to fit inside “‘passband"* tuning, **variable selectivity* and one or two notches. Switched Hi-pass, N
;&" eq“"’.’“em"‘ﬂ?#n E’;e"g::" PAS) £4.00 extra. Al ox stock Lo-pass, peak or notch. Selectivity from 2 5KHz to 20 Hz. Tunabie from 2. 5KHz to 260 ‘
Friversionsioliel pase(iex AL ONITa ;. Hz. PLUS another notch available in any of the four switch positions which covers 10
j|  NEW SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-AMP KHz to 100 Hz. 12 V supply. Sizes: 6" x 2%" front panel, 3% " deep, all for onfy
& These units now feature either POWER AMP alone or PRE-AMP £57.00 Ex stock. ¢
alone or BOTH or STRAIGHT THROUGH. Plus a gain control on ) .
n the pre-amp from 0 to + 20dB. Noise figure is aréund 1dB using a SENTINEL AUTO H.F WIDEBA.ND PﬂE-.AMPL‘I'FIER 2-40 MHz, 15d8 gain. Stra.vghl :
2 neutralised dual gate mosfet. through when OFF. 312V, 2%~ x 1% " x 3°. 200W through power. £19.56° Ex
M The power amplifiers use the latestinfinite S.W.R. protected transistors with AIR LINE stock b
M circuits to give highes't power gains. Ultra LINEAR for all modes and R.F. or P.T.T SENTINEL STANDARD H.F. PRE-AMPLIFIER N
: ;‘”"ch:‘d 13.8V nominal supply. S0239 sockets. Same specification as above pre-amp but with no R.F. switching. £12 62° Ex stock. ¢
hree Models:
1. SENTINEL 36 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive S-E-M-'IAMBK: KEYER : ) M
’ SW. 6" x 2% “ front panel, 4% * deep. £62 50 Ex stock. The ultimate auto keyer using the CURTIS custom LSICMOS chip. Tune and sidetone ¢
2 SENTINEL 50 Five times power gain. 10W IN 50W OUT. Max. drive 16W 6 Switching. £34.50 Ex stock. Twin paddie touch key. £12.50 Ex stock.
amps. Same size as the Sentinel 35. £74. 50 Ex stock. FREOU;NCY CONVERTERS. SENTINEL D.G. MOSFET 2 or 4 metre converters N.F.
: 3. SENTINEL 100 Ten times power gain. 10W IN 100W OUT. Max. drive 16W. 2dB. Gain 30dB, 1F.S. 2.4, 4.6, 28 30MHz 9-12V. £24. 73 Ex stock. M
2 Size: 6% * x 47 front panel, 3% “ deep. 12 amps. €100 Ex stock. SENTINEL "X’ 2 METRE CON. Same as above plus mains power supply £28.80 Ex q
< Al available less pre-amp for £8.00 less. stock. b
) S.E.M. TRANZMATCH SENTINEL LF. 10KHz-2 MHz IN. 28-30 MHz OUT. £20.80 Ex stock. :
1 The most VERSATILE Ant. Matching systgm Will match from 155000 Ohfns SENTINEL TOP BAND 1.8.2 3MHz IN. 14 14.5 MHz OUT. £20.80 Ex stock. 4
BALANCED or UNBALANCED at up to 1kW. Link coupled balun means no connection $
", to the equipment which can cure TV1 both ways. SO 239 and 4mm connectors for co- 12MONTHS COMPLETE GUARANTEE INCLUDING ALL TRANSISTORS. N
N ax or wire feed. 16010 metres TRANZMATCH £69.60. BO-10 metres £62 60. Prices include VAT and delivery. C.W.0. or phone your credit card number for same
EZITUNE built In for £19.50 extra. (See beiow for details of EZITUNE). Al ex stock. day service, :
N 3WAY ANTENNA SWITCH 1Kw SO239s £15.00 Ex stock. *Means Belling Lee sockets, add £1.90 for S0239s or BNC sockets. Ring or write for
b S.E.M. 2METRE TRANZMATCH more information. Place orders or request information on our Ansaphone at cheaprate M
: 5% " x 27 front panet, 3° deep. SO23% £25.30 Ex stock. times. N
PP PP OO PIOPPIPIOPIPOP OIS P OO OPOOPOOP O - PO PP OO OO PPPOOPPOOOOOSs - PO POPOOOOS
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R&EW Data Brief

FEATURES

LOW NOISE: Vn(in) =0.185uV typ. (IHF-A
Network, Rg=43 , RIAA)}

WIDE DYNAMIC RANGE:
Vin=234mVrms typ. {(Vcc= 24.0V,
f=kHz, THD =0.1%, Gv =35.9dB)

LOW DISTORTION: THD =0.002% typ.

