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"Give me
onegood reasonwhy I should

choose aVIC N home computer"
1. VIC is outstanding value

for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5K RAM.

I Fully expandable to 32K
of user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language as standard.

6. Corinects direct to
monitor or standard television.

7 Full size typewriter -style
keyboard.

8. Full colour and sound.
9. All colours directly con-

trollable from the keyboard.
10. 62 predefined graphic

characters direct from the
keyboard.

11. Full set of upper and
lower case characters.

12. 512 displayable characters
direct from the keyboard.

11 High resolution graphics
capability built into the
machine.

14. Programmable function
keys.

15. Automatic repeat on
cursor function keys.

16. User -definable input/
output port.

17 Machine bus port for
memory expansion and ROM
software.

18. Standard interfaces for
hardware peripherals.

19. VIC 20 is truly
expandable into a highly
sophisticated computer system
with a comprehensive list
of accessories ( see panel below).

20. Full range of software for
home, education, business and
entertainment on disk,cassette
and cartridge.

Accessories include:
Cassette tape unit.

 Single drive 5+" floppy disk unit (170 K bytes
capacity).

 80 -column dot matrix printer.
 3K, 8K and 16K RAM expansion cartridges.
 Programming aid packs; machine code

moni torcartridge,programmers' aid cartridge, high
resolution graphics cartridge.

 Plug-in conversion box for a full 32K,
40 -column x 25 lines VIC including Prestel com-
putability.

 Prestel/Tantel interface package.
 RS 232C communication cartridge.
 Memory expansion board
 1EEE/488 interface cartridge.
 loysticks, light pens, paddles and motor

controllers.

21. Books, manuals and learn-
ing aids from Teach Yourself
Basic to the VIC programmers'
reference guide (a must for
advanced programmers).

22. Full support forVIC owners
- their own magazine 'VIC
Computing'aswell as a national
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

24. Expertise and experience
- Commodore are world
leaders in microcomputer and
silicon chip technology

25. Commodore is the leading
supplier of micro -computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling
colour home computer in
the UK.

How many reasons was it
you wanted?

Cr commodore
VIC 20

The best home computer
in the world.

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
BAKER STREET, HIGH WYCOMBE, BUCKS, OR TEL: SLOUGH 79292. 296 for further details
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Remember we also stock Yaesu, Jaybeam, Datong, Welz,
G -Whip, Western, TAL, Bearcat, RSGB Publications.

IC OM
TRIED,TESTED AND TRUSTED

IC -720A
Possibly the best choice
in HE £883.inc.
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The main problem that the amateur of today has to deal with is
deciding just which rig 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 to 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 at in this light. 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
licence)? 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 tuning dial is moved? How many will run
full power out for long periods without getting hot enough to boil an egg?
How many have band data output to automatically change bands on a
solid state linear AND an automatic antenna tuner unit when 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 find anything to approach the IC -720A. It may be just a
little more expensive than some of the others - but when you remember
just how good it is, 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 -PSI 5 Mains PSU £99

IC OM

IC -2E £159.inc.
IC -4E £199.inc.
The Worlds most

popular
portables

11111":"

Nearly everybody has an IC2E - the most popular amateur
transceiver in the world - now there is the 70 cm version which is 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 slide -on changing facility.
BNC antenna output socket - 50 ohms for connecting to another
antenna or use the Rubber Duck supplied (flexible 'Ai A whip - 4E)
Send/battery 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 Useful for pocket operation.
External speaker jack - for speaker or earphone. This little beauty
is supplied ready to go complete with nicad battery pack, charger,
rubber duck.

A hill ring. el accessories in sleek.
!Cut I IOW 'bob, Poosle, Ior IC2E
BPS 11 eto1 babe., pack
BP4 Empty battery case to 6 AA cerIs
BP3 Standard battery pack
BP2 6 voo pack
BC30 Base charger for above

C p
49 00 BC25 114a., charger as ,opPI.en 4 25
30 00 DC1 12 von adapter D.,. 11 40
580 W.19 Speaker mrc,opr,one 12 00

12 70 CPI Mob,* csarg ,ead 320
22 00 IC 23 cases each 360
39 00 All pl,ces ,10.1. OAT

The IC4E is going to revolutionise 70 CM!

Free carriage on direct sales - call us. Please note: Access Barclaycard owners - goods must be
sent to address registered with credit card company

211N°
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151 for further details
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IC -290F f366.. IC -490E E445 Fix

290.1 44- 146 MHz 490E-430-440 MK,

The best pair since Dices!

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.

tc-73O The best for mobile
or economy
base station

£586.inc.

?lc I !,
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ICOM's answer to your HF mobile
problems - the IC -730. This new
80m -10m, 8 band transceiver offers
100W output on SSB, AM and CW.
Outstanding receiver performance is
achieved by an up -conversion system
using a high IF of 39MHz offering
excellent image and IF interference
rejection, high sensitivity and above all,
wide dynamic range. Built in Pass Band
Shift allows you to continuously adjust
the centre frequency of the IF pass band
virtually eliminating close channel
interference. Dual VFO's with 10Hz and
1KHz steps allows effortless tuning and
what's more a memory is 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 is a boon on todays crowded
bands. Full metering WWV reception
and connections for transverter and
linear control almost completes the
IC -730's impressive facilities.

1C-251 £499.inc.
IC -451 £630.inc.
Great Base Stations

ICOM produce a perfect trio in 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 transceivers.

1C -24G
Low-priced mobile

£169.inc.

The famous IC -240 has been
improved, given a face lift and renamed
the IC -24G. Many thousands of 240's
are in use, and its popularity is due in
part to simplicity 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 is by channel number - selected
by easy to operate press button
thumbwheel switches. This readout can
clearly be seen in the brightest of
sunlight. Duplex and reverse duplex is
provided along with a 12 2 KHz upshift.
should the new channel spacing be nec-
essary.

ICz25E
The Tiny Tiger

£259 ino

Amazingly small, yet very sensitive
Two VFO s. five memories. priority
channel, full duplex and reverse. LED
S -meter. 25KHz or 5KHz step tuning.
Same multi -scanning functions as the
290 from mic or front panel. All in all
the best 2M FM mobile ICOM have ever
made

NEWT
Tono Theta 9000E

6.50 inc

A highly sophisticated and amazingly
improved Theta -7000E, is the
Microprocessor -Controlled
Communications Terminal which
features completely automatic Send/
Receive of Morse Code (CW),
Baudot Code (RTTY) and ASCII.

An added feature of the Theta -9000E
is that a WORD PROCESSOR is now
built in the super unit!!
This saves a tremendous amount of time
when preparing documents and letters.

In addition, a high-speed Send/
Receive of graphic patterns drawn by a
light pen on a CRT Display can be easily
operated.

By introducing these exciting
developments to the amateur radio
world, Theta -9000E could build a strong
reputation for up-to-date performance.

Battery -Backed -Up memory, which
was one of the most popular
characteristics of Theta -7000E, has
been enhanced by a dramatic expansion
to 256 characters by 7 channels.

Large Capacity Display Memory can
cover up to 14,000 characters and
Screen Format contains 80 characters/
line by 24 lines. The easy -to -use, multi -
application, remarkable Theta -9000E
provides all the features you could de-
sire! Why not send for details?

Thanet Electronics
143 Reculver Road 8eitinge Herne Ray Kent Telephone 102273163859

nowomme:AftwommfANMemigssmomo.

Agents (phone first - all evening weekends only. except Scotland)
Scotland - Jack GM8 GEC 031 657.2430 (daytime)

031 665-2420 (evenings)
Midlands Tony G8AVH 021 329-2305

Wales - Tony GW3 FKO 0874 2772 or
0874 3992

North West - Gordon G3LE0 Knutstord (056514040
ansaphone evadable
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GOULD OSCILLOSCOPES SETA HIGHER STANDARD

The newGould OS300 Dual Trace 20MHiScope
A tough, professional instrument you can trust - at a price you can
afford! * Max. sensitivity 2mV/cm. * Stepped and continuously
variable attenuator and timebase controls. * D.C. coupled triggering
and "active" T.V. sync separator. *'Add' and 'Invert' for differential
measurements. * X -Y facility. Built to do more - safely, reliably and
for longer.

Ask for our 8 -page data sheet for full details and applications
information.

GOULD
c h FlpetrIcal Products

Gould Instruments Division
Roebuck Road, Hainault, Ilford, Essex IG6 3UE.
Telephone: 01- 500 1000.Telex: 263785

10619

180 for further details

L The firm for Speakers

Just 50P will bring you the latest Wilmslow Audio

80 page catalogue packed with pictures and specifications

of HiFi and PA Speaker Drive Units, Speaker Kits,
Cabinet Kits .

1000 items for the constructor.
CROSSOVER NETWORKS AND COMPONENTS.
GRILLES, GRILL FABRICS AND FOAM. PA, GROUP
DISCO CABINETS - PLUS MICROPHONES -
AMPLIFIERS - MIXERS - COMBOS - EFFECTS -
SPEAKER STANDS AND BRACKETS - IN -CAR
SPEAKERS AND BOOSTERS ETC. ETC.

* Lowest prices - Largest stocks *
* Expert staff - Sound advice *

* Choose your DIY HiFi Speakers in the comfort *
of our listening lounge.

(Customer operated demonstration facilities)
* Ample parking *

* Access Visa American Express accepted *

1

L 52The hrm for Speakers 0625 9599

35/39 Church Street, Wilmisow, Cheshire SK9 1AS

K:31 L'ghtning service on telephoned credit card orders, EIE

AUDIO

11111.141SUIVI
DCC GERALD MYERS

1st GRADE COMPONENTS & ACCESSORIES BY RETURN

1st Grade Components by Return

HIGH STAB RESISTORS. E12 range. %W. Carbon Film. 1R to 10M.
1p each
WIREWOUND PRESET CONVERGENCE POTS. 5.SZ, 20U, 25w, 8012
10012. ONLY 15p each.
PRESET CARBON SLIDERS. 150k, 2M2, 4M7. 8p each.
UNIMARK AC ADAPTOR. Ideal for powering small transistor radios
and calculators. Output 6V. 100mA. Fitted with calculator plug. £1.75
each or 2 for £3. Postage 35p each.
BC1B2A Transistor 9p each. IN4148 Diode 4p each. REED
SWITCHES amp. Length 20mm, 2mm dia 17p each.
LOUDSPEAKER BARGAINS. 1612. Eliptical. 13x20cm. Top manufac-
ture. Should be £5 each. Our price £2 each whilst stocks last. 30!.),
round. 10cm dia. ONLY £1.50 each.
Carr. 60p per speaker
GPO TYPE TELEPHONE (Modern) As new. Black £4 P&P £1.75
SPECIAL OFFER. £25 worth of new components for £5 P&P £1.75.
Each pack contains resistors, capacitors, transistors, pots, connectors,
radio, electronic and audio items. £50 worth of components for
ONLY £10 P&P £2.50.
SEND 40p for the GREEN CAT. Contains 1000s of components, and
accessories at unbeatable prices. Receive Free. Gift.

NEW ELECTRONIC DISCOUNT CENTRE Open at 12 Harper Street.
Leeds 2 Ahove Union Jack Clothing Store. Open 9 to 5.30pm.
Weekdays and Saturdays. CALLERS WELCOME.
POSTAGE 15p in the £ unless otherwise stated. Prices include VAT.
DEPT REIN
MYERS ELECTRONICS, 12 HARPER STREET, LEEDS LS2 7EA.
Telephone Leeds 452045.

154 for further details
181 for further details4 RADIO & ELECTRONICS WORLD



EDITORIAL

Another R&EW Triumph!
Regular readers of this column will recall from our
February edition that we were on the look -out for someone
"keen on radio/electronics and tolerably literate", to join
our editorial team. Well, we've had a bit of a triumph here,
because within a week of that issue hitting the bookstalls
we had a call from Gary Evans (yes, THE Gary Evans),
who just happens to be one of the finest technical
journalists/design engineers around, and is also widely
regarded as one of the UK's leading computing experts.

When Gary arrived at our offices we pulled a rather
dirty trick on him. We took him out for a slap-up meal,
plied him with plenty of booze (in the best journalistic
tradition) and then, when he wasn't quite sure what day of
the week it was, conned him into signing a contract to join
us as our Assistant Editor. Sneaky?

A Touch of History
Gary has had a rather interesting career. In the mid 1970's
he joined the editorial staff of Electronics Today
International (ETI) magazine, which was then (and still is)
one of the best technical journals around. Within a couple
of years he became Projects Editor of ETI. In 1979 he
became the first Editor of Computing Today, which at that
time also showed great promise of eventually becoming a
good magazine.

And then, at the ripe old age of twenty-four, Gary
suddenly developed a severe case of itchy feet, coupled
with an inexplicable feeling that life was 'passing him by'.
So he resigned from the publishing world and promptly set
off on a journey that can aptly be described as "Evans'
Travels", which lasted for the next three years.

Gary's travels took him round the world several times.
He stopped off in the States for a while, to give the
Americans some help with their space programme. He
paused in Australia for a few months, to do a little gold
prospecting. He got shot at in Angola. He occasionally
returned to the UK where, amongst other things, he at one
stage worked on a hush-hush defence contract, and on
another, drove a bus for Cardiff Council.

Back to the Present
That brings us back to the present time and Gary has
already settled comfortably into his new 'Assist, Ed' chair
at the R&EW offices. We are sure that his publishing
expertise will be a great asset. Mind you, we are aware that
there is a risk of him trying to pass on some BAD publish-
ing habits, so we've warned him that we will NOT be
publishing pictures of Chieftain tanks, Spitfire fighters or
Wellington bombers in OUR electronics magazine!

Inflation Strikes Again
To allow for the increased postal costs resulting from the
increased magazine weight, we have increased our
subscription fee by 50 pence (to £10) as from this issue.

The latest news on the 'subscriptions' front is that we
hope to be increasing the size of of R&EW by ANOTHER
sixteen pages in the near future (probably about June or

July), and when that happens, we may have to increase the
subscriptions fee by quite a large amount. So, if you dive
in fast, you can beat inflation by taking out a subscription
now, before the proposed new costs come into effect.

Practising what you preach
The Sony `Typecorder' personifies the year of 'Information
Technology'. It is significant that R&EW should be
experimenting with this communication medium to bring
our readers closer to the very latest innovations and the
means of expediting the written word - if ever there was a
publication at the heart of information technology, the
R&EW is surely it (or should that read 'IT' ?).

It is also significant that the other 'end' of the first
transatlantic `Typecorder' conversation should be one of
Wayne Green's publications: in a world of anonymous
publishers, Wayne is still very much an innovator and
individualist who is prepared to speak/write his mind. We
like to think that Wayne is one of the more interesting
alternatives to the 'reader fodder' churned out by the major
publishing groups on both sides of the Atlantic.

A myriad of solutions looking for
problems.
Now that R&EW Z.8 development system has been
unleashed, we are beginning to provide a programmer's eye
view of its capabilities. We have been enormously
encouraged by the enthusiastic reception from industry and
educationalists, and feel that many people have recognized
the system for what it is: the first easily programmable on -
chip Microcomputer solution in the world. We are grateful
to Zilog for their assistance and ecouragement in getting this
project under way.

Whilst we are compiling a series of projects based on
dedicated applications of the system, we are very anxious
that our readers should put forward some of their own ideas
and programmes. We are offering free development boards
(as well as standard author's rates) for published
applications - so don't forget to write.

APRIL 1982 5
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House of Instruments Ltd.

with a 2 YEAR guarantee

DM 801
DIP METER

£55

DM 1001 DIP Mater- 700 kHz to 250 MHz in 7 bands - Inductive
and Capacitive coupling with an 'RF Searcher - high sensitivity -
absorption Frequency Meter - Xtal tester - Marker generator -

CW and AM monitor
FC 754A Digital Frequency Counter -6 digit - 10 Hz to 250 MHz

FC 756 - 10 Hz to 500 MHz
DF 760 - Combined 7 digit Frequency Counter and 31/2 digit DMM.

SG402
30 MHz A.M.
SIG. GEN.

£65

SG402 A.M. Signal Generator- 100KHz to 30MHz in 6 bands -
100mV of OP with variable attenuator - Int and Ex A M - Solid

State - Lightweight and portable - Large clear easy to read
frequency dal

AG 202A
SINE -SQUARE
OSCILLATOR

£74

AG202A 200KHz R.C. Oscillator - 20Hz to 200KHz in 4 ranges -
Sine and Squarewave - Flat O'P to 10V r m s from 600 ohms -
< 0 5% distortion -> 60dB of variable OP atten - Ext. Sync -
Large easy to read single dial with smooth precise tuning control-
AG203 Low Distortion Oscillator -< 0 1% distortion - 10Hz to

1MHz Jr ` ges

CO 1303E1
5 MHz
OSCILLOSCOPE

£ 117

C013030, DC to 5MHz Oscilloscope- 10mV/div sensitivity with
variable atten - Int variable sweep frequency in 4 ranges from 10Hz

to 100KHz - Int and Ext sync - Direct deflection terminals can
monitor R F up to 450MHz C01303G as above, plus 1 8 to 54MHz
monitor freq range from 1 to 500W direct coupling -Two Tone gen

1KHz and 1 575KHz - ideal for SSB. AM CW etc

FG 270
FUNCTION GEN

£149

FG270, Function Generator -0 1Hz to 1MHz in 6 ranges -
sine, square and triangle - 20V pep open circuit output -<
distortion -D C offset - TTL OP - Ext VCO for sweep tests

F0271 as above plus 0 02Hz to 2MHz in 7 ranges - Irt sweep -
Pulse, Tone Burst and A M

DL 705
31/2 DIGIT
DMM

f 99

DL 705 31/s Digit LED DMM - 2V FS 1000V FS (DC and AC) - 20A
FS to 200 mA FS (DC) -2 ohms FS to 20 M ohms FS - Accuracy

0 5% of reading - Compact, reliable and easy to use
DL706 3%2 Digit Auto Ranging and Zero -0 1% of reading - 1000/

resolution - AC Amps
DL 720 41%2 Digit -0 03°,0 of reading

Plus many other Trio Products such as high sensitivity electronic voltmeters, Wow and Flutter meters, DIP
meters and of course the main range of Trio scopes up to 100MHz -JUST ASK FOR THE CATALOGUE

smaxitua

PRICES AS FROM 1ST APRIL 1982
(EXCLUDING VAT)TRIO,

House of Instruments Ltd.,
Clifton Chambers,

62, High Street,
Saffron Walden,
Essex CB10 1EE.

Telephone: (0799) 24922
Telex: 81653.

OAR

r.

co

152 for further details
DAL 9622A
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NEW PRODUCTS

Increased Scope
The 14D15 is the latest addition to
the Scopex range of oscilloscopes.
Evolved from the popular 14D10
series the new 'scope is a 15 MHz
dual trace model incorporating
push button X-Y, add and invert
facilities, probe compensation and
an active TV sync separator as
standard features.

The I4D15 costs £250 + VAT a
price that includes two probes and
carriage to anywhere in the UK
mainland.
Scopex Instruments Ltd,
Pixmore Avenue,
Letch worth,
Herts SG6 IJJ. No. 260

New Spec. PPMs
Surrey Electronics, long known for
their range of meters and PPM
drive units, have just released a
new specification sheet. One of the
products described is the PPM3
drive circuit.

The PPM3 is intended for
monitoring unbalanced signal lines
although the addition of a 1:1

transformer will provide a
balanced input. Three non -
interactive 20 turn presets for zero,
FSD and gain adjustments are
provided together with a sealed
single turn preset for precise
setting at mark 1.50. The boards
maintain a flat frequency response
and do not suffer from loss of
accuracy or zero drift even in high
radio frequency fields. Each board
can drive two meter movements.
The spec. sheet provides details of
Ernest Turner meters.

The Ernest Turner range of
meters provide movements with
well defined ballistics, a feature
that is essential if transient signals
are to be accurately displayed. The
meters, available as single
movements (in three sizes) or twin
versions, may be illuminated with
festoon lamps.

The PPM3 costs £45 as a ready
built unit, £28 as a kit. Ernest
Turner meters cost from £25.
Surrey Electronics,
The Forge,
Lucks Green,
Cranleigh,
Surrey. No. 253

Meter Range
A range of multimeters
manufactured by the BBC (that's
the Brown Boveri Corporation) is
now available from the House of
Instruments. The range comprises
three digital and three analogue
types all featuring a large clear
display. The meters are supplied
complete with batteries, test leads
and most with a carrying case.

The MA ID and MA 2D are 31/2
digit LCD hand held meters with
the MA 1H and MA 2H as their
lower priced equivalents.

The MA 3D and MA 3E are
designed with the display, digital
or analogue, forming an integral
part of the meters case lid. This
allows the display angle to be
adjusted to suit any application
and means that, when closed, the
model forms its own robust
carrying case.

Also in the range is the MA 5D
bench model featuring a 41/2 digit
display with, as well as the usual
voltage/current etc. ranges, the
ability to measure capacitance.
Quiswood Ltd,
30 Lancaster Road,
St Albans,
Herts ALI 4ET No. 248

Apple Plug -In Modules

The North West Instrument
Systems Model 85 is a fully
programmable digital memory
oscilloscope unit retailing at $995.
The two channel 50 MHz
instrument with disk storage
(operating software is contained
on a single 51/4 inch minifloppy)
occupies two peripheral slots on
the Apple II.

The unit comprises of two PCBs
enclosed within a metal case and
the entire module barring the two
probes, fits within the Apple.

Input signals are sampled by a
high speed sample and hold circuit
before A -D (8 bit) conversion.
Waveforms may be stored in disk
memory for later display or use in
extensive calculations.

The Model 85's vertical gain,
sweep speed, trigger level and
other functions are all
programmable.

Excellent sensitivity and
accurate time base and vertical
scale calibration, amongst other
features, mean that the device in
conjunction with an Apple II
computer can meet the demands of
high-performance signal
acquisition instruments, at a far
lower cost.

The US price is $995, UK
shipping charges, taxes etc. will be
extra. Details from:
Northwest Instrument Systems
Inc.
PO Box 1309,
Beaverton,
OR 97075
USA No. 249

Filter Range
A new range of filters and CB
accessories has been recently
launched by AKD. The range,
called the 'Blackline' series
comprises a car FM radio booster,
CB notch filter for TV or car, CB
FM radio booster with combined
CB notch filter, high pass filter for

UHF TV and a CB signal booster
for receive. All carry a 2 year
guarantee.
Armstrong Kirkwood Dev.,
10 Willow Green,
Grahame Park Estate,
Hendon NW9 5GP.
Tel: 01-205-4704. No. 261

The Interfaker

In theory all datacomms devices
should be plug compatible but as
we know this is often far from true
in practice. The Interfaker from
Modular Technology will help find
out why machines aren't talking to
each other and will enable lines to

be patched so that they do.
The module plugs into the

system bus and a row of DIL
switches allows each line to be
broken and in conjunction with the
built in logic probe allows the state
of each to be investigated. A patch
panel and jump leads allow lines to
be rerouted when what's what and

where it should go is sorted out.
The unit is powered by a single

9V battery and features a charger
jack to facilitate the use of Ni-
cads.
Modular Technology, No. 252
PO Box 117,
Watford,
Herts WDI 4PD Tel: 01-421-0626
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MAIL ORDER
THE EASY WAY - THE BREDHURST WAY
TO ORDER ANY OF THE ITEMS LISTED BELOW
SIMPLY WRITE ENCLOSING A CHEQUE OR
PHONE AND QUOTE YOUR CREDIT CARD NO.
-WE DO THE REST!