HA 12017 Low Noise — Low
Distortion Preamplifier

THE HA 12017 IS a high quality preamplifier
ideally suited for RIAA input stages.

1t offers a performance that compares
favourably with discrete designs yet has a low
external component requirement.

The combination of ultra low noise, low
distortion and wide dynamic range make it
suitable for the most demanding of
applications.

The Data Brief PCB has been designed as a
plug-in module and is of small physical size al!
of which should make it possible to upgrade
the performance of existing designs by
replacing the input stages with the HA 12017
based design.

PCB Foil (Track Side)

HA12017

{f = 20Hz to 20kHz, Vout = 10Vrms, RIAA}
EXCELLENT SUPPLY RIPPLE

REJECTION:

SVR(+ Vcc) =56dB typ. {f=100Hz,
Rg=43 )

SVR(-Vcce) = 45dB typ. {f = 100Hz,
Rg=43 )

PCB Overlay

o ]
pEis s
Db

R Rins Ciaz
100k 100k 50p
- G
—”‘Tx,’ﬂ' —i]"w:—‘
'A_mop' -
.
Cuos 250p | O 33:000P————
Rus By SR 7Y@ UV T R STERTE
3300 68k 1k 100k 2k Civr | Cim
330Q R Rise 100p 500p
c R
Cioe
3]0”/25\’# 16k
e r

#:’c: *240V PCB Foil (Top Side)
i
A
1
M= Ris Cioe
— 5100 33u/50V
- <| Dup —(1 ﬂ—?--g»
!
100k
Q= |
C oV
Ruve 43k —1‘ +# _"»

Unit R:Q

Vee( -240V
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REWTEL

A new Prestel like service from Radio and Electronics World.

RECENT DEVELOPMENTS IN technology have made a
number of electronic means of information dispersal possible. We
have systems like Ceefax and Oracle which use redundant
bandwidth in the public broadcast channels to convey a multipage
direct access magazine, and the British Telecom based Viewdata/
Prestel system.

Unlike any previous means of information dispersal Viewdata
offers an almost limitless number of ‘Pages’ available to anyone
with a telephone-modem and a special Viewdata decoder/computer.
Furthermore, it is possible to interact with the viewdata system
and leave messages in the system for other users to access and
view.

Whilst Viewdata would appear to be the answer to almost
every modern day Caxton’s dreams, a number of problems have
prevented its acceptance as the be all and end all of electronic
publishing, namely:

The cost to the publisher (‘“‘Information Provider” in
Viewdata terminology) is rather high and requires the use of
expensive, dedicated equipment to enter information into the
database;

The cost to the user is high, both in terms of subscription
charges, and because of the charge that is levied by the
Information Provider for viewing his data. As well as the fact that
a special dedicated terminal must be purchased to access and use
the system (The Tantel adaptor is perhaps the best known of these
costing around £170 for a 6502 based machine which connects
between your telephone line and an ordinary domestic colour
television giving complete access to the viewdata system).

ENTER THE MICRO

When Viewdata was originally planned it had to be based around
the concept of the user having a dedicated terminal, as the
technological thinking was based around receivers built out of
discrete components, or maybe, if they were lucky, large lumps of
LSI. Since the inception of the Viewdata service, however, the
Personal Computer has arrived. This, by its very nature, is the
ideal machine to convert an electronic message into a human
readable form and display it on a medium such as a domestic
television.