TRIO
TS830S
VF0230
47230
SP230
DiC230
YK88C
YK88CN
75130S
TS130V
VF0120
TL120
MB100
SPI20
47130
PS20
PS30
MA5
MC50
MC355
MC305
LF304
TR9000
809
TR7B00
TR7730

7.12300
VB2300
MB2
RAI
TR2600
SMC24
ST I
BC5
SC3
P824
TR8400

PSIO
TR9500
R1000

SP100
HC1O
HS5
HS4
SP40

COM
C730
C720A
PS15

251E
25E

0290E
C2E
C LI/2/3
C HM9
C BC30
C BC2S
C CP1
C BP2
C BP3
C BP4
C BPS
C DC1
C

Base Stand and Quick Charger
12V Quick Charger
Soh Carrying Case Plus Belt Hook
Spars Battery Pack and Charger Lead
70cm FM Synthesised Mobile

Transceiver
Base Station Power Supply for 8400
70cm Srritt *sod Multimode
Synthesised 200KHr-30MHz

Receiver
External Speaker Unit
Digital Station World Time Clock
Deluxe Headphones
Economy Headphones
Mobile External Speaker

HF Mobile Transceiver 8 Bind
HF Transceiver & Gen Coy Receiver
Power Supply for 720A
2M Multimode Base Station
2M Synthesised Compact 25W

Mobile
2M Multimode Mobile
2M FM Synthesised Handheld
Soft Cases
Speaker/Microphone
230V AC Base Charger and Hod
230V AC Tnckle Charger
Car Charging Lead
6V Nicad Pack for IC2E
9V Nicad Pack for IC2E
Empty Case for 13 r AA Nicads
11 5V Nicad Pack for IC2E
12V Adaptor Pack for IC2E
IOVV Booster

TV INTERFERENCE AIDS
Ferrite Rings dia per pair
Torord Filter TV Down Lead
Low Pass Filter LP30 100W
Trio Low Pass Filter LF304 1kW
Yee. Low Pass Filter FF501DX 1kW
HP4A High Pass Filter TV Down Lead

ANTENNA BITS
H1-0 Balun 1 1 SkYV pep1PL259 Fining/
T Piste, Polyprop Dipole Centre
Ceramic Strain Insuletors
Small Egg Insulators
Lar9.. Egg Insulators
75 ohm Twin Feeder - Ugh? Duhr-Per Mater
300 ohm Twin Feeder - Per Meter
U133467 Low Loss 50 ohm Coax -Per Meter

694 00
215.00
119.00

34.96
179.00
29.60
32.64

525.00
445.00
85.00

144.00 (1.50)
17.00 (1.501
23.00 (1.50)
79.00 (1.501
49 48 (2.501
85.50 (5.001
56.00 (5.001
25 76 11.501
17.80 (0.751
13.80 (0.751
17.90 10.751

389 00 I-1
34 90 11 501

254 00 i-I
247 00
186 00
58 00
17 71
6 90

TS 7730

£247 inc. VAT

160.10m Transceiver 9 Bands
Digital V F 0 with Memories
All Bend ATU/Power Meter
External Speaker Unit
Dig Frequency Remote Controller
500Hr CW Filter
270Hr CW Filter
8 Bond 200W Pep Transceiver
8 Bend 20W Pep Transceiver
External V F 0
200W Pep Linear for TS 120V
Mobile Mount for TS130/120
Bose Station External Speaker
100W Antenna Tuner
AC Power Supply - TS 130V
AC Power Supply - TS 1305
5 Band Mobile Aerial System
Duel Impeadance Omsk Microphone
Fist Microphone SOK ohm IMP
Fist Microphone 500 ohm IMP
HF Low Pass Filter 1kW
2M Synthesised Multimode
Bald Plinth for 7R9003
2M Synthesised FA/ Mobile 25W
2M Synthesised FM Compact Mobile

25W
2M Syntnestsed FM Ponis,'
10W Arnpiiner for TR2300
Mobile Mount rOr TR2300
Flexible Rubber Antenna for TR2300
2M FM Syntheliied Handheld

Carr

2.00)
2.001
1.501
1.501
0.501
0.501
I-)(-/

(1.501

501
' 501
0 531

195.00 -)
Extern., Speaker Microphone for 2400 13.0 001

45.00 ' 501
18.40 L 1 001
11 50 10.50)
15.87 10.751

334.00 1-)
64.00 12.00)

449.00 1-1

297.00 I-)
26.90 11.501
58.80 11.501
21.85 10.75)
10.35 10.751
12.40 11.501

586 00
883 00 1-I
99 00 13.00)

499 00 I-1

259.00 I-)
366.00 I-)
169 00 I-)

3.50 10.501
12.00 10.751
39.00 11.50)
4.25 10.751
3.20 10.501

22 00 11 001
17.70 11 .001
5.50 (0.751

30.50 (1.001
8.40 10.751

49.00 1100)

0.50 10.201
2.00 10.501
3.95 (0.501

17.90 81781
22.25 10.751
5.95 1--)

9.95 10.751
1.00 (0.20)
0.40 10.101
0.40 10.101
0.50 (0101
0.16 10.02)
0.14 10.02)
0.60 (0.20)

UR76 50 ohm Coax -Per Meter 0.25 (0.05/
Please send total posted. indiceted Any excess Will be

refunded.

MICROWAVE MODUL
MMT144/28 2M Trona...ter for HF Rig 99.00
MMT432/211S 70cm Tran.varter for HF Rig 149.00
MMT432/144R 70cm Treneverter for 2M Rig 184.00
MMT70/28 4M Transwiner for HF Rig 115.00
MMT70/144 4M Tranevener for 2M Rig 115.00
MMT1296/144 23cm Tranevorter for 2M Rig 184.00
MMLI 44/25 2M 25W Linear Amp l3W VP) 59.00
MML144/40 2M 40W Linear Amp 110W VPI 77.00
MML144/100S 2M 100W Unear Amp 110W VP) 129.00
MML432/20 70cm 20W Linear Amp (3W I/PI 77.00
MML432/50 70cm 50A/ Linear Amp

110W l/P) 119.00
MML432/100 70cm 100W Linear Amp

I IOVV I/P) 228.64
MM2000 RTTY to TV Converter 189.00
MM4000 RTTY Transceiver 269.00
MMC50/28 6M Converter to HF Rig 27.90
MMC70/28 4M Converter to HF Rig 27.90
MMC144/28 2M Convener to HF Rig 27 90
MMC432/28S 70cm Convener to HF Rig 34.90
MMC432/1445 70cm Convener to 2M Rig 34 90
MMC435/600 70cm ATV Converter 27 90
MMK1296/144 23cm Convener to 2M Rig 59 80
MMD050/500 500MHz Digital Frequency

Meter 69.00
MMD600P 800MIlr Prescaler 23 00
MMDP1 Frequency Counter Probe 11 50
MMA28 10M Preamp 14 95
MMAI44V 2M RF Switched Preemp 34 90
MMF144 2M Band Pais Filter 9 90
MMF432 70cm Band Peas Filter 9 90
MMS1 The Morse 'Felker 115.00
DATONG PRODUCTS
PC I General Coverage Converter HF

On 2M Rig 120.75
VLF Very Low Frequency Convener 25.30
ELI Frequency Agile Audio Filter 57 55
FL2 Multi -mode Audio Filter 89.70
ASP B Auto RF Speech Clipper

(Trio Plugl 79.35
ASP A Auto RP Speech Clippers

,Yeesu Plug) 79.35
075 Manually controlled RI SOCK^

Clipper 56.35
RFC fiA RF Speech Clipper Module 26 45
D70 Morse Tutor 49.45

E3redhiFit
electronics

AD270 indoor Active Dipole Antenna
AD370 Outdoor Active Dipole Antanne
MPUI Moons Power unit
MORSE EQUIPMENT
MK704 Squeeze Peddle
HK707 Up/Down Key
HK704 Deluxe Up/Down Key
EKMI S Practise Oscillator
EK121 Elbug

Marching Side Tone Monitor
Electronic Keyar

EKM 12A
EKI50
ROTATORS
KR250
Hirschman
95028
KR4OORC

KRISOORC

Kenpro Lightweight 1.1i" mast
80250 VHF Rotor
Colorotor iMerl VHF)
Kenpro IHFI Complete with

Lowy Clomps
Kenpro Wed HFI Compiete with

Lower Clamps
DESK MICROPHONES
SHURE 4440 Dual Itnoesdence
SHURE 5267 Mk n Power Microphone
ADONIS AM502 Compression Mic 1 0/P
ADONIS AM601 Compression Mic-Meter 1 0/P
ADONIS AM 802 Compression Mic-Meter 3 0/P
MOBILE SAFETY MICROPHONES
ADONIS AM 202S Clip -on
ADONIS AM 202F Swan Neck  Up/Down Buttons
ADONIS AM 202H Head Band-Up/Down Buttons
DAIWA RM940 Infra Red Link

HAND MICROPHONES
T A 600 Fist Mic.
Power Mic. Wide Impeadance
TRIO MC30/35 600/50K IMP
YAESU YE7A/YDB48 800/50K IMP
SHURE 201 High IMP Quality Mic

TEST EQUIPMENT
Dree VHF VVavemeter 130-450MHr
FXI Waverneter 250MHr MAX
DM81 Trio Dip Meter
MMD5G/500 Microwave Modules Frequency

Counter

37 95
51.75

8.90

1050
10 50
14 50
875

29 95
10 95
74.00

4495
49 95
49 95

99 95

139 95

29 95
39 95
39.00
49.00
59.00

20.95
30.00
30.95
415.00

4.95
9.95

13.80
5.75

14 50

24.95
33.00
80.00

69.00

YAESU

813855.0000
FT902 DM 160-10m 9 Band Transceiver

(-I FC902 All Band A.T U
31.00

(I.50)

1-1
(-)

SP901 External Speaker
FT1012 180-10m 9 Band Traineceiver IFMI
FT10121) 160-10m 9 Band Transceiver (FM)

590.00
(1.50)

(-I

(-) Digital R 0 665.00 I-)

1-/
1-1

OCT101Z DC/DC Power Pack
FF7A7N01701Z 5Cooselindng7Fra.nn.foiriI.0.:22/200w()

Pep

42.55
13.130

(1.50)
(0.75)

8 Band Transceiver 20W pap
456111928896855...

(-/

FFTp770077S

Matching Power Supply
FTV707R121 Transverter -2M

(5. °0-1-11

1-1
1-1
1-1

FV707DM Digital V F 0
FC707 Matching A.T U./Power Meter
MR7 Metal Rack for F7707
MMB2 Mobile Mounting Bracket for F7707

..0000:000

85.00

1165:7100

(:(

(1.00)
11.00)

1

1-1
1-/
(-/
(--)
1-1I-)

FRG7 General Coverage Receiver
FRG7700 200KHr-30M1-1, Gen Coverage

Receiver
FRG7700M As above but With Memories

FT208R 2M FM Synthesised Handheld
Antenna Tuning Unit

70cm FM Synthesiud Handheld
Base Trickle Charger
Base FasVTrickle Charger

189.00 (-/
43S10000 ((--;

37.00 11001
209.00 1-1
219.00 I-1

4246..8510 In1i35001)

Compact Trickle Charger
1000:750758)1)Battery Sleeve for use with NC7'8

Spare Battery Pack
187370255

I-) 12V DC Adaptor
2M Synthesised Multimode

13.409.00 10(75:

F7780R 70cm Synthesised Multimode
(1.8101Hz Shift) 459.00 I-)

,FTPpA438130F1

Matching 230V AC Power Supply 6100 11.50)

AS REVIEWED 

.

MMIE111 Mobile Mounting Bracket 22.26 (1.001
CSC( Soh Carrying Case 3.45 10.751
NCI IC 240V AC Trickle Charger 8.00 10.751

1-1 FL2010 Matching 10W Linear
Nicads 2.2 AMP HR Nicads Each

54.40
2.50

11.201
1-1

1-1
1-1

FL21002 160-10rn 1200 Watt Linear
FF501 DX H F Low Pass Filter lkW
FSP1 Mobile External Speaker 8 ohm OW

425.00
23.00
9.95

15.001
10.751
10.75)()

YH55 Headphone. 8 ohm 10.00 10 751
YH77 Lightweight Headphones 8 Ohm 10.00 10.751
OTR240 World Clock (Quartz) 28.0010.751
VM24A Speaker/Mic 207/208/708 16.85 10.751
YD148 Stand Microphone Dual IMP

4 Pin Plug 21.10 11.501
VM34 As 148 but 8 Pin Plug 21.46 11.501
YM38 As 34 but uodown Scan Buttons 22.60 11.50)

FOK VHF/UHF EQUIPMENT
Multi 700EX 2M FM Synthesised 25W Mobile 199.00 1-1
Multi 750E 2M Multimode Mobile 289 00 I-1
Expander 70cm Traniverter for M750E 219.00 (-I

1- STANDARD VHF/UHF1- C78 70cm FM Portable 219 00 1-1I- CPB78 10W Matching Linear 67.50 11.501
C58 2M Multimode Portable 239 00 (-I

10 50 CP858 25W Matching Linear 79 50 11.501
0 50 CMS Mobile Bracket 19.95 11.001

10 50 CLS Soh Carrying Cate 6.96 10.751
050 C'2 230 Charger 7.59 10.751
'050 DRAB POWER SUPPLIES
1050 All with Over -Volts - Current Limit and Thermal Protection'- 4 AMP 27.96 11 501 12 AMP 89.00 12.001

6 AMP 44.95 12.001 24 AMP 99.00 13,001

'200
200
200

MODEL
7 50 110

13.00

11.50
II 50

1-
1-
1-

(-(-
SWR - POWER METER
Model 110 H F/2M Calibrated Power Reading
SWR25 H F/2M Twin Meter

11.50
11.50

10.501
10.50).1- UH74 2M/70 14.30 8150/

10.75 WELZ SP15M H F/2M 200W 29.00 (0.751
WELZ SP200 H F/2M 59.00 10.751

10.501 WELZ SP300 H F/2M/70 79.00 10.751
10.751 WELZ SP400 244/70 59.00 10.751
10.751 DAIWA SW110A H F/244 36.00 1-1
10.75/ DAIWA CH6204 H F/2M Cross Pointers 52.90 1-1
10.751 DAIWA CM630 2M/70 Cross Pointers 71.00 (-)

DUMMY LOADS
(-I 01.30 PL259 30W MAX 5.00 10.50)

10.751 PL259 60W MAX 5.80 10.701

10.75) DI.60 N TYPE 80W MAX 16.50 10.701

DL800 S0239 600W MAX 29.95 11.501
10.751 DL1000 50239 1000W MAX 39.95 11.501

.1\
lielb Amor

MAIL ORDER All prices correct at time of going to press.

Mon -Sat 9-12.30/1.30-5.30 BREDHURST ELECTRONICS
RETAIL

Mon -Sat. 9-12.30/1.30-5.30

HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786
VISA

203 for further details
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NEW PRODUCTS

BOSS Boxes
The new range of two piece
aluminium boxes from BOSS
should prove ideal for designs that
incorporate keyboards, meters or
switches. Ranging in size from 178
x 210mm to 483 x 26Imm with an
overall height of SImm, the

sloping front design permits
comfortable operation of switches
etc. with excellent display
visibility.
BOSS Industrial Mouldings Ltd,
James Carter Road,
Mildenhall,
Suffolk 1P28 7DE. No. 258

New Power Supplies
A range of 22 power supply units
providing outputs from 8V at 2A5
to 350V at 0A2 has been intro-
duced by Telonic Berkeley. The

Kikusui models offer control of
output voltage (from OV) via two
controls giving fine and coarse
adjustment together with contin-
uous control of current from 10'o
to 100010 of rated value, thus the
devices may be operated in a
constant voltage or constant
current mode. Voltage and current
levels are displayed on separate
meters.

The modules may be used in
series to provide higher output
voltages or in parallel to increase
the available current. In the latter
mode a simple link between units
enables both to be controlled by
one unit.

The units may be rack mounted,
a standard 19" rack accepting up
to five modules.

Any enquiries to Bob Lovell at:
Telonic Berkeley (UK) Ltd,
2 Castle Hill Terrace,
Maidenhead,
Berkshire. No. 254

New Large ROMS

Hitachi - the innovative
technology people - have
announced two new large capacity
memory ICs fabricated in low
power CMOS technology.

The largest is a 256K mask
programmable ROM organised as
64K x 4 or 32K x 8 and should
prove useful in such applications
as speech synthesis and character
generation.

The other device is a 128K byte
organized ROM which achieves a
maximum access time of 250 nS,
fast for this size of memory.

Both the HN6I256 and
HN613129P operate from a single
5V supply and consume very little
in the way of watts.
Hitachi UK Ltd,
Hitec House,
221-225 Station Road,
Harrow, Middx.
Tel: 01-861 1414. No. 256

Ambit's quarterly
The third of Ambit's 'price on the
page' quarterly catalogues (The
Spring Edition) features the wide
variety of components featured in
the past with the important
addition of a range of ferrites
selected for the RF design
engineer. These include parts for
HF broadband RF amplifiers,
Balun designs, Chokes etc.

A cross reference chart will soon
follow, enabling bemused
engineers to compare the
apparently random nature of
different manufacturer's
nomenclature.
Ambit International,
200 North Service Road,
Brent wood,
Essex. No. 250

Microwave Modules
The new 1 500 MHz Link
Terminal from Microwave
Modules Ltd is intended for point-
to-point operation replacing or
supplementing telephone lines and
may be used in conjunction with
VHF or UHF mobile radio
systems.

The equipment has an RF
output of four watts and features
excellent receiver sensitivity. A
choice of AC mains or 24V DC
powered versions is available and
modular construction facilitates
field servicing.
Micro Wave Modules Ltd,
Brookfield Drive,
Aintree,
Liverpool, L9 7AN.
No. 259

           
Latest Catalogue
The latest catalogue from Harris
Electronics details the large and
varied range of testmeters stocked
by the company.

In addition to the usual
multimeters the company stock
such items as Insulation Testers,
electronic thermometers and
'clamp testers'.

Well worth a browse.
Harris Electronics,
/38 Gray's Inn Road,
London WCI X 8AX
Telephone

No. 251
01-837

7937           
Workstation News
The Telpro multipurpose work
station is designed to hold PCBs of
up to 175mm in its standard
position and can be extended to
cope with boards of up to 280mm.
It can accommodate oval or odd
shaped PCBs while connectors,
switches and other components
can be held with adaptor plates
supplied.

The workstation provides a 360
degree rotation and allows both
working height and angle to be
adjusted. Component trays are
incorporated into the die cast base
of the unit.

The price £32.50 from:
Electronic Hobbies Ltd,
17 Roxwell Road,
Chelmsford,
Essex CMI 2L Y. No. 255

Transformers Galore

ILP have increased their range of
toroidal transformers and can now
offer 98 different types. These
range from 30VA to 625VA with
each transformer available with

110V, 220V or 240V primary
windings.
ILP Electronics Ltd,
Graham Bell House,
Roper Close,
Canterbury,
Kent CT2 7EP. No. 257
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PrNAIR
BRANDLEADING ELECTRONICS

NOW AVAILABLE IN KIT FORM
S X 1000
Electronic Ignition

 Inductive Discharge
 Extended coil energy

storage circuit
 Contact breaker driven
 Three position changeover switch
 Over 65 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg earth vehicles

/

MAGIDICE
Electronic Dice

 Not an auto item but great fun
for the family

 Total random selection
 Triggered by waving of hand

over dice
 Bleeps and flashes during a 4 second

tumble sequence
 Throw displayed for 10 seconds
 Auto display of last throw 1 second in 5
 Muting and Off switch on base
 Hours of continuous use from PP7 battery
 Over100 components to assemble

r L
-114.'

1 -

SX2000
Electronic Ignition

 The brandleading system
on the market today

 Unique Reactive Discharge
 Combined Inductive and

Capacitive Discharge
 Contact breaker driven
 Three position changeover switch
 Over 130 components to assemble
 Patented clip -to -coil fitting
 Fits all 12v neg earth vehicles

*44462 AT MI

AT -80

1- -I
1'44

,

a

1gt
' 4INE

'AMP -J"./ le
1 &it :f

I .9,

C t C. I. """"'-e. 1

Electronic Car Security System
 Arms doors. boot, bonnet and has security loop to protect

fog /spot lamps radio:tape, CB equipment
 Programmable personal code entry system
 Armed and disarmed from outside vehicle using a special

magnetic key fob against a windscreen sensor pad adhered to
the inside of the screen  Fits all 12V neg earth vehicles

 Over 250 components to assemble

1

4

4111111R -1604011e. ty-

;;Pb -

TX2002
Electronic Ignition

 The ultimate system  Switchable
contactless  Three position switch with

Auxiliary back-up inductive circuit
 Reactive Discharge Combined capacitive

and inductive  Extended coil energy storage
circuit  Magnetic contactless distributor trigger -
head  Distributor triggerhead adaptors included

 Can also be triggered by existing contact breakers
 Die cast waterproof case with clip -to -coil fitting  Fits

majority of 4 and 6 cylinder 12v neg earth vehicles
 Over 150 components to assemble

VOYAGER Car Drive Computer
 A most sophisticated accessory  Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd  Affords 12 functions centred
on Fuel, Speed. Distance and Time  Visual and Audible alarms
warning of Excess Speed. Frost/Ice, Lights -left -on  Facility to
operate LOG and TRIP functions independently or synchronously
 Large 10mm high 400ft-L fluorescent display with auto
intensity  Unique speed and fuel transducers giving a
programmed accuracy of or - 1%  Large LOG & TRIP
memories 2,000 miles 180 gallons 100 hours  Full Imperial
and Metric calibrations  Over 300 components to assemble
A real challenge for the electronics enthusiast'

-
B

** f- II, 
..1:

All EDA SPARKRITE products and destans are fully covered by one or more World Patents

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS1 3DE England. Tel: 10922) 614791
Eli ON NM - MN MI Mil - ME 1.1 Ell Mil SE MIN

Please allow 28 days for deliverySELF
ASSEMBLY

KIT

READY
BUILT
UNITS

SX WOO £12.95 £25.90

SX 2000 £19.95 £39.90

TX 2002 £29.95 £59.90

AT. 80 £29.95 £59.90

VOYAGER £59.95 £119.90

MAGIDICE £ 9.95 £19.90
ICES INC. VAT. POSTAGE & PACKING

NAME
ADDRESS

I ENCLOSE CHEQUES)/POSTAL ORDERS FOR

£ KIT REF
CHEQUE NO
24 hr. Answerphone
PHONE YOURORDERWITHACCESS/BARCLAYCARD
SEND ONLY SAE IF BROCHURE IS REQUIRED

'Cf

Acj

<C7.'