Already it is possible to buy a number of adaptors to connect
certain personal computers to the Viewdata network. This
approach however does not solve one or two important problems.
First, the Prestel messages are encoded with graphics symbols and

JULY 1982

effects which only make sense if you have a terminal capable of
responding to them. The cost of subscribing to and reading
Prestel pages is still rather high. Finally, the lack of a completely
broad spectrum of specialist Prestel Information providers
means that if you are concerned with the Dow Jones Index, or the
Futures market you will be amply satisfied, but information on
the characteristics of a BF960 transistor is scarcer than supplies of
piston rings for 1948 Humber Hawks.

ELECTRONIC BULLETIN BOARDS

These are very popular in the States although a number now exist
in this country, particularly the Forum 80 service for Tandy
machine owners. A bulletin board is where a number of computer
users group together and agree a protocol for talking to a central
computer at a central location using Modems. (A Modem
converts the electronically encoded signal of the computer, into
audio tones for transmission down the public telephone network.
At the receiving end it converts the tones back into the electronic
signal. Modem is a contraction of MODulator/DEModulator
device.)

Most bulletin boardsystems can be accessed with a modem
working at 300 baud, and a terminal capable of displaying at least
64 x 16 lines.

Also of note is the system currently being operated by Display
Electronics in this country. The Display Electronics system,
known as Distel, offers the chance to interrogate the Display
Electronic’s catalogue to find out what items are in stock,
technical details about various items, and even to place an order
over the telephone line using your credit card for payment.
Facilities are offered to allow searching for parts by type, generic
code (e.g. 7400) or by well known cross references.

ENTER REWTEL

Every month we have to limit ourselves to a mere 500,000
characters of published information. This is far more than the
monthly input, and we would dearly love to publish the rest, so
we are going to, via the UK’s first all electronic magazine.

The service, which from now on will be known as REWTEL,
is already being implemented and by the time you read this should
be available to anyone on a limited experimental basis during the
proving stages (see later).

Initially, REWTEL will act as an adjunct to R&EW; the
philosophy and structure of REWTEL is expounded upon below.

REWTEL will make available to anyone with a terminal, or a
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personal computer with the appropriate software and hardware
plus a modem the following services:

MAGAZINE UPDATES:

Details of modifications, improvements and errors (?) in the
current and previous issues of R&EW. Also, the virtually
unlimited space in terms of pages which we can devote to
REWTEL (at least 15,000 pages initially, more as time and hard
disk space allow) will mean that we will be able to give greater in
depth coverage of both the technical and practical aspects of the
design, construction and operation of R&EW articles.

PRESS RELEASES:
Every month R&EW receives somewhere between 100-500 press
releases about new products or services. Obviously, we are only
able to publish the smallest proportion of these. However, with
REWTEL we will be able to keep all of these on line ready for you
to read at your leisure, and we will, of course, be able to
catagorise them into subject groups so that you may, for instance,
request to see all of the latest press releases on Single Board
Computers.

In addition press releases will be flagged with a bingo card
number so that you can request that further information on the
product to be sent to you.

BINGO CARD FEATURES:

With REWTEL we will be able to offer a vastly improved bingo
card system, offering electronic ticking of bingo cards via
REWTEL so that you may respond to articles in the magazine,
and REWTEL press release data, at the speed of light. As well as
providing electronic ticking of bingo cards we will be trying to
persuade advertisers to equip themselves with REWTEL
terminals so that they may electronically discover who has
requested information about their product;

USER GROUPS:

Some sections of REWTEL will be devoted to providing,
information to special interest user groups. At least one of these
has already been started and will be devoted to schools, colleges,
etc using Z8s as the basis of educational teaching and projects.

INFORMATION EXCHANGE:

You will be able to use REWTEL to exchange information with
other REWTEL users. We hope that this service will include
everything from notices of club meetings, rallies, to a bring and
buy sale of unwanted equipment, etc.

The REWTEL computer is already on line to our typesetter’s
photo-typesetting machine, allowing direct conversion of word
processed documents into magazine ready photo-typesetting. To
complete this chain REWTEL will allow authors to directly input
their text into the computer where it can be edited by the
magazine staff and page proofs sent out by return of post.

20

COST ACCESS AND AVAILABILITY OF REWTEL:

REWTEL will appear to the user as a large book, sub-divided into
chapters and pages, each chapter will be subject-specific. Thus,
typical chapters may be ‘Software for TRS-80°, ‘Press Releases on
Radio Equipment’’, etc.

The access to each page is direct and under subscriber control.
You can, therefore, go directly to the chapter on, say, Filter
Products, without having to wade through pages of irrelevance to
you at that particular moment. The cost of REWTEL will depend
exactly on which of its facilities you wish to use. Thus, the
magazine update and bingo ticking aspects of REWTEL will be
free to any one with the right equipment who is prepared to
contact REWTEL and sign on. Other services will involve the
payment of subscription fees which will enable you to gain access
(having paid the fee) to the service.

This may be simply an annual payment for services such as the
datasheet facility or a small subscription coupled with a usage
charge for other services such as the software exchange service.

For anyone who is worried by the possibility of ‘illegal use of
their REWTEL account an elaborate system of password
protection is in use, and your REWTEL account should be no
more accessible to an unauthorised user than your bank account.

EQUIPMENT REQUIRED

In order to access REWTEL you will need a personal computer or
a standard VDU, plus either a 300 baud modem, or a Prestel like
1200/75 baud modem. The second option transmits data at
approximately 4 times the speed of the 300 baud modem.

We will be publishing designs for acoustically coupled versions
of both modems. This neatly avoids having to pay vast sums of
money to British Telecom to have a direct coupled modem
connected to your telephone line.

When you first sign on to REWTEL the REWTEL computer
will ask you to define your equipment in terms of make etc. If we
already know how to talk to it then REWTEL will install a special
driver to talk to you, thus taking care of problems such as your
screen size and cursor control characters. If not, then REWTEL
will ask you enough facts to enable it to control your terminal
remotely. Having signed on and determined your terminal
configuration, the whole world of REWTEL will be at your
disposal.

AVAILABILITY

By the time you read this the experimental version of REWTEL
will be on the air. We would appreciate people giving it a ‘go’, so
that we can obtain as much information and feedback about
operating problems as possible. In order to access REWTEL
during the initial phase, you will need a 300 baud modem and
RS232 terminal, or a computer playing at being a terminal,
capable of displaying at least 16 lines of 64 characters. Your
terminal or psuedo-terminal must also support cursor up, down,
right and left commands. Finally you need to know the telephone
number which will be Brentwood (0277) 230936. During this first
phase (approximately 4 weeks) the service will ONLY be available
from 7 o’clock at night until 8:30 AM the following day. Don’t be
troubled if you can’t make contact as teething troubles are bound
to mean some ‘down time’.

The issue after next (our birthday issue,incidentally)will
contain full information of the complete REWTEL service
inclgding, we hope, final details of the costs etc., for the non-free
services.

HOW YOU CAN HELP

We are looking for a band of brave volunteers, preferably within
travelling distance of Brentwood, to help with the implementation
of REWTEL. These people must own Personal Computers and
have a good knowledge of the hardware and software aspect of
their machine. We require this help to assist in writing and
implementing the pseudo terminal driver software for various
different personal computers. In return for their co-operation,
the volunteers will receive a free REWTEL subscription plus a
royalty every time the driver software for their particular machine
is sold to a REWTEL user. Interested parties should write to me,
Jon Burchell, ¢/o REWTEL, 200 North Service Road,
Brentwood, Essex. @ R & EW
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A Doppler DF System

We look at the practical implementation
of a Doppler DF system.
Design by David Cunningham.

THE RADIO DIRECTION-FINDING (RDF) system outlined
last month can be broken down into a number of discrete circuit
blocks. The circuit descriptions for each section of the circuit
should be read in conjunction with the block diagram published
last month.

ELECTRONICS CONSTRUCTION

If you wish to build the electronics from scratch, your best bet is
to use wire-wrap sockets for all of the DIP integrated circuits and
the discrete components (resistors, diodes, and small capacitors).
Individual wire-wrap pins may be used for the larger components
such as the electrolytic capacitors. All circuitry except the rf
summer may be constructed on open perforated board with 0.1’
spacing to accept the wire-wrap sockets. Be sure to bypass the + 5
V DC using 47n or 100n disc ceramic capacitors near each of the
TTL ICs and the CD4511s. Mount the 7805K regulator on a good
heat sink. Be sure to use 5% resistors and either mylar or dipped
mica capacitors for all of the audio filtering and digital one-shot
circuits.