REW/3/82
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NEWS.

2" Flat Sere( ti TV from Sony
Sony look like being first home in the race
to mass produce a flat TV. The FD 200 is
only 87 x 198 x 33mm with the tube itself
measuring 16.5 x 55 x (33mm.

The tube is constructed in a "paddle
like" form and unlike conventional tubes
has the electron gun parallel to the screen.

Electrostatic deflection is used for
vertical deflection while an
electromagnetic system, in conjunction
with two internal ferrite plates, is used for
horizontal deflection. Automatic focusing
in the vertical direction is used to maintain
a sharp image over the screen.

Sony have developed a new glass
manufacturing process enabling them to
produce the tube with the high degree of
precision required.

Apart from the small size of the tube
Sony have managed to keep the size of the
FD200 down by, amongst other things,
using a miniaturized flyback transformer,
a thin deflection yoke and the extensive
use of ICs.

The TV may be powered from its own
internal batteries, from the mains or a car
battery. With an optional battery pack it
will operate for 8.5 hours continuously or
for 39 hours on sound only.

The TV has a built in rod antenna and
can tune over both the VHF and UHF
bands.

The set retails in Japan for 54 000 yen,
that's about £125, as yet there are no
details of a UK launch date.

The All Electronics Show: Don't
miss it!!
The inimitable Evan Steadman and his
AES bandwaggon draw up at the ness
Barbican venue for the electronics event
of the year from April 20th to 22nd
inclusive. Radio and Electronics World
will be there on stand 565, Hall B Lower.

Get to our stand first, and you can
pick up a candid digest of the best events
and things to see in the show without the
usual trudge around the trivia (unless you
like that sort of thing, of course)

By way of a little encouragement,
anyone seen wandering around the show
wearing an REW tie may be approached
and find a £5 voucher thrust in hand. LIO
if the said person can also produce a copy
of the current R&EW. Lose £10 if you
produce a copy of another electronics
magazine by mistake.

The All Electronics Show is probably
the premier UK event for components
and design engineers: if past form is

anything to go by, it's not the place for
production engineers (Internepcon), and
it's not quite the place for test equipment
freaks (Testmex) - but for a general
sweep of component manufacturers and

suppliers, there isn't anything to match it.
We would not recommend it to purely

'hobbyist' readers, since some of the less
enlightened exhibitors tend to give anyone
without a professional visiting card the
bums' rush - should you be so bold as to
approach them for information. It helps to
engage the attention of some exhibitors if
you have a current financial statement to-
gether with your company's balance sheet.

Rumours that Mr Steadman will be
holding a competition to guess the weight
of his wallet at the end of the show are
entirely malicious and without foundation.

Electronics retailers: Share in
R&EW's success
The R&EW 'Project Pack' and
'Databrief' PCB concept has caught on
more rapidly and widely than we had
imagined. The volume of orders has
forced us to examine our approach to the
whole question of marketing through this
medium.

We have received a number of enquiries
from retail shops wanting to stock both
R&EW and the Project Packs series of
kits - so we are inviting applications
from retailers wishing to stock Project
Packs for supply 'over the counter', so
that we can consider establishng a

network of authorised dealers both in the
UK and overseas.

We shall be rationing dealerships by
area, and whilst appointments will be
made in order of application - we will
need to be satisfied that a retailer is

prepared to give a reasonable supporting
service before referring back to the
R&EW service department. Lists of
authorised dealers will be published in
R&EW - and they will then be assured of
a monthly rush of customers to pick up
the latest issue and kits!

Free Components?
Remember the first issue of R&EW? It's
nearly a collector's item these days, and
perhaps it's now pertinent to remind
readers with ideas and the patience to turn
them into feature articles, projects etc.,
that we pay plenty for good material.
Apart from a page rate of around £50, we
are also uniquely positioned to provide
advice, assistance and even technical
support for innovative ideas and projects.

Plus we refund the cost of the parts
used, and generally bend over backwards
to help you develop your own skills and
aptitudes. However, we are not an adjunct
to the state educational system, and must
ration our resources to reasonably novel
subjects. This does not always mean
'never seen before topics', but probably
just a new and a better technological
solution.

We are particularly anxious to support
the more advanced and ambitious projects
that arise from time to time in secondary
schools, colleges and universities.
Virtually every electronics undergraduate
has to undertake a project in the final
year, and we have yet to hear from more
than a handful with sufficient enterprise to
incorporate this with our scheme - both to
earn a few bob to help eke out the inad-
equate grants, and to help disseminate their
efforts to an appreciative audience. Get off
your backsides and apply for a sponsorship
form (SAE please).

 R & EW

Your Reactions
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Not Applicable
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COMPUTER WAREHOUSE
BULK
BUY
SPECIALS

RAM SCOOP
4114 200 NS Star E1295
41U 200 NS E0.50 each
2102-650 NS 1 for E5.50

INC VAT

TELETYPE ASR33
I/O TERMINALS

1`

iio. vollitt; As'

From 1195 CvAA7

Fully fledged industry standard ASR33 data ter
moral Many features including ASCII keyboard
and printer for data 10. auto data detect circuitry.
RS232 serial interface, 110 baud 8 bit paper tape
punch and reader for off line data preparation and
ridiculously cheap and reliable data storage Sup
plied in good condition and in working order
Options Floor stand 112 50 VAT

Sound proof enclosury E25 00  VAT

DIABLO S30 DISK DRIVES
Another shipment allows us to offer you
even greater savings on this superb 2.5 MB
(formatted) hard disk drive. Two types are
available both fully refurbished and
electronically identical, the only difference
is the convenience of changing the disk
packs.
S30 front loader, pack change via front
door £550 + vat
S30 fixed, pack change via removal of top
cover £295 + vat
+ & - 15v PSU for 2 drives £125 + vat
SPECIAL OFFER new, 12 sector packs
£20 + vat carriage & insurance on drives
£15.00 + vat fully DEC RK05, NOVA,
TEXAS compatable further info on
controllers etc on r est.

NATIONAL MA1012 LED
CLOCK MODULE

*12 HOUR
* ALARM
* 50/60 142
The same module as used in most ALARM/CLOCK
radios today, the only difference is our price' All
electronics are mounted on a PC8 measuring only
3" v II" and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output etc.
Supplied brand new with full data only
Suitable transformer 11,75. £5.25

MAINS FILTERS
Professoonel typo mans filters es used by -Men Creme
Manufacturers ideal for curing those unnerving hang ups
and data Ouches. fit one now and cure your problems,
Suppression Devices SD5 410 5 amp [13.95
Corcorn inc P1900 30 emp CI 3 95 + pp El 00

MUFFIN FANS
Keep no weseseel Coal sad Midas yell, yes MISS easseiptiew
'Naas feu' Want Mee nowise DM sway mewed. Amiable is
nips wire. 110 v.A.C.£6 OE +pp 90p OR 240v AC.
E6 50+pp 90p. 9111110I0N0 441: s MX" a 11/2"

I I HON
t'011.1P(INf N TS
ie. IUUIVhilNT 66%

DISCOUNT

15 WAY "D"
CONNECTORS

50+
25p 170 1.10

250 190 1.20

ALL + VAT

100+
0 95
I 00

ICL TERMIPRINTER
300 BAUD TERMINALS

REDUCED

TO CLEAR

NOW
ONLY

£80

+VAT
Made under licence from the world famous GE Co
The ICL Terrndrinter is a small attractive unit with
so many features it is impossible to list them in the
space available' Brief spec as follows. RS232
serial interface switchable baud rates 110. 150.
300. 130 cpsl. upper and lower case correspond
ence type face standard paper, almost silent run
ning, form feed electronic tab settings suited for
word processor applications plus many more
features Supplied complete. in as seen

condition. no guarantee.

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I C s. Transistors
Relays. Cap's., P C B "s. Sub assembles. Switches
etc etc surplus to our requirements Because we
don't have sufficient stocks of any one tern to
include in our ads we are packing all these items
into the 'BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices'
Guaranteed to be worth at least 3 rimes what yOu
pay plus we always include something from our ads
for unbeatable value, , Sold by weight

2.5kbf 4.75+pp E1.25 Skis f 6.75+pp E1.110
1016 f11.75+pp £2.15 201ds E19.99+ pp £4.75

WIRE WRAP SKIS
24 Pm Vets 214
14 Pie Geld 22p
IS Pie Geld 24e
109 PCS Min Ord

NOW OPEN
MONDAY SATURDAY

9 30 5 30

C10
DATA CASSETTES

10 for £5.75
loc. VAT

MPU
EXPERIMENTORS Sv 1 2v -1 2v.24v
POWER SUPPLY

Oro open or we any Mend to ofhe thes superb Pawn
Supply UM. awl tope b sash most of our presses

061MOS MO Wee Uppailld *Mr we sold out toe to
crowd hoo re toy woo IMMO. Dress unts may FM
Sete ad bum made ler varlet) they consist Panne
endued dams measumg 160mm a 120mrn o 350mm
contwog al Ikon Pomona to pine the fabworg firer
%Mad and Port cape pod cutputs of
+ 5v a 1 amps DC + 11y a 800 ma DC
.11v a 8130 ma DC + 14v a 350 ma CC
add teas rematch a hdy hosing 5r cups  50 mart
etch net be leered to gne a host of Om voltages AA
mom are brourint out to ay here panel ea mann plc
modals all are also duclocatel a he rear on Port Ihreo

N ods Urns accept seniad 240n mare rout They ars
ao GPO and may Fite new suedes co to hat peek
fey ass sold unused for n gad roma carotin
el 6.50 each + £2 50 p+p comdete vat oat
and compare let Trandonner subtended HURRY
WHILE STOCKS LAST!,

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX Z80 MICROPROCESSOR CONTROLLED

LX180L MATRIX PRINTER
. A massive bulk purchase enables us to offer yOu this

superb professional printer at a fraction of its recent
cost of Over E2000. Utilising the very latest in
microprocessor technology it features a host of
fealties mth ell electronocs on one plug in P C B Just

WSW professionalsl theeh:\0110111011101.11study
the specification and you mil instantly realise it

requirements of the most exacting
t

STANDARD FUNCTIONS *Full ASCII character set * Standard
ink ribbon * RS232/V24 serial interface -7 del controlled baud rates up

to 9503 * 194 characters per line it Parallel interface itHendshakes on senor and parallel
ports * 4 Type fonts italic script. double width italic large. standard * Internal buffer
* Internal set test * 170 CPS *Venable paper tractor up 10175" wade * Solid steel
construction * AN software in 1708 eproms easily reconfigured for custom fonts etc

Al this and more eat refurbished but BRAND NEW At Only £525 +VAT
Also available identical to above LESS Electronics Card £250 + VAT

- carriage end ins f /8.00 + VAT
OPTIONAL EXTRAS * Lower case 425 00 * 1611 buffer EDO CO * Second tractor for
simultaneous dual forms £85.00 * Logabax maintenance. P OA

8" FLOPPY DISK DRIVES
Vet span we's* meneged to secure 
terse shipment of tomorrows technology
et prices m yet unheard of II And es with
most of our purchoess can pees these
savings direct to youl 1 The DR 7100 
7200 8" floppy disk drives have men/
inbuitt features to provide IltersIly any
BUS configuration with full deity Chin
vie internal hampers 77 tracks on the
single sided 7100 give upto 0.8 MB of
data and 154 tracks on the 7200 double sided drive give a massive 1.6
MB of date. Many other fortune such es soh or herd sectoring, IBM
or ANSI Wender*, only 240, AC, +24  +5 v de Power reqUirernOntS,
end our unbelievable prices make these drives  snip.
Supplied BRAND NEW end boxed complete with user manual.
7100 miss* sided £225.00  COO in.. ai arr.. vet.
7200 double sided £296.00  11.60 ins  car.  wt.
Full technical menu I available £7.50 write or  hone for mote details.

LAMBDA

LMC C5V
5V 10 AMP
PSU, 240V

NEW E45 + VAT
+ £2.50 P&P

- DEC CORNER -
DEC TU60 TWIN CASSETTE DRIVE £375+ VAT
PDP1 185 MINI I/O MEMORY. CPU ETC. £450+ VAT
LSI11328BVTE MOS MEMORY CARDS £295+ VAT
RK05 MEMOREX DISK PACKS

(12 sectod£20.00+ VAT
LSI1 102 PROCESSOR CARD £275.00+ VAT

 All types of DEC equipment purchased foe cash      
       

ELECTRONICS
Dept R E W 64-66 Mellon Rd. Thornton Heath, MAIL ORDER
Croydon Surrey Tel. 01-619 7702 ar 01-699 6800 INFORMATION
Unless otherwise stated all prices inclusive of VAT Cash web order Minvnurn
order value 12 00 Prces end Postage quoted for UK only. Where post and
pecking nOleidcated please add 60p per order. Etc.' Fda account orders
nentmurnE20.00 Export aryl trade enquines welcome. Orders despetctsed
some day where possibie. 3% Burch& on Access end Bare -Weald orders.

RF CONNECTORS
5022 BNC PIG 50e
75 it BNC PIG 50e
P1259 PLG 40e

$0239 SIT 35e
100 PCS MIN ORD.

HIGH SPEED
DATA MODEMS

A sorb pea of inereerg mans bir SE Las lee s
no cost spend spec ha le GPO Or. Modern 12 s a

recharna Ma lan Fe rao an DATIL 2412 lawn or
at. dab Has SUM Wawa nada esedele V.26
redeem 1400 end full duple 800 1200 sorely
am raw 4 vow et 2 wit imam Soil eK
Wes cream. CMOS erandogy. ontsbi coalmen
e we as wet £700 art Bawd bent we
sepia wpm see PSU et
£185.00 + £9 50 temps + VAT
' Perorate may la mound to contemn to PO Wes

PERTEC
PERTEC TAPE DRIVES

7 track 6840 - 75-25 £175.00 +
AT
track 6840 - 9-25 1295.00 +

AT
Phone for more details

SOFTY 1 Er 2
EPROM BLOWER

Software development system invaluable tool for desogners.
hobbyists etc Enables open heart surgery on 2716 2708 etc
Blows copes. reads EPROMS is ernuotes EPROM rROM/RAM
n situ sstiolst displaying conten s on domestic TV receiver Manv
other features E115 * cart -e VAT Optqnal 2716, 2716

Funcnon Card E40 . VAT PSU E20 .11.50 care . VAT.
Softy 2 far 2711/2132 0 69 -1 -VAT

Witte of phone for more details

9" VIDEO
MONITORS

Er -equipment 9 Motorola Video Monitors 7511 composite
input tested but unguaranted £39.99 +£7.50 carnage
+ VAT. Complete with circuit.

SEMICONDUCTOR
GRAB BAGS'

anew bens WA: , ss ',011 'tort dgai. ,,neys h C

Mats. 0.444 snag. ..ts ,itranInd brood rm. tvu sp.
win TAIII0KtV11 I ,INfW ,p, sr wt.,. 50. bee ti la der see es IS
TTL 74 Sm.
A ;gam,/ Pliq, Pr, WOW me tsobel rang. of 74 TTL War I C's
anon vi to otter 100. m,ted moots TT L grab bags al a peso Much two PI

cs,srs r me bog would normal!, tar !ss buy
, C s stn sues ISO caw 200. C12/8 300. (ISMRe so FULLY CASED

ASCII CODED

KEYBOARDS
IDEAL -
TANGERINE.
OHIO ETC.

SItt horn the U S A made by the world famous R C A Co Inc
VFW Senes of cased freestanding keyboards meet all regale
mints of the most exacting user right down to the price'
UhksIng the latest in switch technology Guaranteed in excess or
5 million operations The keyboard has a host of other features
including full ASCII 179 character set user definable keys
upper/lower case, rollover protection single 5V red, keyboard
impervious to liquids end dust TTL or CMOS outputs even en
on -board tone generator for keypress feedback and a I year full
R C A backed guarantee

IFTUN 7 bit fully coded output with delayed
strobe. etc (43.95
YPS11 Same as VP1501mth numenc pad 54.95
VP606 Serial RS232, 20MA and TTL output, with
6 selectable Baud Rates
VPS1im
Plug and

aswtV:606vp60. rath IrneE2ticThoad,

Plug for VP606 VP616 [2.10
Post, Packing and Insurance
ORDER N e W OR SEND FOR DETAILS

£64.26
£84.34

£1.95

5v D C POWER SUPPLIES
Following the recent -SELL OUT' demand for our 5v
3 amp P S U we have managed to secure a large wan
City of ex computer systems P S U s with the following
spec 240 or 110v A C input Outputs of 5v @ 3 4
amps, 7 2v @ 3 amps and 6 5v @ 1 amp The 5 and
7 2v outputs are fully regulated and adlustable with
variable current limiting on the 5v supple Unit is self
contained on a PCB measuring only 12 x 5 x 3
The 7 2v output is deal for feeding on board regu
lators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply
Supplied complete with circuit at only [10.95 . 25pp.
Believed working but untested unguaranteed

173 for further details
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SHORT WAVE
NEWS FOR DX
LISTENERS Fran" B"win
All times in GMT, bold figures indicate the frequency in kHz.

"A

4ir
111V I.V1

W
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By the time this article appears in
print, the season for reception of
the African Continent will just
about be commencing for listeners
here in the U.K. Coinciding with
this period of maximum possibility
with respect to hearing the Dark
Continent will be that it will also
be applicable to Latin America
-but more of the latter next month.

Africa
Although many African stations
may be heard on the 60 and 90
metre bands throughout the year,
it is during our summer months
that the best chance of receiving
some of the lower powered trans-
mitters becomes apparent, the
stronger stations likewise
exhibiting better signals here in
Britain. Past experience has shown
that the early evenings provide the
optimum chance of successful
reception.

One of the features of African
stations is that most of them have

programmes using European
languages, being formerly colonial
territories. English, French and
Portuguese languages are
commonly heard but there is also a
wealth of native vernaculars to
contend with, Kenya for instance
coping with Swahili and seven
vernaculars in addition to English
and even Hindustani.

African music is distinctive to
say the least, the drums predomi-
nate with their throbbing rhythms
but over this back ground one will
often hear the superimposed native
instrumental music, lilting, rising
and falling in intensity but at all
times aurally colourful.

The folk songs of the Dark
Continent are just as exhilarating
as the music, often composed - no
pun intended - of a lead singer with
the refrain followed by a chorus of
many voices rendering a repeated
chant.

All in all, an exciting prospect
for the evenings ahead. Africa I
presume?

Around the Dial

Spain
Madrid on 11840 at 1952, station
identification followed by a

Spanish language lesson in the
English programme for Europe,
scheduled on this channel from
1910 to 2010.

Romania
Bucharest on 7195 at 1957, when
radiating a programme entitled
Radio Forum which was all about
the peace movement of Romania
youth; this during the English
transmission to Europe and timed
from 1930 to 2030.

Vatican City
Vatican on 11700 at 2055 when
featuring a talk on wartime
policies in an English programme
directed to Central and East
Africa, scheduled from 2045 to
2100.

Albania
Radio Tirana on the out -of -band
frequency of 16230 at 1154, OM
(Old Man = male announcer) with
the Chinese programme for China
- where else? Albanian music and
songs also being included in this
transmission, timed from 1100 to
1200 on this channel.

Radio Tirana on 9480 at 1835,
OM with a news commentary in
the English programme for
European consumption and
scheduled from 1830 to 1900.

Sweden
Stockholm on 6065 at 1850, OM
with the English programme for
Europe and Africa, timed from
1830 to 1900 this included a feature
about Welsh pops apparently
ignored in London but much
appreciated on the Continent - at

least according to the
commentator.

Finland
Helsinki on 15265 at 0910, YL
(Young Lady = female
announcer) regaling iisteners with
a Finnish fairy story in an English
programme for Europe, the Far
East and the Pacific, scheduled on
Sundays only from 0800 to 0925.
Needless to say they lived happily
ever after!

Switzerland
Berne on 15305 at 0924 when
radiating a discussion about local
radio in Switzerland during the
English transmission for Australia,
the Far East and South Asia and
scheduled from 0900 to 0930.

Portugal
Lisbon on 21640 at 0929, OM's
with a discussion during the
Portuguese programme for Timor,
Macao and Australia, scheduled
from 0900 to 1100 but sometimes
extended beyond the closing time.

East Germany
"Radio Berlin International" on
21575 at 0945, OM with station

identification followed by a
newscast at the commencement of
the programme in English intended
for the Far East and timed from
0945 to 1030

Norway
Oslo on 25730 at 1208, YL and
OM with comments on European
affairs during the English
programme for Europe, the Far
East, the Pacific, South and South
East Asia and scheduled from 1200
to 1230 Sundays only.

West Germany
Cologne on 21465 at 1223, YL with
a comment of world affairs during
the English programme for South
East Asia, scheduled from 1215 to
1300 at this spot on the dial.

Austria
Vienna on 9770 at 1230, OM with
station identification and
comments on the local weather in
the English transmission for
Europe, North America, South
East Asia and Australia, scheduled
from 1230 to 1300.

Sri Lanka
SLBC (Sri Lanka Broadcasting
Corporation) Ceylon on 11800 at
1927, OM with a song in Sinhala,
YL with announcements in the
same language then some local -
type music in the Sinhala
programme for Africa and the
Middle East, scheduled from 1915
to 1930.

Gabon
Moyabi on 11755 at 0610, "Africa
Number One" with announcements
in French, African drums and
music. This one can also be heard
during the evenings on 4811.

Israel
Jerusalem on 9815 at 2020, YL
with news for local affairs in the
English programme for Europe,
North America and Africa and
scheduled from 2000 to 2030 on
this channel.

Madagascar
Radio Nederlands Relay on 15220
at 1829, OM with station identi-
fication proir to the start of the
English programme intended for
Africa and timed from 1830 to
1920. The following items included
a programme review, a newscast of
world events and a news comment
feature. Also logged in paralled on
6020 also from Madagascar.

Philippines
FEBC (Far East Broadcasting
Company) Manila on 9715 at 1328,
OM with a programme in Chinese
(Mandarin is scheduled but I don't
know the difference). It sounded
like a phone-in programme to me.
The Mandarin programme is
scheduled from 1230 to 1600.

Guyana
"Action Radio" Georgetown on
5950 at 0710, OM with cricket
results from Australia complete
with an Austalian accent, OM with
announcements in English, drums
interval signal followed by OM
with a promo (advertisement) in
English. This is a 10 kW trans-
mitter, the published schedule
being from 1100 to 0250 so either
this was an extended transmission
or the schedule has been altered
-probably the latter.