The rf summer circuit must be mounted in a shielded
enclosure using construction practices consistent with the
frequencies involved. Phono jacks work well for the antenna and
receiver connectors. Keep all leads short and arrange the parts
symmetricaly.

A professionally designed unit utilzing double-sided printed
wiring boards with plated-through holes and an attractive
enclosure is available, contact the R&EW project pack office for
further details.

ANTENNA CONSTRUCTION

We do not have enough space within the pages of R&EW to
describe the Antenna construction in any detail but full details are
available from the R&EW offices.

INSTALLATION AND ADJUSTMENT

The RDF circuitry requires a 11.5 to 13.5V DC negative ground at
| Ampere maximum. Ordinary 12V DC automobile battery power
may be used, or, for fixed operation, an inexpensive 12.6V DC
power supply may be used.

System interconnection without the serial interface is
particularly straight forward as indicated in Fig 8 of last month.
While the external speaker connection can be used, you will
probably find a more convenient connection to be the high and
low ends of the receiver’s volume control. This will enable the
listening level of the receiver to be adjusted without affecting the
audio input level to the direction finder.

The serial interface can be used in several ways Bearing data
and receiver audio may be recorded simultaneously, virtually any
audio tape recorder is adequate for this application because of the
low baud rate and wide FSK shift used of serial data transmission.
A stereo system is recommended so that the normal receiver audio
(voice) information may be recorded with the bearing data.

Two systems may be connected as shown for remote data
display. A switch could be installed at the central site to enable a
single monitor point to display the bearing data received at two or
more remote sites for triangulation. The possiblilites for more

This article first appeared in *73 magazine!
JULY 1982

complex systems interconnects using digital processing for
automatic triangulation and logging are exciting.

Calibration adjustments are very simple and should not be
required after initial setup unless the antenna orientation is
changed or a different receiver is used.

Allow the receiver and direction finder to warm up before
making final calibration adjustments, however.

After setting the receiver’s volume control, the direction-
finder gain adjustment is made. Increase the gain until the
overload LED flashes on voice peaks. (if this adjustment is very
low, the display will remain blanked.) Setting is not critical, but
the overload LED should blink with a duty cycle between about
10 and 50 percent during normal speech.

The direction-finder bearing control should then be adjusted
so that the correct bearing is displayed for a known transmitted
signal. Do not use a nearby transceiver for this calibration as local
reflections are sure to result in an error. A repeater station which
is within the line of sight of the antenna makes the best calibration
source. Changing channels will have very little effect on system
calibration, so any convenient station within the band may be
used. The display should be calibrated to display bearing relative
to magnetic North in a fixed station set-up and should correspond
to straight ahead in a mobile application. The calibration range of
the bearing control is approximately 90 degrees. If the system
needs further correction, either rotate the antenna physically or
switch the antenna inputs to the electronics. Be sure not to reverse
the order of antenna rotation, however. The acceptable combi-
nations for inputs A, B, C, and D are: Ant. A, Ant. B, Ant. C,
Ant D; or Ant. D, Ant. A, Ant. B, Ant. C; or Ant. C, Ant. D,
Ant. A, Ant. B; or Ant. B, Ant. C, Ant. D, Ant. A. See Fig 2 for
definition of antenna inputs to rf summer.

If the serial interface option is to be used, the receive
frequency adjustment can be can be made by recording a few
minutes of data, then playing it back in the Remote Display Mode
while making this adjustment. Note the control settings where
invalid data occur, then set the control midway between these
settings. If valid data is received up to one of the ends of the
control adjustment, use the end point as the invalid data point.
The setting of this control is not very critical.