China
Being an inveterate China Watcher
I often pay a visit to the many
places on the dial where broadcasts
from this country may be logged.
Not only do I enjoy their classical
music I also gain a sense of
achievement in managing to list
some of the regional stations in my
log.

Radio Peking on 5075 at 2112,
YL with songs in Domestic Service
2, scheduled here from 2100 to
0030.

Radio Peking on 5860 at 2052,
YL with songs in Domestic Service
1, on this frequency from 2000 to
0100 and also logged in parallel on
6665.

Radio Peking on 4884 at 1621,
OM with the Russian programme
timed from 1500 to 1600. The
Mongolian transmission is timed
from 1400 to 1455, all in the
Foreign Service.

Radio Peking on 6860 at 2120,
YL and OM with the English
programme for Europe, scheduled
from 2100 to 2200. It was all about
Chinese social affairs, the birth
control programme, the anti-
smoking campaign and even
Chinese butterflies! Certainly most
informative and intertaining. It is
amazing just how much
information one can pick up on the
short waves, much of it never
appearing in the press.

Radio Peking on 6955 at 1145,
Chinese classical music , OM with
the Korean programme, scheduled
from 1100 to 1500.

Radio Peking on 9880 at 1150,
Chinese light music in the Burmese
transmission timed from 1130 to
1200.
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Radio Peking on 11445 at 1152,
YL with the Tagalog programme
for the Philippines, scheduled
from 1130 to 1200.

Radio Peking on 11600 at 0948,
OM with the English programme
directed to Australia and New
Zealand and scheduled from 0930
to 1030 - all about the armed forces
of Vietnam.

Radio Peking on 9860 at 1125,
local -style music, YL with the
Esperanto programme for Japan
and Korea, scheduled from 1100 to
1130.

Radio Peking on 17680 at 1122,
YL with announcements and
Indonesian recorded music in the
Indonesian programmes,
scheduled from 1030 to 1130.

Radio Peking on 11375 at 1259,
'East is Red' on chimes at opening
of the Uigher programme in the
National Minorities Service, the
Uigher transmission being timed
from 1300 to 1355 on this
frequency.

PLA (People's Liberation
Army) Fuzhou, Fujian on 3400
1606, OM and YL alternate in
Chinese, the schedule is from 1000
to 1730.

Urumqi, Xinjiang on 4500 at
1615, OM and YL in Chinese in the
Home Service, this particular
transmission being from 1045 to
1730.

Wuhan, Hubei on 3940 at 2201,
OM in Chinese during the trans-
mission period 2100 to 0100.

Xining, Qinghai on 3950 at
1512, Chinese classical music, YL
with announcements and off at the
end of the 0950 to 1520 scheduled
period.

Kunming, Yunnan on 4760 at
1458, YL with songs in Chinese
during the period 0920 to 1600.

Xizang, Tibet on 4750 at 1524,
deep -toned gongs and pipe music
in the 1000 to 1545 transmission.
(Xizang = Lhasa). Well worth
hearing if you can get under the
surrounding commercial
interference.

India
AIR (All India Radio) Delhi on
3905 at 1855, songs and music in
the Foreign Service, scheduled here
from 1745 to 1945. There is a
Home Service transmission on this
channel from 1210 to 1310 in
English. The power is 100 kW.

AIR Delhi on 3925 at 1514, OM
in Hindi in the Home Service
operating on this frequency from
1330 to 1600 and from 1730 to
1740 (Tuesday, Saturday and
Sunday also from 1600 to 1730).
There are newscasts in English at
1530 and 1730. The power is
10 kW.

AIR Delhi on 3365 at 1526, YL
with the Delhi A programme,
scheduled here from 0025 to 0230
(November to February 2300 to
0300) and from 1230 to 1740
(November to February from 1030
to 1740). The power is 10 kW.

AIR Kurseong on 3355 at 1525,
YL with announcements in
vernacular followed by OM with a
newscast in English at 1530.
Kurseong is on the air from 0030 to
0400 and from 1230 to 1740. The
power is 10 kW.

Pakistan
Karachi on 17640 at 1138, YL
announcer, OM song in Burmese
in the programme directed to
Burma and scheduled from 1100 to
1200.

Nepal
Radio Nepal, Kathmandu on 3425
at 1520, OM with announcements
in Nepali, OM with songs in the
local style, all in the Home Service
which is on the air from 0200 to
0350 (Saturday until 0450), from
0720 to 1020, from 1150 to 1435
and from 1520 to 1720. There is an
External Service in English on this
channel timed from 1435 to 1520 -I
just missed it! The power is
100 kW and the address for
reports is Department of
Broadcasting, H.M. Government
of Nepal, P.O. Box 634, Singha
Durbar Kathmandu.

Mongolia
Ulan Bator on 4762 at 2205, OM
and YL alternate with a newscast
in Mongolian - what else! - after
opening transmission at 2202. Also
logged in parallel on 5053, this
latter channel providing the best
reception at this time. The
schedule is from 2200 to 0100 and
from 1050 to 1500 but in my
experience they nearly always open
slightly later than 2200 and the
4762 frequency is variable at times.
The power SO kW.

Indonesia
RRI (Radio Republik Indonesia)
Ujung Pandany on 4719 at 1520,
OM in Indonesian just prior to the
sign -off. The schedule is from 0800
to 1530 and the power is 50 kW.
Ujung Pandang is in Propinsi
(Province) Sulawesi (Celebes)
Selatan and the local time is 8

hours ahead of GMT (GMT + 8).
RRI Medan on 4764 at 1539,

OM with announcements, YL with
songs, music in the local style. This
is Medan 1 which operates from
2300 to 0300 and from 0900 to
1700. Medan is located in Propinsi
Sumatera (Sumatra) Utara and is
GMT + 7. The power is 50 kW,
the address being Jin Let kol
Martinus Lubis 5, Medan,
Sumatera Utara, The Martinus
Lubis part reminds me of Imperial
Rome - or perhaps it is that those
of us who 'follow the Legions'
recall overmuch about the 11 Legio
Augusta, the IX Legio Hispana or
even the XX Legio Valeria - after
all, they invaded Britannia!

RRI Palembang on 4855 at
1547, local orchestral music, YL
with songs. This one operated
from 2200 to 0115 (Sunday until
0700) and from 0900 to 1600. The
power is 10 kW, the address being
Jin Merdeka 2, Palembang,
Sumatera Selatan.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No
13
14
15
16

1

1

1

1
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1

1

1

1

1

1
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GAREX (G3ZV1)

SX200-N
THE ULTIMATE

SCANNER

cr 0 f7 0 I= 0 0 0
OM 0 CDC/ 0 (:= f0 CD

00
Mirraaafl

411110 .10113..

COMPARE THESE FEATURES
* SPECIALLY DESIGNED FOR EUROPEAN MARKET
* MICROPROCESSOR CONTROLLED 32,000 CHANNELS
* AM & FM ALL BANDS
* WIDER COVERAGE: 26-58, 58-88, 108.180, 380 514MHz;

includes 10m, 4m, 2m & 70cm Amateur bands.
* 5kHz & 12Y -.kHz FREQUENCY INCREMENTS
* 16 MEMORY CHANNELS WITH DIRECT ACCESS
* 2 SPEED SCAN DELAY CONTROL
* 2 SPEED SEARCH UP AND DOWN
* SEARCH BETWEEN PRESET LIMITS UP AND DOWN
* 3 SQUELCH MODES inc. CARRIER & AUDIO
* RELAY OUTPUT FOR Aux. CONTROL
* INTERNAL SPEAKER
* EXTERNAL SPEAKER & TAPE OUTPUTS
* LARGE GREEN DIGITRON DISPLAY BRIGHT/DIM
* AM -PM CLOCK DISPLAY
* 12V DC, 230V AC OPERATION
* 12 MONTH WARRANTY' FACTORY -BACKED SPARES

& 'KNOW-HOW' AND THE ALL-IMPORTANT PRE -
DELIVERY CHECK BY GAREX THE

MAIN SERVICE & SALES AGENTS
£264.50 INC VAT Delivered

"SCAN -X" VHF/UHF BROADBAND
FIXED STATION AERIAL £19.90.

Ideal for SX-200 and other VHF/UHF receivers.

SR -9 monitor: 2m FM with 144-146MHz full coverage VFO + 11 xtal
controlled channels; ideal for fixed,/M,/P use. 12V DC operation £47.50
Marine Band S13.9, 156.162MHz, same spec. and price.
CRYSTALS FOR NR -56, SR -9, SR -11, HF-12, TM -56B All 2m
channels from o(145.00) to 331145.8251. Also 144.80, 144.825,
144.85 Raynet at £2.46 1+20p post per order). Over 40 popular marine
channels at £2.85 1.20p post).

RESISTOR KITS a top -selling line for many years. E12 series, 5% carbon
film, 101-2 to 1M, 61 values, general purpose rating '4W or YzlAl (state
which)
Starter pack 5 each value (305 pieces) £ 10
Standard pack 10 each value (610 pieces) £ 5.553.
Mixed pack, 5 each '4W + '4W (610 pieces) £ 5.55
Giant pack, 25 each value 11525 pieces) £13.60

NICAD RECHARGEABLES physically as dry cell. AA(U7I £1.30;
ClUll) £3.35; PP3 £5.55. Any 5+: less 10%, any 10+:Iess 20%.
CRYSTAL FILTER 10.7MHz, 12'4kHz spacing, ITT 901C £6.90
CO -AXIAL CONNECTORS & ADAPTORS SAE full list.
PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mtd. 60p;
Wine coupler (2 x sockets) £1.00; !Mine coupler (2 x plugs)£1.00. Any
5E connectors less 10%

HT TRANSFORMER multi -tap pri.; 5 secs: 35V 200mA, 115V 150mA,
50V 500mA, 150V 300mA, 220V 300mA £5.50

PYE CAMBRIDGE SPARES (our speciality, SAE full list) Fx. equip.,
fully guaranteed. Rx RE board 68-88MHz £5.95. 10.7MHz IF £3.65.
2nd mixer 10.7MHz to 455kHz £3.00. 455k Hz block filter 12%kHz
£9.40, ditto 25kHz E3.00. 455kHz AM IF £3.65. Audio bd. £1.95, and
many more. Vanguard & Westminster spares also.
GAREX FM DETECTOR and squelch conversion for Pye R/T equipment
Ready assembled, full instructions. Tailor-made, easy -fit design, replaces k
existing squelch board, with minimum of modifications. For AM
Cambridge £5.95; for Vanguard AM25B (Valve R X) £5.75; for Transis-
tor Vanguard AM25T £6.60

MAIN DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS
(trade enquiries welcome)

PRICES INCLUDE UK P&P and 15% VAT

1

1

1

1

1

1

1

1

1

1

1

1

1

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HEATS HP23 4LS

Phone 0296 668684. Callers by appointment only.
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- FT290R-
MULTI MODE - MULTI ROLE

144MHz TRANSCEIVER
Only £249 including VAT

INC: 2 year guarantee
Free finance
Securicor delivery

SMC2.2C NiCad cell, 2.2 A/hr, "C"
NC11C Slow Charger (180mA)
SMC8C Slow Charger (220mA)
MMb 11 Mobile Mount
CSC1 Soft carrying case
FLC11 Leather heavy duty case
F L2010 Linear Amplifier 2m 10VV

MULTIMODE OPERATION
Never before possible from such a compact
package, tru multimode USB, LSB, CW &
FM - operation for satellite or DX action,
ragchewing on FM simplex, or even via a
repeater (inbuilt ±600kHz shift and 1 750Hz
tone burst).

PROGRAMMABLE SYNTHESIZER
The optimum synthesizer steps for SSB/CW
or FM operation by incorporating two syn.
thesizer steps per mode. 100Hz or 1 kHz per
step on SSB and CW, and 12'/:kHz or 25kHz
Per step on FM. When changing modes from
SSB/CW to FM, the FT29OR is automatically
set to the nearest standard channel on the
start of scanning or tuning.

GENERAL
Frequency coverage:
144-146MHz
Modes of Operation:
SSB (USB,LSB), CW and FM
Synthesizer steps:
SSB/CW: 100Hz, 1kHz
FM: 12.5kHz, 25kHz
Power requirements:
8 x C size dry batteries
8 x C size Nicad cells
External: 8.5 - 15.2V DC
Memory backup: lithium cell
Current consumption:
70 mA on receive
800mA on transmit (2.5W RF, FM)
Dimensions:
58(H) x 150)W) x 195(D)mm, 1.3kg

£2.70
£8.05
£8.80

£22.25
£3.45
TBA

£64.40

DUAL VFO SYSTEM
The FT29OR features a digitally synthesized
dual VFO system which provides tremendous
flexibility in day to day operation. For
example, one VFO may be set up in the SSB
portion of the band, and the other in the
FM subband, for immediate OSY when
changing modes.

TEN MEMORY CHANNELS
As many as ten frequencies may be stored
into memory, for instant recall. The priority
feature allows you to check a favourite
frequency every few seconds, with automatic
halting (FM mode) when the channel is clear
or busy, as desired. Memory backup is
provided by a built-in lithium cell, with an
estimated lifetime of five years.

RECEIVER
Intermediate frequencies:
1st IF 10.81MHz (SSB & FM)
2nd IF 455kHz (FM only)
Sensitivity:
SSB/CW: 0.5uV for 20dB S/N
FM: 0.25uV for 12dB SINAD
Selectivity:
SSB/CW: 2.4kHz at 6dB down

4.1kHz at 60dB down
FM: 14kHz at 6dB down

25kHz at 60dB down
Image rejection:
Better than - 60dB
Audio output impedance:
8 ohms
Audio output:
1 watt @ 10% THD

CONVENIENT FEATURES
Among the many features adding to the
convenience of the transceiver is a built-in
telescoping antenna, a high-performance
noise blanker, a high/low power switch,
and a battery condition meter. A clarifier
(off set tuning) allows you to follow
unstable or Doppler -shifted signals.

LCD DISPLAY
A large, easy -to -read Liquid Crystal
Display provides readout of the operating
frequency, and an indication of a number
of the control functions. The display
highly readable under conditions of
bright sunlight, is backed up by an
illuminating lamp for night-time
operation while portable or mobile.

TRANSMITTER
Power output:
2.5 watts at 12 volts
Carrier suppression:
Better than 40dB
Spurious radiation:
Better than 60dB
Unwanted sideband suppression:
Better than 40dB
Tone burst frequency:
1 750Hz (other models)
Frequency response:
300-2700Hz (-6dB)
FM Deviation:
±5kHz (Max)
Microphone impedance:
600 ohms.

SOUTH MIDLAND COMMUNICATIONS LTD
S.M. House, Osborne Road, Totton, Southampton, SO4 4DN England.

Tel: Totton (0703) 867333.Telex: 477351 SMCOMM G.Telegram: "Aerial" Southampton.

Grimsby Stoke-on-Trent Leeds Chesterfield Woodhall Spa
SMC (Grimsby) SMC (Stoke) SMC (Leeds) SMC (Jack Tweedy) Ltd SMC (Jack Tweedy) Ltd
274A Freeman St 76 High St 257 Otley Rd 102 High St 150 Horncastle
Grimsby, Lincs Talke Pits, Stoke Leeds 16 New Whittington, Chesterfld Woodhall Spa, Lincs.

Grimsby (0472) 59388 Kidsgrove Leeds (0532) Chesterfield (0246) 453340 Woodhall Spa
9.30-6.00 Mon -Sat (07816) 72644 782326 9.00-5.00 Tues-Sat (0526) 52793

9.00-5.30 Mon -Sat 9.00-5.30 Mon -Sat 9.00-5.00 Tues-Sat

SMC AGENTS

Bangor John GI 3K DR (0247) 55162 Stourbridge Brian G3ZUL (03843) 5917 Buckley
Tendrsgee Mervyn GI3VVWY(0762) 840656 Redcar Simon G4E0S (0642) 480808 Swansea
Edinburgh Jack GM8GEC (031665) 2420 Jersey

Howarth GW3TMP (0244) 549563
Peter GW8EBB (0792) 872525
Geoff GJ41CD (0534) 26788

178 for further details
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IFDKI NORTHERN COMMUNICATIONS
/UDEN CUSHCRAFT VAESU FOX STANDARD JAVBEAM
LUNAR ASP SWAN -CUBIC . G WHIP MM CDE SEM

AND NOW FOR
SOMETHING REALLY NEW!

2 metre or
marine

a
- 12v DC

15x19x5cms
mobile bracket
+ int.
speaker

A VHF monitor receiver with
scanning channels for

Crystals for scanner

cess

Aft
I ill, it wah -

VFO plus 12 optional
£46.00 inc. VAT.

Carriage free.

£2.25each.

SX200N
SUPER SCANNER
Latest Model
Plug-in modules for easy
servicing. Increased AF
output for better reception.
Improved image rejection to

cut out unwanted signals.
Increased selectivity to cut out

adjacent channels. £264 inc! VAT
carriage £2.50 plus many more
interesting features.

ROTATOR BARGAINS
In addition to being noted as a leading supplier of YAESU

Antennas. masts and fixings we are able to supply more V
than 20 different styles of antenna Rotators, by leading
manufacturers.

From our extensive range we have selected just two.
10, special attention, this month
RO-250 The successor to the Stolle 2050, now available
from Hirsch/harm A 'through' style rotator, deal for
VHF beams or az, elevation and polarisation
applications
25kg load with easy 3 core type cable control system
R0-25E/complete with control box Inc VAT and deliver," Era & 00.

SI TOOOptional alignment bearing for inLreased load bearing by 14rg inc VAT and
delivery E12.00
NEW SU4000 by Skying, A mediumrheavy duty 2C0kg load rotator. in Melamine
coated reinforced diecast alloy housing. Stationary braking torque 151X)kg cm 6
core control Designed to be Durable, Ouiet and Weather Proof. Supplied complete
with insulated. safe ABS plastic control unit with meter style display A very nice
unit! SUaCCOcomplete with control box. inc vat and delivery £80.00
WIDE BAND ANTENNA
The new "NORCONE DISC 512" is a wideband, unity gain antenna,
specially developed for coverage of 66MHz to 512 MHz. An ideal partner
for the BEARCAT SX200N and other scanning monitor receivers. It may
also be used for transmission. Full coverage of 70, 144, 432 MHz
Amateur bands, Aircraft, Marine and Public Services. £2595

SPECIAL OFFER p.p. E1.75.

SX20ON SPECIAL OFFER. Latest model SX200N Scanning Receiver +
Norcone 512inc. Vat and delivery 28E00
ZL-12 COMPACT YAGI
13db gain, compact 2 metre Yagi 106" boom, lightweight rugged design.
Hundreds of this award winning antenna already in use. Send for details

£28.75pp E 1 75
ZL-8 SUPER COMPACT YAGI
9db gain, super compact 2 metre Yagi SG' boom, lightweight rugged design
Ideal for limited spaces and portable operations Send for details

£17.950.p E 1 75

Box 2, 299-303 CLAREMOUNT ROAD, HALIFAX HX3 6AW, West Yorkshire
VISIT OUR SHOWROOM - Tues. - Sat. inc. 9.45 a.m - 5.30 p.m.

Tel: (0422) 40792 and 24 -hour answering service

BARCLAYCARD

P!T
158 for further details

p.\\-'.'szo-Ns ANDREW
DEVELOPMENTS

ZX81

2X8 BIT PARALLEL INPUT/OUTPUT BOARD FEATURES
INCLUDE:

16 PROGRAMMABLE LINES
EACH LINE MAY BE SET AS AN INPUT OR OUTPUT

UNDER PROGRAM CONTROL
FULLY TTL COMPATIBLE

A MULTITUDE OF APPLICATIONS INCLUDING:

*KEYBOARD & DISPLAY SCANNERS
*LIGHTING CONTROL SYSTEMS
*HOME SECURITY SYSTEMS
*CENTRAL HEATING CONTROL
*MODEL RAILWAY CONTROL

AND MANY MORE!! £16.50 (inc VAT + p&p)

COMING
SOON

i) CONVERTER CARD - ANALOGUE TO DIGITAL
iii CONVERTER CARD - DIGITAL TO ANALOGUE
iii) RELAY CONTROL CARD
iv) REAL-TIME CLOCK WITH CALENDAR

Telephone BRIGHTON (02731 564629 (24 hours), or write to
93 BEACONSFIELD VILLAS, PRESTON PARK, BRIGHTON.

Power in hand
for MODELLERS

PRECISION PETITE have
produced the ideal miniature
power equipment for the
modeller. The drills are light, fit
comfortably in the hand and
can be powered by a 12V bat
tery or a variable -speed trans-
former which is fitted with a
cradle to hold drill when not in
use. (One of the many acces-
sories.) The P1 is extremely
accurate, whilst the P3, with
universal chuck is a great time
saver when absolute accuracy
is not essential.
Send 9" x 4" SAE for full
details of the complete
range of drills and
accessories.

[IMKUlm""`"°_,

Nt

P3 £18.55
with
Universal Chuck

PlIECI011111 PETITE ITO
119a HIGH SI REE T THOINGT ON MIDDLESEX TW11 8HG TEI. 01 977 0878

170 for further details
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R&EW BOOK SERVICE
Use the reply paid coupon for ordering.

ARE YOU A 'DATA FILE' FAN?
If so, you are sure to like Ray Marston's series of 110 PROJECTS' books, Written in the 'Data File'
format, each volume of the series covers a specific range of semiconductor devices or applications.
Subjects range from CMOS IC's to Thyristors, and from Alarm Systems to Waveform Generators.

1.11..nomon

Ameticsan.

1%-Arraw?

4111..

The '110' series of books cost E4.65 each, plus a post and packing charge of 75p on
the first book and 25p on each additional book on the same order. They are
available from the R&EW book service.

BOOKS OF THE MONTH

ADVANCED COMPUTER DESIGN

By J K Iliffe

1982; 469pages; 160 x 235mm;
Hardback £18.95
The author of this book, a lecturer on
computer studies at Queen Mary College,
University of London, has divided the subject
into three main categories. The first section
deals with encoding and execution of problem -
orientated or high-level programming
languages. The second section discusses the

provision of high-speed operations on numeric
and non -numeric data. The third section deals
with the reduction and containment of
programming costs.

The first chapter discusses the choice of
topics and also explains the notations used
throughout the book. Most chapters conclude
with suggestions for further reading and a
number of them also include questions by
which the reader can test his understanding of
the matter he has read. There are also some
exercises with solutions given in the book's
Appendices.

In all, there are 19 chapters enabling the
author to deal with the subject in considerable
depth.

THE ATARI ASSEMBLER

By Don and Kurt Inman

1981; 270 pages; 150 x 230mm;
Paperback £9.70

As more and more people acquire their own
microcomputer they will want to make the
most of them. After having mastered BASIC
language an assembler is the next logical step.

The authors have in this book provided
simple, detailed directions for using the Atari
Assembler Cartridge and give fundamental
information on programming in assembly
language. The book is primarily intended for
the beginner at assembly language
programming who already has some
knowledge of BASIC language programming.

The method used is by a series of detailed
steps for using the assembler, and to assist in
easier understanding there are more than 80
diagrams and illustrations. With the exception
of the first and last chapters, all chapters
conclude with a summary of what has been
covered in the text, plUs questions and their
answers.
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RADIO BOOKS
AMATEUR ANTENNA TESTS AND
MEASUREMENT
by H D Hooton £6.95

CB RADIO CONSTRUCTION
PROJECTS
by Len Buckwalter £2.75

FERROMAGNETIC CORE DESIGN
by M F Doug DeMaw E16.45

MICROWAVE DEVICES AND CIRCUITS
by Prof S Liao £24.70

MICROWAVE THEORY AND
APPLICATIONS
by S F Adam £17.95

PRACTICAL RF COMMUNICATIONS DATA FOR
ENGINEERS AND TECHNICIANS
by M F Doug DeMaw E6.95

QUESTIONS AND ANSWERS ABOUT
CB OPERATIONS
by L G Sands

-0 "alleluias
atio siortat,

TV ANTENNAS AND SIGNAL
DISTRIBUTION SYSTEMS
by M J Salvati

GENERAL BOOKS
ABCs OF INTEGRATED CIRCUITS
by R P Turner £4.15

ACTIVE FILTER COOKBOOK
by Don Lancaster f 10.45

ANALOG 110 DESIGN AQUISITION:
CONVERSION: RECOVERY

by P H Garrett £16.45

BASIC ELECTRICITY1ELECTRONICS Vol 3
Understanding Electronic Circuits 2nd Edition
by Training Er Retraining Inc £9.70

BEGINNER'S HANDBOOK OF IC PROJECTS
by D L Heiserman £9.70

BUILDING AND INSTALLING
ELECTRONIC INTRUSION ALARMS
byJ E Cunningham £4.55

CMOS COOKBOOK
by Don Lancaster E9.05

DESIGN OF OP AMP CIRCUITS
with experiments
by H M Berlin E7.65

DESIGN OF PHASE -LOCKED LOOP CIRCUITS with
experiments
by H M Berlin

DESIGN OF VMOS CIRCUITS with experiments
by R T Stone

DIGITAL LOGIC DESIGN AND APPLICATIONS
by LB McCurdy et al

EFFECTIVELY USING THE OSCILLOSCOPE
by R G Middleton

HOW TO BUILD A FLYING SAUCER
byT B Pawlicki

E2.65

HOW TO BUILD YOUR OWN STEREO
SPEAKER

by Christopher Robin

INTEGRATED CIRCUIT PROJECTS
by R P Turner

LOGIC AND MEMORY EXPERIMENTS
USING TTL BOOK 1
by DG Larsen Er P R Bony

LOGIC AND MEMORY EXPERIMENTS
USING TTL BOOK 2
by DG Larsen Et P R Rony

99 PRACTICAL ELECTRONIC

PROJECTS (2nd Edition)
by Herbert Friedman

ONE EVENING ELECTRONIC
PROJECTS

by Calvin R Graf

OP AMP HANDBOOK
by F W Hughes

OPERATIONAL AMPLIFIER
CHARACTERISTICS AND APPLICATIONS
by R G Irvine E18.70

PRACTICAL LOW-COST IC PROJECTS
(2nd Edition)
by Herbert Friedman E4.15

PRINCIPLES OF BIO-MEDICAL INSTRUMENTATION &
MONITORING
by R J Traister £18.70

SECURITY ELECTRONICS (2nd Edition)
byJ E Cunningham

SON OF CHEAP VIDEO

by Don Lancaster

SCRS & RELATED THYRISTOR DEVICES
by C Laster

TTL COOKBOOK
by D Lancaster

THE 555 TIMER APPLICATIONS
SOURCEBOOK  with experiments
by H M Berlin

UNIQUE ELECTRONIC WEATHER
PROJECTS
by Tom Fox

E7.65 COMPUTER BOOKS
THE ADA PROGRAMMING
LANGUAGE

byJ C Pyle

APPLE BASIC FOR BUSINESS FOR APPLE II
by A J Parker et al £11.20

APPLESOFT LANGUAGE
by B D & G H Btackwood

THE ARCHITECTURE OF

CONCURRENT PROGRAMS
by P B Hansen

BASIC BUSINESS SOFTWARE
by E G Brooner

CALCULATOR CLOUT -
PROGRAMMING METHODS FOR
YOUR PROGRAMMABLE
by M D Weir

CIRCUIT DESIGN PROGRAMS FOR
THE IRS -80
by Howard M Berlin

COMPUTER GRAPHICS PRIMER
by M Waite

COMPUTER LANGUAGE REFERENCE
GUIDE

by Harry L Helms

CP1M PRIMER

by S Murtha & M Waite

CRASH COURSE IN
MICROCOMPUTERS

£9.70 by Louis E Frenzel

DIGITAL CIRCUITS AND MICROCOMPUTERS
E6.95 by D EJohnson etal E9.50

DIGITAL CONTROL USING MICROPROCESSORS
f4.45 by P Katz £16.95

f7.65

£8.35

EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE

E5.20 by J Krutch

GUIDEBOOK TO SMALL

f4.55 COMPUTERS
by W BardenJnr. £4.85

HANDBOOK OF SEMICONDUCTOR MEMORIES
£8.35 by M M Cirovic E16.45

HEXADECIMAL CHRONICLES
by D Lancaster

HOW TO DBUG YOUR PERSONAL COMPUTER
byJ Huffman

HOW TO PROGRAM AND INTERFACE
E4.15 THE 6800

by A CStaugaardJnr

HOW TO TROUBLESHOOT AND
£4.55 REPAIR MICROCOMPUTERS

byJohn D Lenk
£16.45 INTIMATE INSTRUCTIONS IN INTEGER BASIC

by BD&GH Blackwood

INTRODUCTION TO MICRO.
COMPUTERS FOR THE HAM SHACK
by Harry L Helms

LOGIC DESIGN OF COMPUTERS
by M P Chinitz

MICROCOMPUTER DICTIONARY
by CJ Sippl

MICROCOMPUTER INTERFACING
WITH THE 8255 PPI CHIP

£5.25 by P F Goldsbrough

SYSTEMS PROGRAMMER'S
£6.95 PROBLEM SOLVER

by W S Mosteller
E9.05 TELEMATIC SOCIETY: A CHALLENGE FOR

TOMORROW

E8.35 byJ Martin

THE 8080 A BUGBOOK
by Peter R Rony

f5.25 B085A COOKBOOK
by Titus

TRS80 ASSEMBLY LANGUAGE
£6.25 by H S Howe

TRS-80 INTERFACING BOOK 1
by Jonathan A Titus, Christopher Titus
& David G Larsen

TRS.80 INTERFACING BOOK 2
As for Book 1

USING THE UNIX SYSTEM
by R Gauthier

VIDEOICOMPUTERS, HOW TO
SELECT, MIX AND OPERATE
PERSONAL COMPUTERS & HOME
VIDEO SYSTEMS
byCJ Sippl &F Dahl

2-80 MICROCOMPUTER DESIGN
PROJECTS
byW Barden Jnr

6502 SOFTWARE DESIGN
by Leo Scanlon

6809 MICROCOMPUTER
PROGRAMMING AND INTERFACING

with experiments
by A C Staugaard E10.45

THE 68000: PRINCIPLES AND PROGRAMMING
by LJ Scanlon £10.45

E9.05

£8.95

E7.65

f19.45

f 8.35

f6.70

£10.15

E10.45

£5.55

£10.45

f13.95

E6.25

£12.55

E5.95

£11.15

E5.95

E5.55

E6.95

E14.20

f9.70

E9.05

£9.75

£7.45

E7.65

E8.35

E14 20

E5.95

E9.75

E9.05

Make all chegueslpostal orders
payable (in sterling only!) to RErEW
Book Service. Orders should be sent to
R&EW Book Service, 200 North
Service Road, Brentwood, Essex CM14
4SG. Note: All prices exclusive of
postage and packing please add 75p
for first book ordered, plus 25p for
each additional title on same order.
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Hitachi Oscilloscopes performance, reliability, exceptional value
and immediate delivery!

Hitachi Oscilloscopes provide the quality and performance that you'd expect
from such a famous name, in a range that represents the best value for money
available anywhere.

V-1528 15MHz Dual Trace
V-202 20MHz Dual Trace

(illustrated)
V -302B 30MHz Dual Trace
V-352 35MHz Dual Trace

V -550B 50MHz Dual Trace, Dual Timebase
V-1050 100MHz Quad Trace. Dual Timebase
Available soon: -
V -209 20MHz Dual Trace, Battery Portable
V-509 50MHz Dual Timebase, Portable

Prices start from around £220 and we hold the range in stock for immediate
delivery.

For colour brochures giving detailed specifications and prices, ring 0480
63570.
Reltech Instruments 46 High St.. Solihull, W. Midlands. B91 3TB

206 for further details

made to FA
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AEL CRYSTALS LTD
GATWICK tiOU51 k0FkE, SUM* r ENGLAND Foe, ,a01)
Tekllow. H..00243415363 Twe.
Cabin Aeruccir ' eMi

205 for further details

A CAREER IN RADIO
Start training today and make sure you are qualified to take
advantage of the many opportunities open to the trained person. ICS
can further your technical knowledge and provide the specialist
training so essential to success.

ICS, the world's most experienced home study college, has helped
thousands of ambitious men to move up into higher paid jobs - they
can do the same for you.

Fill in the coupon below and find out how!
There is a wide range of courses to choose from, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians'
Radio TV Electronics Technicians
Electrical Installations Technicians'
Electrical Installation Work
Radio Amateurs'
MPT Radio Communications Cen
EXAMINATION STUDENTS -
GUARANTEED COACHING
UNTIL SUCCESSFUL

TECHNICAL TRAINING
ICS offer a wide choice of non -exam
courses designed to equip you for a
better job in your particular branch of
electronics, including:
Electronic Engineering & Maintenance
Computer Engineering/Programming
Radio, TV & Audio Engineering

& Servicing
Electrical Engineering Installations

& Contracting

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all the
techniques you need to service Colour and Mono TV sets through new home
study course approved by leading manufacturer.

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

a MN Mi MI NO NM IN OM MI MN OE ME a
l am interested in

II Name

Address

Age

Occupation

Accredited Toems by CACC International Correspondence Schools
Member ofDept.278T Intertert House. LONDON

ABCC SYY6 4UJ or phone 01-622 9911 lanytimel

ME I. MO MI 1.1 IIII El Ell

Any MAKE-UP
OR COPY QUERIES

CONTACT

BOB KENNEDY

01.531 7621

SPECIALS TO R&EW READERS (ALL FULL SPEC)

PAPST Mini -Fan 3%," SO. X 1W. DEEP 220V 501-1z Brand new
& Boxed £9.50 p&p 50p'

UECL. Gold Plated Edge Connector 1" 75 way (Wire Wrap)
£1-65 pip 45p.

12V. Relam PCB Mounting S/Pole 0/Changeover, 65p p&p 25p.

16 Metres of 16 core cable with non-standard 'D' type Plug/Socket.
£1.50 p/p £1.00

Mains Lead 2 metres + with moulded IEC mains Plug (6 Amp 250V)
£1.00 each p.p 50p.

2516 used fully earased Guaranteed replacement single rail
EPROM - £1.95 (10 for £17.00) p.p. FREE

Tangerine microtan 65 Blank PCB brand new plus circuit
diagram £4.50 (6502 Based, 1K on board) p.p. 50p Each.

Micro revolution the New Z-8 Processor complete PCB and
Parts to produce this new CPU built in tiny basic and 4K RAM
only 4.5" X 4.5" Price on application further details to follow

Jeckson NiCad battery charger takes 4 times AA, C,D.
Batteries E8.75 as above plus PP3 £10.00 p.p. £1.00

LB ELECTRONICS
DEPT R&EW 11 HE RCIES RD, HILLINGDON, MDOX UB10 9LS. ENGLAND

All enquiries sae please Telephone answering machine service out of business hours New
retail premises now open Mon, Tues, Thurs, Fri and Sat 9.30-6.00 Lunch 1 2.15 weekdays

Closed all day Wednesday. We are situated just off the A40 opposite Master Brewer.

UXBRIDGE 55399

PLEASE DO NOT ORDER GOODS FROM OLD ADVERTS PHONE BEFORE ORDERING
ALL PRICES INCLUSIVE OF VAT

SURPLUS STOCKS PURCHASED FOR CASH

201 for further details

299 for further details RADIO & ELECTRONICS WORLD



An entire
range of
low-cost
high-
performance
instruments

sabtronics
'Making Performance Affordable

2010A 345 -Digit L.E.D.Bench DMM
2015A 341 -Digit L.C.D. Bench DMM
2020 314 -Digit L.E.D. Bench DMM

with Microcomputer Interlace
2033 354 -Digit L.C.D. Hand DMM

2035A L C.D Hand DMM
2037A 3S4 -Digit L C D Hand DMM

with Temp
LP -10 10MHz Logic Probe

5020A 1 Hz-200KHz Function Generator
8110A 100MHz 13 -Digit Frequency Meter
8610A 600MHz 8 -Digit Frequency Meter
861013 600MHz 9 -Digit Frequency Meter
80000 1 GHz 9 -Digit Frequency Meter
8700 10MHz Universal Frequency

Counter/Timer
PSC-65 600MHz Prescaler
19005 5MHz Single Trace Oscilloscope

 Also available in kit form.

Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices- no-one can beat our
price/performance ratio.

Full colour illustrated
brochure and price list from:
BLACK STAR LTD.,
9a Crown Street,St.lves,
Cambs. PE17 4EB
Tel: (0480) 62440. Telex 32339

207 for further details

II!!!!! 10Hz 50MHz (500MHz") Best DFM
we have tested at anything like price.
Sample tested had less drift and greater
accuracy than that claimed for profess-
ional units at 5-10 times the price.
Resolution 1011z typically .t 1 ppm
guaranteed 0-0002% compare.
£48.00 inc. VAT, post batteries and input
lead, SAE leaflet. With mains unit £52
  Prescaler £23.00 (Needs 12V)

SEE REVIEW,
AUGUST

"PRACTICAL
WIRELESS"

KNOW YOUR
FREQUENCY

CT90 600MHz COUNTER 9 DIGITS (8 ACTIVE)

10MV 10MHz,
25MV 150MHz, 150MV 500MHz, C-fer""°-
Res, 0.1Hz 10MHz, 1Hz 50MHz, i; QS,
1 0 H z 600MHz.

Time base + - 5 parts per million £95. 2 PPM £106` 1 PPM
£112* leg. 430MHz 5 PPM = + - 2.15k.Hz + 10Hz = + -
2.151kHz. 1 PPM = + 430Hz + 10Hz = + - 440Hz accuracy.
At 10MHz + - 50.1 Hz and 10.1 Hz respectively. Prices inc. VAT
Post and insurance £2.50. Input Lead £2.50. Mains PSU £5. Set
Nicads £5.20.
'Modified by Holdings SAE Leaflet.

HOLDINGS PHOTO AUDIO CENTRE
39/41 Mincing Lane, Blackburn,BB2 2AF
Tel: (0254) 59595/6 Access/B-Card, Chq

Closed Thursday.

NETED Photo Audio Centre
208 for further details

Nimx-vitxrix% XLR CONNECTORS
Line Female A3F £1.59 Chassis Female D3F 12.04
Line Male A3M f 1.36 Chassis Male 03M El 19

4, 5. 6 Et 7 pin versions and large selection audio adaptors available.
Jack Plugs & Sockets, Tiny Telephone Jackfields and Patchcords in stock.

NEUTRIK XLR CONNECTORS
Line Female NC3-FC 11.34 Chassis Female NC3-FP £1.65
Line Male NC3-MC 11.15 Chassis Male NC3 MP £6.87
Latchless Chassis NC3-FZ f0 67 Latchless Chassis Male . . £0.59
PCB Chassis Female NC3 FDH ... £1.12 PCB Chassis Male NC3-MDH £0.95

4 & 5 pin Black versions and large selection Audio adaptors available

XLR LNE MAIN SERIES
XLR LNE 11C.f 3 87 XLR LNE 12C £3.76
XLR LNE 32 12.89 XLR LNE 31 £4.14

BELCLERE AUDIO TRANSFORMERS
EN6422 Ratio 1 1 2 - 2 freq. 40Hz-35KHz PRI 150,603 S2 Sec. 600/ 2.4KHz 13.64
EN6423 Ratio 1 . 1 6,45 6.45 freq 40Hz 25KHz PRI 150'600 S2 Sec 6.25K/25Kz £3.64
SKI 723 MuMetal Screening Can 39dB reduction 50Hz est field 11 15

EDAC MULTIPIN CONNECTORS (Varelco Equiv)
20, 38. 56, 90 & 120 pin versions, metal covers, crimp, solder, wire wrap.

Ey BeCtIOVOiCe MICROPHONE & SPEAKERS

BELDEN MULTICORE & MIC. CABLE, METALWORK, CABLE GLANDS, TOOLS

Trade enquiries welcome, quantity discounts available. All prices subiect to VAT. Call write or
phone. Minimum order 110 plus VAT plus 11 50 postage Access, Amen, Barclaycard.

KELSEY ACOUSTICS LTD.
111 28 POWIS TERRACE, LONDON W11 1JH

01.727 104610780 111=1,
16:17-

300 for further details

MASTER ELECTRONICS
NOW!

The PRACTICAL way!

You will do the following:
 Build a modern oscilloscope
 Recognise and handle current

electronic components
 Read, draw and understand

circuit diagrams
Carry out 40 experiments on

basic electronic circuits used in
modern equipment

 Build and use digital electronic
circuits and current solid state
'chips'

 Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,
Hi-Fi and microprocessor/computer equipment.

NewJob? New Career?NewHobby?
Get into Electronics Now!

Please send your brochure without any obligation to

NAME
ADDRESS

PaitishNational
I Radio&Electronics School

Reading.Berics.RG17BR
LREW/4/8 1 7 R

I

I we interested in
COURSE IN ELECTRONICS
ar described above

RADIO AMATEUR LICENCE I
MICROPROCESSORS

LOGIC COURSE

OTHER SUBJECTS

182 for further details
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BI-PAK BARGAINS
104

5i21 SCREWDRIVER SET
6 precision screwdrivers in hinged plastic

case Sizes -0 8 1 4 2 2 4

2 9 and 3 8mm It 1.71

5131 NUT DRIVER SET
5 precision nut drivers in hinged plastic case
With turning rod (1.75
Sizes - 3 3 5 4 4 5 and 5mm

5141 TOOL SET
5 precision instruments in hinged piastic case
Crosspomt)Phdnpslscrewdr ivers -
H 0 and hi 1 Hex key wrenches -
I 5 2 and 2 5mm 111.75

5T51 WRENCH SET
5 precision wrenches in hinged plastic case
Sizes - 4. 4 5 5 5 5 and 6mm C1.75

But ALL FOUR SETS 5121-5751 anct get
HEX KEY SET PRIR
HEX KEY SET ON RING

Sizes 1 5. 2 2 5 3
4 5. 5 5 and 6mm
Made of hardened steel
HUI (1.25

El-PAK PCB ETCHANT
AND DRILL KIT
Complete PCB Kit comprises
1 Expo Mini Drill 10.000RPM 12v DC Inc' 3
collets GI xl mm Twist bit
1 Sheet PCB Transfers 210mm x 150mm
1 Etch Resist Pen

1 lb pack FERRIC CHLORIDE crystals

3 sheets copper clad board
2 sheets Eyeglass copper clad board
full instructions for making your own PCB
boards
Retail Value over C15.00
OUR 81-PAK SPECIAL KIT PRICE £11.71
ORDER NO SX81

o w,

BI-PAK SOLDER -
DESOLDER KIT
Kit comprises ORDER NO SX13,\
1 High Quality 40 watt General Purpose
Lightweight Soldering iron 240v mains incl
3/16" 14 7mml bit
1 Quality Desoldering pump High Suction with
automatic election Knurled. anti -corrosive
casing and teflon nozzle
I 5 metres of De -soldering Druid on plastic
dispenser
2 yds II 83m) Resin Cored Solder on Card
I Heat Shunt tool tweezer Type
Total Retail Value over (12.00
OUR SPECIAL KIT PRICE C11.1115

SEMICONDUCTORS FROM AROUND THE WORLD

0$10
A Collection of Transistors Diodes Rectifiers Bridges SCRs 1 00
Triacs IC s both Logic and Linear plus Opto s all of

which are current everyday usable devices

Guaranteed value over EIO at Normal Retail Price

Ours
for

°nil

E XPERIMENTOR
B OXES - ALUMINIUM -
PLASTIC
ALUMINIUM BOXES
Made with Bright Aluminium folded
construction with deep lid and screws
SIZE' L W H Order No Price

51/4 21/4 1'h 159 83p
4 21/4 1% 161 83p
4 24/ 2 163 53p
3 2 I 164 57p
8 6 3 166 c1.431
6 4 2 167 C1.12

All measurements for boxes are shown in incries

"fRRESIIITANLE
RESISTOR

IIANCIAIN41"Pal No
'

S011
400 Pi

Desd.,5010 400 hti,ecterte All Type Resistors
Rm.

LIelamed
watt CarbonResistors

i, watt Carbon
ResistorsI. watt Carbon
Resistors

par? Resistors 21 Om1m2 Mined

1 and 1 watt Resistors
22dim 1m1 MiredPeas SX11 ;5

conlatn a ranee of Carbon
Film Resistors

LI
of assorted ratires

from 11 ohms to
2 1 meg Save

cover your twofer
Is

Pounds on these
resistspets and haw,

lull range to
Quantities

approximate count
by weight

5711
5013
Sold

5015

200

?00
150

100

MOTOROLA PIEZO
ELECTRIC TWEETER
Maximum Ratings
25 volts rms which is equal to
200 watts across 4 ohms
100 watts across 8 ohms
50 watts across 16 ohms

BI-PAK SPECIAL OFFER PRICE £4.55
ORDER NO 1907

DOME TWEETER
Dome tweeter for systems up to 50w
Impedance 8 ohms
Frequency Response 2000-20 000Hz
Dims 98mm (barn v 31mm deep

Our Price C2.115 DMT200

LI
LI
LI

LI

pal Na.