Accuracy tests have been performed using fixed-signal sources
and a fixed-receiving site to eliminate changing reflection paths.
The antenna was rotated on a calibrated turnstile and errors
measured between the true bearing and the displayed bearing.
These were generally well within 5 degrees except when the
transmitted audio was unusually loud or deepvoiced. Even in
those cases, better bearing data could be obtained by mentally
averaging the displayed data.
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Doppler DF System
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IDF
o il z
H
©
H
o
~
H
H
1
2
°
°©
00 80 ‘0‘0 IS‘O 200 25%0 3&0 !;0 -2 4 -l *2 +3
COMMUTATION ANGLE, # (OEGREES) CONTROL GATE VOLTAGE
Figure 4: FET control voltage required to produce the amplitude Figure 3: RF gain variation with control gate voltage
variation shown in last month’s Fig 5. for four typical FETs. The curve is a seventh-order
polynomial fit to the measured data.
CIRCUIT DESCRIPTION common-source configuration was  voltages with the weighting

RF SUMMER

The circuit to be used for antenna
summing should provide a low
insertion loss, provide a stable and
electronically-controlled gain
characteristic, have negligible
phase-shift variation with
changing control voltage, be
compatible with a  50-Ohm
unbalanced input, and lend itself
to operating into a 50-Ohm
unbalanced output.

PIN diodes and voltage-
controlled FET resistor devices
were tried and eventually rejected
for one or more incompatibilities
with the above requirements. The
dual-gate MOSFET operating in a

22

found to provide an excellent
choice. Fig ! shows the final
circuit.

The rf equivalent circuit is given
in Fig 2. Each MOSFET acts as a
current source into a common
output impedance. The single,
tapped inductor is used to cancel
the combined output susceptance
of the four MOSFETs. Device
input impedance is extremely high
and the circuit is broadband by
virtue of the relatively low value
resistors for line impedance
termination at all inputs and the
output. Some gain is lost, but it is
quite acceptable (less than 6 dB)
and could easily be made up with a
preamplifier stage at the output if
desired. The output voltage is the
weighted sum of the four antenna

determined by the transconduct-
ance of the FETs. Since the
transconductance can be varied by
the second gate control voltage,

this provides the means for
electronically combining the rf
voltages.

Fig 3 plots the measured circuit
gain (Eou/Ein) of four randomly
selected devices together with a 7th
order polynomial fit to the data.
By combining the MOSFET rf gain
characteristic of Fig 3 with the
desired antenna gain variation (see
last month), the control voltage
wave-form for antenna A can be
found. This is plotted in Fig 4. The
control waveforms for channels
B,C, and D are identical in shape,
but delayed by 90, 180, and 270
degrees respectively.

AUDIO SIGNAL PROCESSOR
Fig 6 shows the circuitry used to
extract the 300 Hz Doppler
modulation frequency from the
receiver’s audio output and
generate a logic signal
synchronized to the phase of this
signal for the display generator.
Threshold detectors are also
provided .to give an overload
indication to assist in setting up the
audio gain of the circuit and to
blank the display when no signal is
present,

Preamplifier A is AC coupled to
the receiver and contains a gain
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Figure 5: Circuit schematic of the control voltage waveform generator. Notes: Logic power is V¢c = Vgg = +5, Vge = —6 V4 = GND =V

Op amp power is +5 and —6V dc.

CONTROL YOLTAGE
WAVEFORM GENERATOR

Two PROMs are used to store the
waveform plotted in Fig 4. The
PROM address is multiplexed in
multiples of 90 degrees commu-
tation angle, and the PROM
output, after conversion to an
analog voltage, is demultiplexed at
the same time so that the entire
PROM memory is utilized to
generate each of the four control
voltages. Fig 5 shows the schematic
of the control voltage waveform
generator.

The CD4040 is a 12-stage ripple-
carry binary counter that produces
an 8-bit incrementing address to
the PROMs. When driven at a
frequency of 1,228,800 Hz, the
PROM address will cycle at a rate
of 300 Hz, which is the commu-
tation frequency of the system. To
multiplex the PROM, the two most
significant bits are modified by
adding a O, 1, 2, and 3 sequentially
to each of the PROM addresses
using a CD4008 full adder. The
resulting address is held
temporarily in the 8-bit 74LS273
latch which synchronizes the

otherwise skewed output of the
ripple counter.

Together, the two 74S287
PROMs provide an 8-bit address
by 8-bit output memory for the
control waveform. Each address
corresponds to 360/256 or 1.40625
degrees of commutation, while the
o