5116
5117

Sill
5111
5170

S121

5122
5523

tantalum -15°° "'ElBeats mined

SIQ2u4ant,ties aporovirnate count by *elm

£4 - oo Data etc in

every pork

Order No 5056

Plastic Boxes
Coloured Black Close titling
Flanged Lid fixing screws into brass bushes
SIZE W H Order No Price

4 2 1 141 01.00
4N. 2'h 11/2 143 11.30
6 3'A 2 144 C1.50

Plastic as above but with aluminium top panel
4 2 Nr 1 146 (1.40

Plastic sloping front
54, 4 Vt 2Y.

slope
to
19, 148 C 2.1 4

L = Length W = Width H = Heigh'

ecApABLE
CAPACITOR P rae

ouvt..c4ipK0m7cl

Ceramic
LIMined

, Cl

MinedCeramics'9' CI
*fled Ceramics 6801 05rn
Assorted Polyester Polts1lte. CI
capacitors
Minedmetal ,c021110 how

capacitors

Et
100

SO

Clectiokhcs all sods
Quality Iiectiolybts

100

100

100

60

BRAND NEW LCD
DISPLAY MULTITESTER.
RE 188m

LCD 10 MEGOHM INPU T IMPEDANCE

' 39, digit  16 ranges plus hFE test facility for
PNP and NPN transistors AutO zero auto
polarity Single- handed. pushbutton
operation Over range indication  12 5mm
I Vv -inch) large LCD readout  Diode check
 Fust circuit protection 'Test leads battery
and instructions included
Max indication 1999 or - 1999
Polarity indication Negative Only

Positive readings appear
without . sign

Input impedance 10 Megonms
Zero adjust Automatic

Sampling time 250 milliseconds
Temperature range - 5°C to 50°C
Power Supply I x PP3 or equivalent 9V

battery
Consumption 20mW
Size

NGES

155 88 31mm IEJ

DC Voltage 0- 200m4
0-2-20-200-1000V Acc 08°x.
AC Voltage 0-200.1000V
Acc 1 2% DC Current 0- 200uA
0.2-20-200mA 0-10A Acc 12%
Resistance 0-2-20-200K ohms
0-2 Megohms Acc 1%
131-PAK VERY LOWEST POSS PRICE

t35.012 each
0

/ TheThird and
Fourth Hand...

1
wry

bur have never got unlo now
Tens helptui unit with Rod MOunleC

nOrilonlally on Heavy Rase Crocodile clips
attacneo to rod enas Sin ball & socket pints
give infinite variation and positions through
360° also available attached to Rod a 2', dram
magnifier giving 2 5 rrsagnilication Helping
rand unit available with or without magnifier
Our Price with magnMe, as illustrated ORDER
NO T402 (5.50
Without magnifier JP-i v NO i4 (4.75

AUDI° PLUGS, SOCKETS

°'Z

AND ACCRIWONNI10
25 ta,",,d`:

"I'),",:if8°011s4P`;':!"76cr.""'"Speakers Phono
lach Stereo

an° Monoftetc
etc Valued

at well
over E3 normal

Order No SX25
Our fence (I

50

per pelt GLafanteed
to save YoU

mondi
LAX 3 Prs of

6 an 240 DIN
Plups and ChasseSockets

SUS
100 Silicon NPN

Transistors
-art perfectCoded mined type wen data
and eget

1035
sneer ho regents

Rear value
[2.50100 Silicon PNP

Tr aysistOrs-all
perfectCollect mired

types with data
and egetsheet No relects

Fantastic value
C210

TECASBOTY
The Electronic Components and Semiconductor Bargain of the Year A host of Electronic

components including potentiometers -- rotary and slider presets - horizontal and kerlica.

Resistors of mixed values 22ohms to 2M2 -1 8 to 2 Watt A comprehensive range of
capacitors including electrolytic and polyester types plus disc ceramics etcetera
Audio plugs and sockets of various types plus switches fuses heatsinks wire nuts bolts.
gromets. cable clips and lyes knobs and P C Board Then add 10 that 100 Semiconductors

to include Iransistors diodes SCR's opto s all of which are corrent everyday usable devices.

In all a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at well
over 02500 Our Tight Against inflator Price -

- Dorm- withl dession JUST E6.50.

K.t., Dept EH PAX PO 8016 WARE 14( RI)
',..,11 :. -:. ,,',ix S1 WARE HE RIS

If RDA i i A ,1, *ITN ORDER SAME DAY DESPATCH ACCESS

BARCLAYCARD At SOACCI MD Ill x097013182 GIRO .188 7005
ADO is% VAT AND 500 PIP PROT R POSIAGI AND PACKINGBI -PA

SOp

Silicon NPN'L' TypeTrensitors
Piastre centie collector \

ke TiCiaa 183L - 184L
rCB0 45 VCEO 301C200rnA Mee 100-4010 aa.)

ALL perfect deuces - uncoaed ORDER AS SX183l
'X -in 500 oh 1000 oft

£1.50 £2.50 £10.00 117.00

PNP SILICON TRANSISTORS:
.7000 - /17(214 - Eine

._E., 40 vCE10 35 lc 300rnA Hle 50-400

brand New - uncoded - Pear Devices
Si oh 100 on 500 on 1000 on

£2.00 £3.50 £15.00 £25.00
Order as ITYPNP

1 Amp SIUCON RECTIFIERS
Glass Type pima iN4000 SERIES iN400,-IN4C04
50 - 500v - uncooed -- you select for WITS
ALL ceded deuces NO duds Mn 50v
50 to £1.00 - worth 00u0le ORDER NO 5176

Silicon General Putpose NPN Transitots 10-18 Case
Lail 1,1 IMOS - coded C47644 Sunda to BC147

BC107 - 2109 ALL NEW VCE 70v IC500mA
Hie 75250 50 on 100 on 500 on '000 on

PRiCE £2.00 £3.90 £17.50 £30.00
Order as Cl/7644

Silicon General Purpose PNP Transistors TO -5 Case
Lock lit wads coded CV9507sim,lar [N29054 to
8TX30 VC 60 IC 600m4 Min tee 50 ALL NEW,

50 on 100 on 500 on 1000 off

PRiCE f 2.50 £4.00 £19.00 £35.00
Order as CV9507

the put aeon urd Ring us On Rare III/ NOW and
gel ran wee men taster Gals normally sent 2nd
Clan Marl

Remember you must add witi at 15 - to you, order

POSInt add SOo per Total PP"

153 for further details
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CLASSIFIED ADS
LOW COST COMPONENTS. .25 W
carbon resistors, full length lead, assorted
values, 1000 for £4.50, 3000 for £9.95.
Mullard 100uF 10 V electrolytics, 50 for
£2.95. Post free. Mail order only.
P. Cockram, 20 Spring Gardens,
Knowle, Bristol, BS4 2TZ.
GLASS LAMINATE, single sided.
Assorted sizes. £1.30 sq ft. Post 30p sq ft.
D Chadwick, 5 Halifax Crescent,
Liverpool L23 ITH.

1000 asstd. 507o resistors, pre -formed for
PCB mounting, £2.50. 50 asstd. full -spec
LED's, 3 & 5mm, all colours £3.20. 50
assts. full -spec transistors,
BC182/212/237/308 etc. £3.00. 100 asstd.
PC mntg electrolytics £3.00. One of each
pack £11. All post free. SAE Wholesale
list. PC Electronics, 4 Thornhill Romsey
Road, Whiteparish, Salisbury, Wilts.

NEW 1982 ACE COMPONENT
CATALOGUE. Let your problems be our
business. Be certain: has e your
components delivered quickly and
efficiently and get that project working.
Send 30p NOW for the easy to use 1982
Catalogue to: Ace Mailtronix,
Dept REW3A, Commercial Street,
Batley, West Yorks, NVF17 5HJ.
QSLs letterheads, general offset up to A3
size, A/W, camera facilities - SAE detials
to Box REW9
1K ZX8I MORES TUTOR. No extra
hardware, 30 alpha or alphanumeric five
character blocks, adjustable up to 15

w.p.m., also plain English clear note, easy
loading cassette. Send £2.80 to: J. Poole,
Cawmans Farm, Bromham, Chippenham,
Wilts.
PRE -PACKED, screws, nuts, washers,
solder tage, studding. Send for price list.
Al Sales PO Box 402, London SW6 6LU
VLF CONVERTER. 10-500 kHz.
Palomar Engineers, £45 ONO.
Box No REWI3.
COLLECTORS RECORDS. Huge
selection 78s, 45s, LPs. Sheet music Valve
radios. "Pastimes", 21 Portland Road,
London S.E.25. (Saturdays only).
T8.1 ELECTRONIC COMPONENTS.
Quality components, competitive prices.
Send 45p cheque or postal order for
illustrated catalogue, 98 Burrow Road,
Chigwell, Essex 1G7 4BH.
FOR SALE: 2 Meter Converter, Telford
Communications, G8AEV. £12.
29.5 MHz pre -amplifier, Telford
Communications £10. Box No REW14.

INTERESTED IN OSCAR? Then join
AMSAT-UK. Newsletters, OSCAR
NEWS Journal, prediction charts etc.
Details of membership from: Ron
Broadbent, G3AAJ, 94 Herongate Road,
Wanstead Park, London E12 5EQ

BI -KITS STEREO AMPLIFIER
CHASSIS, cabinet, and two 7 inch
speaker kits to match £20 ONO. Box No
REW 15.

PCB's. Layouts worked out. Masters
drawn up. Test boards made. Printing,
etching, drilling (11 sizes) and cutting. All
or part process, 1-1000 units. Send
details copy masters/samples for costing.
Also graphic artwork and screen printing
services including stickers. G.N. Slee,
(R&EW) 78 Derry Grove, Thurnscoe,
Rotherham, South Yorkshire, S63 OTP.
Telephone: 0709-895265.
ICOM IC202 144 MHz SSB
TRANSCEIVER, as new, £85. Ohio
superboard computer. Cased, PSU, 8K,
48 x 32 display, cegmon, new basic

1 + 3. 300/1200 baud (software
selectable), exmon, assembler. £160 ONO
Tel: Durham 711855.
INTERFACE MODULES. Switch 240
v.a.c. at 6 amps directly from TTL or
from CBIOS with simple extra circuit.
Data Provided. Size 40 x 40 x 20mm.
£4.75 Data 25p. C. Wright, 5 Carey Road,
Tosscester, Northants., NN12 7BG.
MASTER OSCILLATOR. M1 -19467-A.
£10.00 plus carriage. Box No REW I6.
NEW INTERNATIONAL. LIST, of
aeronautical frequencies including
airports, air traffic control centres,
weather reports, beacons, long range HF
stations, callsigns etc. Part 1 Europe, 384
pages, £7.50. International list of
maritime frequencies including coast
station, long range HF stations broadcast
times. callsigns. distress frequencies. etc.
Part 1 Europe. Africa & Asia. 385 pages.
£6.70p. P. & P. £1.50p per order. Other
parts available. PLH Electronics. 97

Broadway. Home Somerset. BA 11 3HD.

TAND1 DX -200 SW RECTA% LR. Fitted
with Ambit DIA11 frequency meter/ timer.
£195 ONO. Casio X-501 P programmable
calculator £40.
Tel: 031-228-1432.
VINTAGE: RADIOS, TVs, valves and
service sheets. Vintage Wireless Co., 64
Broad Street, Staple Hill, Bristol. S.A.E.
newsheet.

AUTO EI.ECTRICAI. KITS. Interior
light delay - adjustable 12-20 seconds. Fits
inside headlining. £3.25 incl. Lights -on
alarm - self cancelling. No more flat
batteries! £3.95 incl. All parts and pcb
supplied. Micha Design, Gt Missenden,
Bucks HP16 9PW.
PRESTFI. ADAPTORS, save £40 on
attractive new tangerine Tantel units.
GPO approved, full colour, auto dial,
plus 12 months guarantee. £159 each plus
£2 P. & P. Access welcome. Key Software
Ltd., 85 Nottingham Road, Nuthall,
Nottingham, Tel: 0602 272465.

FOR REPAIRS to Multimeters insu-
lation, continuity and general purpose test
equipment, phone G Butcher, Harlow
(0279) 419118 (Daytime) and 39516 after
6pm.

CATALOGUE NO.18. Many thousands
of surplus mechanical and electronic
bargains. 30 pages of interesting reading,
price 30p. J.A. Crew, Spinney Land,
Aspley Guise, Milton Keynes.
UPDATE YOUR FT207. Nine page
modification pamphlet, auto tone burst,
listen on input, band coverage, full step
by step instructions. £2 plus SAE to:
K Jackson, 21 Elson Road, Gosport,
Hants.
WANTED: Electronic musical kits, used
units, components, tools. Price to:
15 Colbourne Road, Tipton, West
Midlands, DY4 8RU.
AUTOMATIC MORSE DECODER.
Low cost easy build 9V circuit. Accepts
audio input or practice key. Gives
continous readout on 12 character
alphanumeric display. Send £3.95 plus
large SAE for fully detailed 17 -page

construction manual. Parts and pcb
available, N MacRitchie (Micros),
100 Drakies Avenue, Inverness IV2 3SD.

WANTED: Metal filing cabinet, four
drawer, without files, not too old. FOR
SALE: Books on radio communications,
also journals, E.T.I. WANTED: "Solid-
state Communications" book, Mc Graw
Hill Book Co., Texas Insts.
B.W. Hughes, 11 Henley Road, Ludlow,
Shropshire.
FREE CATALOGUE:. Everthing for
microcomputer users. Telephone
Croydon Computer Centre. 29A
Brigstock Road, Thornton Heath, Surrey
01-689-1280
FOR SALE: LS1000 loudspeaker/
amplifier protection system plus
2 x PA105 120 W power amps. Complete
with heatsinks. Built and tested but
unused. £60 o.n.o.
Telephone 0284-68139 after 6 pm.
TR7800 as new in original packing, £225
ONO. Microwave modules 70cm trans-
verter MMT 432/28-S £100. Modular
electronics 70cm pre -amp £10. Smith
Raven Avenue, Tibshelf, Derbyshire.
Tel: Ripley 874768
FRG -7 Non -digital, mint condition in
original carton. plugs, etc. £130. Also pair
new Panasonic I5 -watt speakers, type
SB-210 Offers? Buyer collects Norwich.
Box No REW 21.
KW200A AC PSU £190. TR2200GX with
VB-2200GX and mobile mount £95.
Heathkit GR78 £85. HW7 with PSU £48.
HWI7 with FM unit £40. Eddystone 680X
with Panadaptor £260.
Phone: 01-237-4604.
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CLASSIFIED ADS
ARE YOU INTERESTED in the
technical aspects of amateur radio? Are
you a home brewer of equipment or
customiser? Do you wish to participate in
a club furthering those aims? YES!! Well
join our increasing ranks. We offer
discounted kits, components, etc., etc.,
and a bi-monthly journal with up to
sixteen circuits and ideas to build. Join
RATEC as an associate member for
£3.50 p.a. For further details send s.a.e.
to: RATEC, 17 Laleham Green,
Bramhall, Stockport, SK73LJ.

YAESU MUSEN Communications
Receiver FRG -7, as new. Sale Due to
bereavement. £120. Tel: 01-997-5296 after
6.30pm.
TRS80 Level One 4 K for sale. £160.
Complete with manuals. Telephone:
01-671-5422 day or Orpinton 21885
evenings and weekends.
TR2300. 2m FM transportable, with case
and IOW booster amp., 'rubber duck'...
£170 ONO. Phone (0277) 822720.
G3XDG.
WANTED: Service manual Philips radio
type L6X38T65. Buy, loan whatever.
Dorans, 151 Elm Drive, North Harrow,
Middlesex, HA2 7BZ.
Phone: 01-427-6753
THE RADIO AMATEUR INVALID &
BLIND CLUB is a well established
Society providing facilities for the
physically handicapped to enjoy the
hobby of Amateur Radio. Please become
a supporter of this worthy cause. Details
from the Hon Secretary, Mrs R E Wooley
9 Rannoch Court, Adelaide Road,
Surbiton, Surrey KT6 4TE.

PHILLIPS STEREO reel to reel recorder
deck N4504, new, £120. N45I2 £95.
Motional feedback SPKRS AH587 £150.
phone: 01-422-3324.
NEVER GET AN INTERVIEW. Have
your curriculum vitae prepared by
experienced and articulate experts. Write
for further details. Box No REW22.

INTERESTED IN RTTY? You should
find the RTTY journal of interest.
Published in California, USA, it gives a
wide outlook on the current RTTY scene.
RTTY-DX; DXCC Honour Roll; VHF
RTTY News; and up to date technical
articles are included. Specimen copies 35p
from The Subscription Manager,
RTTY Journal, 21 Romany Road,
Oulton Board, Lowestoft,
Suffolk NR32 3PJ.
JOIN THE INTERNATIONAL SW
LEAGUE. Free services to members
including QSL Bureau, Amateur and
Broadcast Translation, Technical and
Identification Dept, - both Broadcast and
Fixed Station, DX Certificates, contests
and activities for the SEL and trans-
mitting members. Monthly magazine
Monitor containing articles of general
interest to Broadcast and Amateur SWLs,
Transmitter Section and League affairs,
etc. League supplies such as badges,
headed notepaper and envelopes, QSL
cards, etc. are available at reasonable
cost. Send for league particulars.
Membership including monthly magazine
etc., £9.00 per annum UK overseas rates
on request, Secretary, Grove Road,
Lydney, Glos GLI5 5JE.

WANTED: SX200N VHF/UHF scanning
receiver. Also GDX2 Discone antenna.
G4DBL. Telephone: Winchester 880120.

           
SMALL ADVERTISEMENTS
Advertisements must be prepaid and all

copy must be received by the 4th of the
month for insertion in the following
month's issue.
The Publishers cannot be held liable in
any way for printing errors or omissions,
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bona fides of Advertisers.
Where advertisements offer any
equipment of a transmitting nature,
readers are reminded that a licence is
normally required. Replies to Box
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No..., Radio & Electronics World, 45 Yeading
Avenue, Rayners Lane, Harrow, Middlesex
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Sowter Transformers
With 40 years' experience in the design and manufacture of several hundred thousand tranformers

we can supply

AUDIO FREQUENCY
TRANSFORMERS OF EVERY TYPE

YOU NAME IT! WE MAKE IT!

OUR RANGE INCLUDES:

Microphone transformers (all types), Microphone
Splitter/Combiner transformers, Input and Output
transformers, Direct Injection transformers for Gui-
tars, Multi -Secondary output transformers, Bridging
transformers, Line transformers, Line transformers to
G.P.O. Isolating Test Specification, Tapped impedance
matching transformers, Gramophone Pickup transfor-
mers, Audio Mixing Desk transformers (all types),
Miniature transformers, Microminiature transformers
for PCB mounting, Experimental transformers, Ultra
low frequency transformers, Ultra linear and other
transformers for Transistor and Valve Amplifiers up to
500 watts, Inductive Loop transformers. Smoothing
Chokes, Filter, Inductors, Amplifier to 100 volt line
transformers (from a few watts up to 1,000 watts, 100
volt line transformers to speakers, Speaker matching

Telex: 987703 SOWTER

transformers (all powers), Column Loudspeaker trans-
formers up to 300 watts or more.
We can design for RECORDING QUALITY, STUDIO
QUALITY, HI -Fl QUALITY OR P.A. QUALITY. OUR
PRICES ARE HIGHLY COMPETITIVE AND WE SUPPLY
LARGE OR SMALL QUANTITIES AND EVEN SINGLE
TRANSFORMERS. Many standard types are in stock
and normal despatch times are short and sensible.
OUR CLIENTS COVER A LARGE NUMBER OF BROAD-
CASTING AUTHORITIES, MIXING DESK MANUFAC-
TURERS, RECORDING STUDIOS, HI -Fl ENTHU-
SIASTS, BAND GROUPS AND PUBLIC ADDRESS
FIRMS. Export is a speciality and we have overseas
clients in the COMMONWEALTH, EEC, USA, MIDDLE
EAST, etc. Send for our questionnaire which, when
completed, enables us to post quotations by return.

E. A. Sowter Ltd.
Manufacturers and Designers

E. A. SOWTER LTD. (Established 1941), Reg. No. England 303990
The Boat Yard, Cullingham Road, Ipswich IP1 2EG, Suffolk, P.O.Box 36, Ipswich IP1 2EL, England

Phone. 0473 52794 & 0473 219390

202 for further details
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ARFON PRINTER
A low cost stand alone printer which
will be almost essential for your
larger programs will be launched in
the Spring of 1982. The power plug
for this unit is already on your
expanded system.

sr t:00 0, 0 0 0
7A

rM

4. 0 4.e. ,"'"

e

INTERFACES
Slots have been left to allow normal
use of the cassette socket, disc
socket etc., which will still run
normally with your expanded system.

EXPANDABLE TO
7 CARTRIDGES
You will now be able to use up
to seven cartridges to expand
from your basic Vic 20. These
can include RAM memory
expansion up to nearly 30K of
usable memory, ROM cartridges
with packaged programs, user
expansion cartridges, printer
software, disc software, RS232,
IEEE interface, line expansion
firmware and many others -
besides of course all your
games cartridges.
ARFON EXPANSION MEMORY
Immediately available from
Arfon in cartridge are 3K RAM
+2 sockets, 8K RAM,16K RAM,
8K ROM, 16K ROM. Also a basic
Vic simulator cartridge to allow
tape and cartridge use without
altering the system.

VIC 20 Expansion System
The Arfon Vic 20 Expansion System is a finished metal cased
unit that integrates your Vic 20 with an expansion board for up
to seven cartridges and a toroidal power supply (fully enclosed)
to give you sufficient power for any expansion and also to power
the Arfon Vic Printer. Your Vic and its screen modulator are in-
corporated into the expansion system to produce one unit and
there is an optional lid that covers the expansion area and allows
your T.V. to sit on top. Access to the various input sockets on
your basic Vic 20 is not restricted while it is in the expansion unit.

Stocks are available now through your own Vic Dealer.

I would like to be included on your mailing list.

Name

Address

Send to:
Arfon Microelectronics Ltd.,
Cibyn Ind. Estate,
Caernarfon, Gwynedd,
N. Wales.

Arfon Micro
297 for further details



T E K MULTI -PURPOSE
OSCILLOSCOPES

SO ADVANCED
THEY COST YOU LESS

The Tektronix 2200 Series.
Simply great.

Tektronix traditions of excellence in
designing and manufacturing oscillo-
scopes are recognised all over the
world. But rather than rest on past
laurels, we have veered dramatically
from the well established design paths
we ourselves have laid down.

With the 2213 priced at E670* and the
2215 at E850*, these 60 MHz dual
trace oscilloscopes are an entirely
new form of instrument.

Their most remarkable characteristic
is the way in which major design
advances have provided full -range
capabilities at prices significantly
below what you would expect to pay.
How has this been accomplished? To
begin with, we have reduced the
number of mechanical parts by more
than half. This not only saves manu-
facturing time, it lowers costs and
improves reliability.

Board construction has been greatly
simplified and the number of boards
reduced. Board connectors have also
been reduced substantially and
cabling cut by an amazing 90%,

The 2213 and 2215 have a high effi-
ciency regulated power supply which
does away with the need for a heavy
power transformer. There are no line -
voltage adjustments. Just plug the
instrument into a power socket supply-
ing anything from 90 to 250 volts,
48-62 HZ, switch on and you are
ready to measure. Power saving
circuitry has eliminated the cooling
fan, resulting in further economies in
size and weight.

These scopes have it all. Dual trace.
Delayed sweep for fast, accurate
timing measurements. Single time
base in the 2213, dual time bases in
the 2215. An advanced triggering

Tektronix UK Limited
PO Box 69. Harpenden, Herts. AL5 4UP
Tel: Harpenden 63141 Telex. 25559

Regional Telephone Numbers: Maidenhead
0628 73211, Manchester 061 428 0799,
Livingston 32766. Dublin 850685/850796

system, automatic focus and intensity.
Beam finder - and much more.

Interested? Then why not telephone
your nearest Tektronix office or circle
the enquiry number for further
information.

Performance Specifications
Bandwidth
Two channels, DC -60 MHz to 20
mV/div, 50 MHz to 2 mV/div.
Light Weight
6.1 kg (131/2 Ibs). 6.8 kg (15,0 Ibs) with
cover and pouch.
Sweep Speeds
Sweeps from 0,5s to 0.05 us (to 5
ns/div with x10 magnification).
Sensitivity
Scale factors from 100 V/div (1 Ox
probe) to 2 mV/div (1 x probe).
Accurate to ± 3%. AC or DC coupling.

Also available from Electroplan.
 Prices subject to change without notice.

INctronDc-®
COMANTTED TO EXCELLENCE

PT 206
298 for further details



THE R&EW HAND HELD Radiation
Meter will detect gamma radiation,
producing an audible click for each
quantum of radiation received while
producing a display of counts/second on
a meter. The instrument is of medium
sensitivity allowing its use with radiation
levels between Imrz h (1 milli-roentgenper
hour) and Ir 'h (1 roentgenper hour). Its
upper limit may be extended if required by
adding extra ranges to the instrument.

The unit will find applications in
schools. hoTitals, power stations and in
mane other areas using radioactive
materials. Many branches of industry use
such materials to, for example, measure
the speed of flow of various liquids. In
paper mills the thickness of the 'liquid'
paper is accurately measured by monitor-
ing the absorbtion of Beta particles by the
paper.

AFTER THE BOMB...
A nuclear radiation monitor is likely to be
a very valuable asset to the survivor of a
nuclear war. The levels of radiation in
such an environment are likely to be much
higher than that measured with the
R&EW monitor. It is possible to extend
the ranges on this monitor, but it would
require calibrating against a known source
to give meaningful readings. The ZP1310
GM -tube has been used up to around 300
rads/h in commercial instruments.

Where high levels of radiation are
concerned it is useful to be able to use the
detector remote from the hand-held
monitor. The GM tube and its associated
resistors together with the emitter follower
Q3 can be mounted remote from the
monitor, and connected via 4 -core cable.
The low output impedance of the emitter
follower allows cable tens of metres long
to be used before serious attenuation of
the output pulse occurs. Information on

R&EW Project Pack Price See Page 86

RADIATION
MONITOR

R&EW present a hand held instrument for the
detection of gamma radiation which should prove
a must in many areas of industry and research.

Design by Roger Ray and J Camm.

CIRCUIT DESCRIPTION

The main component of the R&EW radiation
monitor is the Geiger -Muller tube. The
ZP1310 type used, requires an EHT voltage
of 575 volts (see ZP1310 data). To obtain this
high voltage from a 9 volt supply an inverter
is required. An oscillator block (TBP-23)
intended for supplying record bias in tape
recorders is used as the inverter.

The oscillator block consists of a 100 kHz
push-pull oscillator driving a toroidal
transformer. This steps up the AC voltage to
about 150V. To obtain the EHT voltage
required (570V), a voltage quadrupler
comprising D1-4 and C1-4 is used. This
rectifies the AC voltage output from the
oscillator block, and gives a four times
voltage multiplication. Because the oscillator
is operating at a frequency of 100 kHz small
value, and hence small size capacitors can be
used for C1-4. Resistors RI and R2 comprise
the anode load for the tube, two resistors are
used due to the high voltage involved and the
requirement for low capacity between anode
and supply.

A regulator is used to provide a constant
voltage for the oscillator block under varying
battery conditions. The regulator consists of
Q1 and Q2 and its associated components.
This circuit will work with a voltage drop of
only 100 mV across the pass transistor Q 1 .

Thus it still regulates with an input voltage
below 8 volts, and then tracks the supply with
an output 100 mV below the input. D5 gives
the regulator short circuit protection, taking
the base of Q2 low if the output is shorted.

When the GM tube receives a quantum of
energy, ionization of the gas occurs and as a
result of avalanche, spreads through -out the
volume of the tube. The ensuing current pulse
produces a fast rising voltage pulse in the
cathode resistor R3. This pulse in coupled to
the base of the emitter follower Q3, which
presents a high impedance to the tube to
prevent loading effects. D8 is normally
reverse biased, and is included to prevent
more than 5V7 being applied to the base of
Q3. The low impedance output from this
stage is coupled to Q4 by C8, output can also
be taken from this point to drive external
counting circuitry. Q4 amplifies the pulse to
drive the input of ICI. C9 together with R II
gives some degree of pulse stretching,
ensuring ICI is reliably triggered. ICI is a
CMOS version of the ubiquitous 555 timer.
In this configuration it is used as a frequency
to voltage converter. A duty cycle of less than
50% is used to ensure linear operation. A
negative going pulse on pin 2 of ICI triggers
its internal monostable, giving a pulse of
fixed width. These pulse drive a 200 uA meter
through RV I, as the pulse height and width
are constant the meter reading is proportional
to input frequency. The resistor connecting
pins 6, 7 of ICI to the supply rail controls the
timing (output pulse width) of the ICM 7555.
S2 selects the resistor used for rangesof 10,
100 and 1 000 counts/second. C11 provides
meter damping required at low counts/
second. The output of ICI is also connected
to a piezoelectric transducer to give an
audible click for each count. A 78L05
regulator (IC2) gives a constant 5 volt supply
for the counting part of the circuit.

the effect of nuclear radiation and on
surviving a nuclear war can be found in
Ref. 4

UNITS OF RADIATION
There are a number of units used to
measure radiation which vary in defi-
nition. The unit of exposure to X-ray or
gamma radiation is the ROENTGEN,
named after the discoverer of X-rays. A
Roentgen is defined as the radiation which
will produce 2.08 x 109 ion pairs in a cubic
centimeter of dry air.

I Roentgen = 1r = 1000mr

Absorbed radiation dose is measured in
rads (Roentgen absorbed dose). A rad is
defined as the dose of radiation which
imparts 10-5 joules of energy per
gramme of matter. This may appear
somewhat confusing, but fortunately for
X-rays and gamma radiation: 1 Roentgen
= I rad. The new unit which is now used
for radiation dose is the Gray (Gy) it is

equal to 100 rads.
The R&EW radiation monitor is

calibrated in Counts/second (CPS). This
means that the rate of ionising events
detected by the GM tube is displayed on

12 RADIO & ELECTRONICS WORLD
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RADIATION MONITOR

c

° -1
re° 0 co °N

cbi r:ceif°

R& EW
radiation
monitor

Figure 2: The PBC foil pattern of the Radiation Monitor.

the meter, each individual event being
counted. This calibration is independent
of the type of GM tube used. To convert
counts/sec to Roentgens/hour for the
ZP1310 refer to Fig 8. This shows a
typical graph of count rate against dose
rate, measured with a Colbult 60 source.
GM -tubes may vary + 1-10% from this
typical curve, which is measured using
sophisticated scaling equipment. In
practice the smaller pulses may be missed
as the frequency of events increase,
therefore this graph should only be taken
as a guide especially outside its linear
region.

CONSTRUCTION
A single sided PCB etched as shown in Fig
2 is used to construct this project.
Assemble the resistors, capacitors, IC
socket, diodes and transistors in that
order. Now solder in IC2 (taking care to
get it the right way around) and the
oscillator block. Do not connect the GM
tube at this stage. Solder in pieces of
insulated wire of sufficient length, to
connect to the switches and the meter.
Leads from the piezoelectric transducer
are soldered on the track side of the
board, one lead to pin 3 of ICI the other
to the earth track. The assembled PCB
should be tested before it is fitted into the
case or the GM tube connected. Connect

R12 KR ""

C,21. El 0
C13

2

1 52

3

L

SATT BATT
-VI Oft si

Figure 3: The Radiation Monitor's component overlay.

up the meter and switches and insert ICI.
Make a visual check that the assembled
PCB agrees with the layout of Fig 3 and
set RV1 to mid -position.

A battery or 9 volt power supply can
now be connected to check that the circuit
is working. Measure the voltage on pin 4
of the TBP-23 it should be 7V8 -0V2.
Next measure the EHT voltage at the
junction of CI and D1, it should be
between 550 and 600 volts. A high
impedance meter must be used for this
measurement (e.g. AVO 8 on 2500V
range) a meter with a lower impedance
( 50 M ) will give an artificially low
reading. Most digital voltmeters are
unsuitable for this measurement without
an EHT probe as they usually have only a
10 M input impedance. If a suitable
multimeter is not available, the range of a
low cost meter can be extended by using a
suitable series resistor. A 500V, 20k/V
instrument would read 0-2500 volts,
50 M impedance with a well insulated
40 M series resistor (4 x 10M)

Test that IC2 is regulating by
measuring the voltage on pin 4 of ICI. It
should be 5V0 + /-0V2. Set S2 to the 100
cps (x10) range (R14 in circuit). If a pulse
generator is available connect it across R7
set to 100 Hz narrow pulses 1 volt peak
and adjust RV I so that the meter reads 10
(10 x 10 = 100 Hz). A function generator

J

with a squarewave output may be used in
the same way.

If all is well the GM tube can now be
connected. A short piece of wire is

soldered between the anode connector
and the PCB, and the tube carefully
pushed into the pin. The cathode strap
can now be soldered to the board, and the
tube held in place with a tie -wrap (take
care not to apply any pressure to the
tube). The meter is glued into the lid of
the Sabtronics case, in the aperture
provided. The push-button switch is fitted
in the side of the case, and S2 into a hole
in the front panel. The assembled board
can now be fitted after the battery
connector is threaded through the hole
into the battery compartment. The case is
then screwed together to complete the
construction.

MEASURING RADIATION
To use the instrument, select the lower
range and depress SI. In normal conditions
after a few seconds a click will be heard,
and the meter will give a single flick. This
is due to background, which is a combi-
nation of cosmic and environmental
radiation and spontaneous discharges in
the GM tube. Checking for this back-
ground is the simpleSt way of making sure
the monitor is working. If the monitor is
placed near a source emitting gamma rays

14 RADIO & ELECTRONICS WORLD



PROJECT

Anode Thin metal cathode

Glass seals

Figure 4: Construction of a miniature GM tube.

GM TUBE OPERATION
A Geiger -Muller (GM) tube consists of two
electrodes mounted in a gas filled envelope.
The configuration of the tube, gas pressure
and working voltage are chosen so that an
ionising event will result in a single discharge.
The construction of a miniature GM tube is
shown in Fig 4. Tubes for different
applications vary in size and shape, but all
work in a similar way.

When a particle (alpha or beta) or
quantum of energy (gamma) enters a GM
tube, ionisation of the gas occurs in the wake
of the particle, and as a result of avalanche,
spreads throughout the volume of the tube.
This is in effect a current pulse in the tube
which in turn produces a voltage pulse with a
fast rise time in the series resistors connecting
the tube to the supply. It is this pulse that is
detected by the counting circuitry, and then
displayed audibly or visually. The energy
contained in the pulse is derived from the
energy stored in the self -capacitance of the
tube. After the pulse has been produced the
capacitance of the tube is discharged and the

Cz

Starting
potential

Geiger
threshold

I Operating
I point

L
I

I Plateau

-11.
Over I slope

voltage 11

If - Plateau -04

Volts

Figure 5: Characteristic curve of a GM tube.

gas deionised. A halogen gas included with
the main gas acts as a quenching agent to
speed up the deionisation process. The tube is
now recharged through its anode register.

The characteristic curve of a Geiger -
Muller tube is shown in Fig 5. Operation is
normally in the plateau or Geiger region,
where avalanche can occur, and the count
rate is relatively constant with applied volts.

Gamma radiation is highly penetrating,
and is detected when it causes electrons to be
ejected from the inner surface of the cathode
tube. Gamma tubes are most sensitive when
the radiation is at right angles to the axis of
the tube. The sensitivity of this type of tube
varies with the energy of the radiation, as
shown in Fig 6. This variation is not critical
for many applications, but can be corrected
using an external filter if required.

Illen-esekled

411

ZP1310

zrnoo

a' 0' ' MeV)
soergy

Figure 6: Sensitivity to gamma radiation
for three non -shielded tube types as a
function of gamma energy.

ZP1310 DATA
Optimum Operating Voltage 575V
Threshold voltage (max) 500V
Plateau length 150V
Starting potential < 380V
Plateau slope 0.15
Anode -Cathode Capacitance 1.0pF
Dead time (575V) <I5uS
Background* < 2 counts/min
'shielded with 50mm lead and 3mm aluminium

ma 4.4,

a -craw ft
.1 -t

Par. at ASIR
'kWsro

Figure 8: Photograph of the ZP1310 GM tube.
This is the most expensive single item in the
Radiation Monitor and although fairly robust,
care should be taken when mounting the
tube on the PCB.

a higher reading, depending on the level,
will be displayed on the meter, and a
greater frequency of clicks heard. You
may well have a gamma source in your
'junk box' without realising it. Many war
time meters and instruments were coated
with luminous paint that is quite a potent
emitter of radiation. The pointer from
such an instrument gave more than 100
CPS when placed near the monitor.

SPECIFICATIONS
Size: 170mm x 86mm x 44mm
Supply: 9V PP3 (P)
Current: 12 mA typ.
Radiation: GAMMA
Ranges: 0-10, 100, 1000 C.P.S. I Figure 7: The assembled Radiation Monitor PCB.
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Figure 9: Chart to convert countslsecond to Roentgenalhour for the ZP1310.

Figure 10: Circuit diagram of the TBP-23 oscillator block.

Figure 11: An internal view of the oscillator
block..
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COMPONENTS LIST
Resistors ( 1/4W 5("o)

R1,6,I4
R2
R3,9
R4
R5
R7
R8
RIO
R I I

RI2
R13
VR I

Capacitors
C1,2,3,4
C5
C6, I0
C7,8
C9
C11
C12
C13

Semiconductors
D1,2,3,4
D5,6,8
D7
QI
Q2,3,4
ICI
IC2
Miscellaneous
SI
S2

IMO
1M2
56k
5k6
I k
180k
Ik2
4k7
10k
IOM
100k
22k preset

22n 400V
IuO 35V electrolytic
IOu 16V electrolytic
4n7 ceramic
22p ceramic
470u 6V3 electrolytic
4n7 polystyrene
100n monolithic

1N4007
1N4148
8V2 zener
BC309
BC239
1CM7555
78L05

Push to make switch
3 position miniature
toggle switch

ZPI310 GM Tube
TBP-23 Toko oscillator block
8 pin IC socket
200uA meter 920 series
PP3 battery connector
PB2720 piezoelectric transducer
PCB
Sabtronics hand-held case

WORDS OF CAUTION
The GM tube is by far the most expensive
single item in the R&EW radiation
monitor although the tube used in this
project is relatively robust, a few simple
rules must be exercised in its handling.
1. Do not drop it or apply undue

pressure to the body of the tube
-the glass seals may break!

2. Do not solder directly to, or bend
the anode pin.

3. Do not reduce the value of RI and
R2, and keep the stray capacitance
between anode and cathode or
anode and supply to a minimum.

The EHT supply for the tube is
around 600 volts, and although the
available current is very low it can
give quite a jolt so take care!
Finally the dangers of nuclear
radiation cannot be overstated.
Anyone with access to radioactive
sources, should be familiar with the
necessary precautions. R & EW

Your Reactions
Excellent - will make one
Interesting might make one
Seen Better
Comments

Circle No.
25
28
27

28
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The full range of Leader Test Equipment,
the first choice of engineers around the
world, is now available in the U.K.
Leader products, with a long history of
high reliability, back by a
1 -year warranty, are engineered and built
to the most rigid standards, and
incorporate the latest technology. A
complete technical and service facility is
provided in the U.K. by Thandar Electronic
Ltd

OSCILLOSCOPES
4-50MHz Oscilloscopes with more performance and reliability for less
cost. The Leader range of oscilloscopes includes 14 models. single
and dual trace, for bench or field use. All models offer comprehensive
triggering controls. TTL compatible Z-AXIS modulation and
convenient colour -keyed front panel layout. Probes are included with
each model.

LB0508A
OSCILLOSCOPE

With 20MHz
bandwidth and 10mV
input sensitivity on a 5
screen this universal
oscilloscope is suitable
for a wide range of
applications

'5. Dual trace
DC -20 MHz bandwidth (yen amp)
10mV Sensitivity
'Sweep mode chop - ALT. CH1, CH2, X -Y
'Synchronisation. Auto. Norm. TV.
Int.. Ext.. *. -

"Timebase Sweep Speeds: 0.5µs/cm
200 ms/cm

'X5 Magnification (max speed lOOns/cm)

LBO 310A 4 MHz 20 mV Single Trace 3
LBO 301 8 MHz 10 mV Single Trace 3
LB0 308A 20 MHz 2mV Dual Trace 3.5" Mains/Battery
LBO 510A 4 MHz 20 mV Single Trace 5-
LBO 512A 10 MHz 10 mV Single Trace 5-
LBO 513 10 MHz mV/1 mV Single Trace 5-
LBO 514 10 MHz 5 mV/ 1 mV Dual Trace 5-
LBO 552A 10 MHz 20 mV Dual Trace 5" Stereo Scope
L80 506A 15 MHz 10 mV Dual Trace 5
LBO 507A 20 MHz 10 mV Single Trace 5-
NEW
LB0 5158 30 MHz 5 mV Dual Trace Sweep Delay
LBO 520A 35 MHz 5 mV Dual Trace 5.5
NEW
LBO 517 50 MHz 5 mV'l mV Quad Trace 6 Sweep Dela).

Thandar Electronics Ltd. reserve the right to alter prices and
specifications on Leader equipment without prior notice

RADIO/CB/TV TEST
CRT Testers Pattern Generators Signal Generators
Antenna Impedance Meters RF Power Meters
C.B. Signal Generators Stereo Signal Generators
Dip Meters SWR Wattmeters

LSG16 SIGNAL GENERATORS
A compact R F generator ideally suited to cnecking
alignment of AM/FM and T.V. receivers.
 Frequency Range 100 KHz - 100 MHZ
 Frequency accuracy 2 1 5%
'Crystal Oscillator 1-15 MHz
'Modulation Internal 1kHz for A.M.
'Output Voltage 0.1Vrms or higher to 100 MHz

, I 1111

GENERAL TEST
Function Generators Transistor Checkers LCR Bridges
Power supplies Miilivoltmeters Curve Tracers Home

Appliance Testers

LHM 80A H.V. METERED PROBE
'Input Impedance 20K it per volt
 Range 40K Volts
'Accuracy ± 3% Full Scale

LDP 076 LOGIC PROBE
Fast servicing and analysis of digital circuits
'Imput Impedance > 10M it
Frequency Range DC to 50 MHz
Minimum Pulse Width lOnsec

AUDIO TEST 1 ill . .e 1.1
Audio Generators Frequency Response Recorders .  
Audio Systems Analyzers Wow Et Flutter Meters : . III zt :... -
Speaker Analyzers Audio Testers Distortion
Meters Attenuators - ---.- 11-* .... a

a
7 6 ID ....._

.. LFR5600A FREQUENCY
RESPONSE RECORDER
Designed to graphically record wow and flutter, drift,
voltage. temperature and frequency response of
Audio equipment
 Frequency Range 20 Hz - 30 KHz
' Variable chart speed
' Voltage range 0.1V, 10V
'Sweep Oscillator 'Pilot Signal 'Cartridge pen
'Metered, swept frequency input/output voltage

For full technical details together with
price list please contact

thandar
ELECTRONICS LID

ELECTRONIC TEST & MEASUREMENT
London Road, St. Ives,
Huntingdon. Cambs PE17 4HJ.
Tel St. Ives 10480) 64646 Telex 32250

APRIL 1982
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C58 2m
transceiver
The Standard C58 is the 'alternative' to the
Yaesu/Sommerkamp FT29OR (reviewed in
R&EW last November) - with this in mind,
we now look into the C58 and see what
it has to offer.

Pros and Cons
The C58 is a multimode transportable
transceiver for the 144-146 (or 148 MHz)
amateur communications band. It is just a
shade smaller than the FT29OR - mainly as
a result of the use of AA size NiCads (the
FT29OR uses C cells). You can see from
the photos that the oriental shoe -horn has
been hard at it once again.

The C58 uses a mask programmed
TMS1000 NIPU (TNISI300 TNISI024
expander) to control the multiplicity of
functions - the FT29OR adopts a similar
technique with a Hitachi 4 bit 'presser'that
does nearly the same xith slightly more
style.

Apart from the lower 1 watt power
output (FT29OR boasts 2.5 W at 12 volts),
the C58 uses its memory facilities in a
slightly different way, the main advantage
being that you can 'QSY' from the
memory channel using the incremental
tuning controls - the FT29OR cannot. On
with the C58:

Figure 1 outlines the block system of
the C58, which reveals quite a number of
mixing operations in the path between
synthesiser and antenna.

Internal view of the top side of the C58

Knobs for all reasons
The front panel buttons of the C58 are
nearly as confusing to those too eager to
read the handbook as those of the Yaesu
rig. The rotary controls are straight
forward enough; the memory function are
those which need a little description.

The C58 memory is basically 5

channels, recalling by sequential stabbing
of the `RCL' button. Pressing 'CCL'
loads the memory into the working
'register', from which the user may then
tune as required (the QSY function
mentioned above). Whilst the memory
does not recall mode selection, the
memory indicator number flashes if the

operating mode is not the same as when
the memory was loaded.

The step size of the synthesiser is
similarly programmed by repetitive
prodding the "STEP" button - and
100 Hz is available off FM as well as
CW/SSB, without the contortions of
switching the mode around as with the
FT290. To make up for the lack of LCD
space, various dots appear in various
corners of the display to indicate even
numbers of MHz, 100 Hz offsets etc.
Confused? You won't be after you've
read the book, but don't expect to pick up
the operation without first reading the
handbook. The original 5/25 kHz and
I k Hz/100 Hz steps have been supple-
mented by a 12.5/1 kHz option with
internal switch.

Scanning is tolerably well thought out.
The C58 offers a MHz -at -a -time scan,
thereby avoiding the problems of piling
into the inevitable beacon signal as the
FT290 runs through the entire span of the
set every time. Step sizes are selected as
above. The memory scan skips channels
encoded for SSB whilst the mode selected
is FM (and vice versa). The big gripe from
FT29OR fans will be that scanning cannot
be initiated from the mic switch.

RIT on the C58 is easier to drive than
the clarifier function of the FT290R, but
is not accessible via the mic controls. The
fact that the RIT can accidentally be
overlooked on the C58 whilst it auto-
matically resets after retuning on the
FT290R, is a plus for FT290.

Inside the Receiver (PHOTO)
The C58 instruction book is an example to
any equipment manufacturer. As with so
many Japanese manufacturers, you feel

Is RADIO & ELECTRONICS WORLD



REVIEW

you could almost go out and set up in
competition making C58's with the wealth
of information supplied. Using the book
as the guide, we'll take a look around the
circuit (Fig 2) and see how it's all done.

The first point of note is the use of a
JFET for the RF stage. In fact JFETs are
used in many places where perhaps we
become accustomed to seeing dual gate
MOSFETs. It is perhaps worth remember-
ing that earlier JFETs exhibit a lower
noise figure than the earlier MOSFETs
-although the more recent dual gate
MOSFETs have just about overhauled the
JFETs.

A common source JFET amplifier can
also take a good deal of taming, since the
configuration of the single -ended
common source amplifier is only a

fraction of a picofarad away from being
an oscillator. The C58 uses what appears
to be a 2 -pole helical resonator (LROI on
the diagram) at the input, but our TOKO
reference books shows this is a double
tuned 7 mm bandpass filter. The output
of the RF stage is certainly via a 3

chamber helical filter (similar to the one
used on the R&EW 2 m converter in
October 81), and thence via the dual gate
MOSFET mixer down to 10.7 MHz and
the first roofing filter - FR02.

On FM, the MC3357 takes over, and
regular R&EW readers will now be
beginning to know this device like an old
friend. The conversion from 10.7 MHz to
455 kHz is carried out on -hoard with the
10.245 MHz crystal, and a pair of Murata
CFU455F (NTK LFB) series ceramic
filters (12 kHz BW) shape the passband.
The muting arrangement uses the
MC3357's internal noise amplifier output
and a voltage doubler detector - and like
the FT290R, this can suffer from thermal
drift when set 'acutely'. Pin 14 of the IF
IC is OC when the mute is 'shut', so the
anode of diode QR40 is pulled high, and
QR40 is forward biased to turn off the
audio amplifier at pin 8.

The SSB section ploughs on at
10.7 MHz, using diode switch QR30/31
and QR42 (implying that QR42 was
perhaps an afterthought?) to permit the
filter to be used for both transmit and
receiver. This gate also doubles up as the
noise blanker, which is effective only on
SSB operation. The SSB IF stage QR04 is
quaintly described as a 'Younger Amp
(SSB TX)', presumably a dictionary
translation problem of 'pre -amp'. LRO6
whisks away the TX signal to the balanced
mixer in the transmit 10.7 MHz to
145 MHz up -converter.

The noise blanker is becoming
obigatory on all SSB gear these days, and
the unit used in the C58 is a tidy example
of the genre. It has been pulled out and
enlarged in Fig 3, since some readers may
feel daring enough to have a go and
retrofit it to some of the older gear that is
not blessed with such a thing. It is
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C58 2m transceiver

-

I-If
Peas **,row

E3 CI AM ME
CE 62

GREY BOARD

tn.
4-

a

.

gm

tur $r}+,:
I:c

:OP rA,,,0 ea, Ant. a. Mad. :::21a-..."-..

tol

IT ==ti xf

Bz

43

.7...

*1_
J

.z.

DI

=1

Pr
113. W4,.

 r1110 -

srI

ta

f
-173-

I -:
t

Lit %.17:: "-

L47.!;scons- - -
!1!( t

 ---11114-81.
I r"1.41.3

it
r.-

vz..1-

2SC460
2SC535
2SC1213

2SA733
2SC900
2SC945
2SC1959
2SC2347

O

so

2SC1970
0

III

SIDE VIEW

2SC1368
2SC1971 2SA738

- -;
L.,

BOTTOM VIEW

2SC2053 2SK 19 2SK30
2SK 246

78L05
78L08

NEC

3SK101
3SK102

o.

I C

20 RADIO & ELECTRONICS WORLD



REVIEW
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C58 2m transceiver
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Figure 3: Detailed view of the C58 noise blanker circuitry.

essentially a loosely tuned amplifier
before the main selectivity, with a simple
peak detector and an AGC system that is
fast enough to ensure that the blanker
gate does not shut on modulation peak
-but is slow enough to permit noise spikes
through to shut QN05, and thereby the
diode switch preceeding the main filter.

Two further stages of IF amplification
(QR05 and QR06) conclude the SSB
receiver amplification, with a diode -based
product detector at the far end. AGC
from QRIO is signal -derived by sniffing
some IF from LR07, via CR36. If your
magnifying glass is up to it, this stage
actually provides a very interesting and
economical SSB AGC system is a single
device. The IF signal is rectified with fast
attack by QR's 37,39 and 44 - with diode
QR38 providing a slow decay for the
CR71 time constant.

The S meter is derived from the AGC
characteristic, using the source current of
QR05 as the reference. This gives the
range of S meter a little more meaning
than those systems which employ the
rectified output of an early IF stage.
However, the size of the actual meter
renders any meaningful interpretation
rather unlikely.

The Transmitter : FM
ON FM, the mic signal proceeds through
amplification (Q201b), limiting (Q202a)
and low pass filtering (Q202b) via the
deviation control, R2I7, to the FM
varicap Q211. The VCO is running at the
required frequency (minus 10.7 MHz), so

this is then mixed in QT08/QT09 with
10.7 MHz from the carrier oscillator
QT02, and the result is carefully filtered
LTO5. Not a triple tuned helical filter, but
a bandpass filter block with varicap
'tracking' of the band selected. Band A is
144 - 145.9999 MHz, and B is

146-147.999 MHz. Yes, the C58 covers
those naughty bits of the spectrumwhich
the Home Office would rather you didn't
use for passing the time of day.

Two VCXOs are used (one for band A
and one for band B) to provide the
interpolation of the 100 Hz steps. Like the
FT290, this interpolation results from a
D/A output from the MPU to control a
varicap on the VCXO, and this is thus not
directly synthesised. This is where the
numbers around the synthesiser start to
get confusing, so refer back to the block
diagram (Fig 1) for a refresher on the mix
down process.

The output linear amplifier uses a dual
gate MOSFET at the input, which in
conjunction with Q1309, provides
automatic output level control (APC).
This is simply brought about by rectifying
a small part of the output in QB07 and
QB08, and driving QB09 on the gate of
the MOSFET. RB20 is thus the preset that
determines the output power.

The Transmitter : SSB
The mic amplifier stage Q201b is used on
SSB, but then the signal branches to
QT06/7 which provide a degree of speech
processing. It is interesting to see that

Standard bother to treat the audio
differently in this way, and this gives a
great deal of confidence in their attention
to detail. The audio from this stage is fed
to a balanced diode modulator (QT34)
where 10.7 MHz DSB results on the far
side.

Another 'Younger Amp' then drives
this through the 10.7 MHz SSB crystal
filter before it is coupled into the up -mixer
via LT03. The SSB signal then passes
through the output stage as previously
described for the FM section.

Note that RFOI provides a relatively
high impedance DC signal (2k7) on the
antenna socket during transmit. This
signal can be used to switch a subsequent
linear amplifier (the R&EW 2m PA?) in
the same way as the FT290R.

Tone Burst
The C58 tone burst is a fascinating little
thing. It has been expanded from the main
circuit in Fig 4 for your edification.

It works in two ways via the PTT
switch - push the PTT once, and the input
on pin 1 of Q0003 drops momentarily,
causing the output of the gate to rise
(NAND). The input to the next section
also rises, causing the output to drop - and
the input on pins 12/13 drops, but not far
enough to activate the toneburst formed
by the final section of Q003.

Press the PTT twice in quick
succession and pins '12/13 drop to the
point at which the output flips up and
activates the tone burst oscillator. Pins

22 RADIO & ELECTRONICS WORLD



REVIEW

J909 ..1001r0 00 0

ov

P001
0001-25C536 F 0006-25C536 F

0003-MC140938

ROI;
'91

R00k0210$c002
0.1

6R00a
e2

TONE Toe ,.
R000 -log 12

0003
0003

II

- COC
C00i
0 00001--oo.2

0003
ID
0003

0004 -131555
0006 0

.

3
i 3

.

MI
TONE

.

39kIf.--.-
.._____ 0002

FREFRED0
.04.7 =4 151565 $R0134 i"1 47k

1

' 3

-404-
0009 +

10k ".'
= C007

8009,
6.9k

I KA im 4.716V 7S""'=
0.001 +-COCA

0.033
*R004 t

' j R010 tr"- R
4 220k

0007Iwzogoar.-,-.

u
TONE My

10k'
'
in a

19

10005-2SC 556 F

I

I

...i

-220k

7

0005

Figure 4: C58 tone burst circuitry.

12/13 gradually recharge via the
R006/C003 time constant, leaving the
tone running for around 800 mSec.

Alternatively, you can press the call
button, and bleep away to your heart's
content....

The Rest
The PLL device was described in some
detail in connection with a DNT CB rig in
the March issue. We won't bother to
reiterate all that here, apart from adding a
bit about the way the D/A code operates.
The basic step size of the synthesiser is
10 kHz, so the VCXO must
interpolate the intermediate 100 Hz steps
-which it does by varying one of the two
VCXOs by +/- 1.5 kHz.

Disregarding the intermediate stages,
9.9 kHz in 100 Hz increments is 99 levels,

Internal view of the under -side of the C58

and this is achieved with the ladder
resistor network fed from a BCD 00-99
output (not an R/2R network) on QL02.
The voltage is summed at the gate of the
FET, Q401, and thence from its source to
the varicaps. This process relies upon the
linearity of the VCXO over this
comparitively narrow range.

The shift circuit based on the op amp
(Q201) provides the USB and LSB offsets
of 1.5 kHz - as well as the RIT function.
Q409 turns on during tansmit to disable
the RIT function.

in use
The C58 is a bit of an anomoloy - it is too
big to be carried in the pocket, yet too
small (in terms of power output) for
mobile use. It is ideal for occasional

transportable use, but even on receive
standby is consumes 90 mA from its stack
of AA's - rising to 600 mA on transmit.
It's easy to see why the FT29OR chose C
cells.

This aside, operation is quite simple.
The tuning knob feels as if it is about to
fall off (don't worry, that's quite normal),
and the lack of station search from the
microphone is a nuisance - but the rest of
the rig is unobtrusive and efficient.

The C58's BNC antenna connector
knocks spots off the FT29OR's dreadful
telescopic alternative, and the RIT is
easier to use than the clarifier on the
FT290R. The battery check/lamp
function on the rear panel might have
been better off where the noise blanker
switch resides on the front. There seems
little reason to turn the noise blanker off.

Construction
The packing density of the C58 is about as
complex as anything is likely to get before
the advent of thick film technology. No-
one in their right mind (outside Japan)
would attempt to make a rig as complex as
the C58 for around £250 retail.

Service accessibility is adequate, and
several of the components used are old
friends from the TOKO and ALPS
ranges, implying a high standard of
components - which is matched by a high
standard of contruction. However, the
average radio amateur is not advised to
look further inside than the battery
compartment. R & EW

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
21

22
23
24
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This month the second ZX81 fair
and a new 'copycat' computer o

?

-41)from Commodore. C/
Gary Evans reports....

ZX81 owners determined to get to the fair.

THERE CAN BE NO DOUBT that uncle
Clive and his merry men at Sinclair have
discovered the proverbial license to print
money with their ZX81. The thriving
software and hardware 'add-on' market
for this machine features a mass of
products from manufacturers large and
small covering the length and brea dth of
these isles. The second ZX Microfair at
the Central Hall Westminster in late
January, brought together most of these
products and was an event many ZX
owners were determined not to miss.

The queue to get inside the hall would
have done justice to a Rolling Stones/
Barry Manilow/Led Zep (delete as appro-
priate) concert.

Judging by the variety of accents to be
heard, the London venue didn't deter those
North of Watford from 'away daying' it
to the show. Quite a cosmopolitan
gathering.

The event might have benefited from
being held over two or three days,
however another fair is to take place on
May 1st, so perhaps those of you who
didn't fancy the queue can try again then.
R&EW certainly shall as this time round
we only managed a brief glimpse at most
of the stands.

From what we did see, the most evident
hardware 'add-ons' were upgraded
keyboards to replace the 'touch me at
your peril' sensitive keyboard that adorns
the standard ZX81. Some of the key-
boards looked very nice indeed, many
available with an optional case to
accommodate the ZX board plus various

expansion modules. The other obvious
best seller in the hardware line was
memory to supplement the meagre ration
of the standard machine. A brisk trade in
edge connectors was also apparent,
presumably for the do-it-yourselfer's.

On the software side the range of
products to be seen was vast. The ever
present space invaders shared stands with
payroll packages (how much does a space
invader earn?) and educational programs.
The ingenuity shown by many companies
has to be admired with most programs
squeezing every byte of performance out
of the Sinclair 8K ROM.

At all stands, help, advice and infor-
mation was freely available with Tim
Hartnell of the ZX80 and 81 Users Club
having a particularly busy time.

All in all a successful day with
something for every ZX81 owner, lets just
hope that next time its slightly, less
crowded.

Computing With Auntie
After all the fuss about which machine the
BBC should choose for their Computer
Programme series, quite a few harsh
words flying around Cambridge over that
one, it seems ironic that the BBC have
chosen to present the subject in such a
way that the type of machine you possess
will do nothing to add to or detract from
participation in the program. The general
overview of the subject that the program
presents is far from the nuts and bolts,
hands on, down to earth approach that
many people were awaiting.

The BBC computer is good value for
money, and while the series and the
distinction of being Auntie's computer
will give an undoubted boost to sales, the
machine would have sold well without this
kudos and there can be little but crocodile
tears from the other contender in the
battle.

Commodore 'Copycat'
The Hanover fair in April should see the
launch of a new personal computer from
Commodore, and could mark a new trend
in the pattern of marketing machines. The
model 64 is a 'copy -cat' computer, the cat
in question being the Apple II.

The machine will run Apple software
entered from the keyboard or loaded from
disc but will cost less than half the price of
the Apple. It brings back memories of the
early exercises carried out by our Oriental
friends in the Hi-Fi and photographic
markets, and indeed the Model 64 has
surprised many people who had expected
copy -cats from Japan to be the first to
reach the market.

The Commodore machine allows the
MPU to be replaced, thus exchange the
6502 for a Z80 and you have a Tandy
clone, for an 8088 for an IBM look alike.

This approach gives users access to a
wide range of software at little or no cost.

Patching It up
If you have ever tried connecting up a
system that features hardware of assorted
pedigree you won't need me to tell you
that all notions of a standard bus
structure are soon consigned to write only
memory. That data line stays at an obsti-
nate 5V while one of the supply lines
appears to have a great deal of ripple. The
problems of breaking into lines to trace/
identify signals and the necessary re-
routing can, and often does, take up many
hours of frustrating work.

A device that has saved us here at
R&EW a lot of these problems is
mentioned on the New Products page this
month. The Interfaker certainly is a good
idea, why hasn't someone thought of it
before.

Your Reactions
Immediately Applicable 84
Useful & Informative 85
Not Applicable 86
Comments 87

Circle No.
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£100 COMPUTER
THE BIGGEST NAME IN

BRITISH
BREADBOARDS

All BOSS Breadboards directly accept .3", .4", .5" & .6"
pitch D IL IC's and have numbered and lettered rows and

columns allowing exact location indexing.

A. EuroBreadBoard. 500 contacts, ideal for
schools and training establishments.

B. EuroSolderBoard. Exact printed circuit
board copy of 'A' enabling progression to
permanent and rugged assembly.

C. BIMBOARD 1. 550 contacts plus com-
ponent support bracket. BIMBOARD's 2, 3
and 4 also available providing 1100, 1650
and 2200 contacts respectively.

D. BIMBUSTRIP. 2 additional power lines, slot
onto any 'C'. `G' or B IMBOARD DESIGNER.

E. PC BIMBOARD. Exact printed circuit board
copy of 'C' plus `D' enabling permanent pcb
circuits to be generated.

F. Layout Pad. Exact paper copy of `E' for
planning or recording layouts.

G. MPUroBreadBoards. 1422 contacts including
power bus strips on all sides. Specifically for
MPU circuits it is standard 160 x 100mm
Eurocard size.
Adventures with Microelectronics. A begin-
ners book based on BIMBOARD 1. Covers
simple circuits, built step by step and
includes component lists and sources.

Note: All BIMBOARD's 1, 2, 3 and 4, BIMBUSTRIIP and
MPUroBreadBoards slot onto each other thereby providing

larger circuit development working areas.

JUST RELEASED
BIMBOARD DESIGNERS.
Incorporate 2 BIMBOARDS (4
to special order) plus integral
fixed 5V and adjustable ±5 V to
±1 5V power supplies.

IOC

BOSS
INDUSTRIAL MOULDINGS LIMITED

James Carter Rd, Mildenhall, Suffolk, IP28 7DE
Tel: Mildenhall (0638) 716101 Telex 818758

"Can do the job of a micro costing four times as much"!

Personal Computer World

CASIO FX-702P POCKET COMPUTER

ONLY £86.91+VAT. Total £99.95
Plus FREE MiCROL Professional Programming Pack (RRP £9.95)

Or we will beat any lower advertised price by 5%
Eat your hearts out, H.P. Sharp and Texas!

The Casio FX-702P features: The biggest program storage capacity (up to
1,680 steps) the biggest data storage capacity (up to 226 memories), the
widest range of math, science and statistics functions (55 in all, including
Regression and Correlation), the most powerful English -like BASIC program -
writing language and the fastest operation, for results without waiting!
Subroutines; 10 levels, FOR:NEXT looping; 8 levels. Comprehensive edit,
debug and trace modes. 240 hours battery life. 17 x 165 x 82mm.
FA -2. Cassette adaptor for bulk storage of programs and data, with powerful
file name and remote control options. ONLY £17.35 VAT. Total £19.95.
FP -10. Permanent hard copy printer; full 20 character line width, fast 40
character per second print speed. 2,600 lines per roll. (Low cost replacement
rolls, f2.50 for five). 6,000 to 9,600 lines battery life. Rechargeable battery
pack, NP -4M, prints 13,000 lines (£6.90). Mains adaptor, AD -4150, £5.

FP -10 Printer ONLY £39.09- VAT, Total £44.95
Plus FREE Pack worth £5, or we will beat any lower price by 5%.

SYSTEM PRICES - Save up to £50 on RRP
Pack A: FX-702P+MiCROL Professional Programming Pack
Pack B: FX-702P + FA -2 cassette interface+ PPP+ PROCOS
Pack C: FX-702P+ FP -10 Printer + FA -2 + PPP+ PROCOS

£99.95
E139.95
£179.95

CASIO FX-702P USER SUPPORT
Produced by MiCROL exclusively for TEMPUS

Professional Programming Pack. Get the best from your FX-702P with: PRO-
FESSIONAL PROGRAMMING - practical 702 programming from the ground
up plus 702 REFERENCE MANUAL - definitive guide to every 702 program
command INVALUABLE, MiCROL 702 PPP. Price £9.95

MiCROL PROCOS for PROFESSIONAL USERS
Now you can create powerful, reliable programs in just minutes, even if you

have never programmed a computer before!
MiCROL PROCOS is an advanced integrated operating system that cuts
programming time by 80-90% in most applications areas, saving many hours
of valuable time. PROCOS A and PROCOS B are supplied together on a
ready -to -run cassette, with a fully detailed User Manual offering features to
suit every application. PROCOS A is ideal for complex multivariable calcu-
lations, while PROCOS B provides many of the features of a 'Visicalc' type
modelling system - answers 'what if' questions and analyses trends. Both
systems feature easy -to -use commands and support FP -10 print options.
Brochure on request. MiCROL PROCOS (A+B) Price £24.95

MiCROL 702 Basic Plus. Add the power of up to 20 new commands to your
programs! Custom-made to ease advanced programming - features in-
clude: String - number conversions; single -shot, await, timed KEY with
user -controlled return values; programmable RAN // generator; DATA PACK-
ING - up to 2,000 single digit, single name variables; INTEGRATED DISPLAY
COMMANDS - display data and text with extra -low memory overheads.
Modular design uses minimum memory; easy to customise. Full -detail User
Manual plus Program List for direct entry.
Available February 1982 MiCROL 702 B.P. Price £10.95

CASIO FX-602P
The World's Fastest Programmable?

Alpha/numeric scrolling display. From 32 program steps with 88 memories,
to 512 steps with 22 memories, all non-volatile. ONLY £65.17 -VAT= £74.95.
FA -2 £19.95 incl. FP -10 £44.95 incl. (Compatible with FX-501/2P, & 601P)

CATALOGUE of latest CASIO calculators, watches and keyboards, including
the Revolutionary Casiotone 701 fully programmable polyphonic keyboard,
available on request. 14p stamp appreciated.

PRICE includes VAT, P&P. Delivery normally by return of post
Send your Comoanv Order, cheque, postal order or phone your Access, Visa

or Bar . . 1 number to the UK's leading CASIO Specialists:

C

Dept. WW

TEMPUS 38 Burleigh Street, Cambridge
B1 1DG. Tel: 0223 312866

,./
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SUBSCRIBE! FOR FIVE GOOD REASONS
WHEN YOU BECOME an R&EW subscriber, you gain
a lot more than a mere assurance of 'getting it regularly'.
Look at these five good reasons for taking out a
subscription:
1. Subscribers have R&EW delivered to their door, every

month for a year, with a guarantee against price rises.
2. Subscribers get 'restricted' information on limited

special offers on components, books and equipment.
3. All R&EW subscribers are eligible for membership of

our unique 'DATACLUB' service (see page 83 of
the February issue), which entitles them to 24 PCB's
a year and a special discount on components.

4. All R&EW subscribers are entitled to 'priority'
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treatment through our readers' enquiries service.
5. Subscribers automatically receive information 'up-date'

sheets with their copy of the magazine. These sheets
may contain details of 'mods' to past projects, details
of last-minute special offers or late news about the
contents of the magazine.

Why don't we supply this up -date sheet to all R&EW
readers? Simple - the magazine leaves our hands and
goes to the printers some 3-4 weeks before it hits the
news stand. When you receive a subscription copy, however,
your magazine is returned to our office, where it can receive
an up-to-the-minute 'add-on' before being mailed direct
to your home, So, subscribe!
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If you want to be sure of getting YOUR copy of Britain's newest, most informative and innovative
Radio/Electronics magazine, PLAY SAFE! BECOME A SUBSCRIBER. Fill in the form below.
'SUBSCRIPTION ORDER FORM
Ii would like to subscribe to Radio &
!from the issue.

(SUBSCRIPTION RATE:

rick  as appropriate)
'UK £10.00 for 12 issues
Overseas £11.00 for 12 issues

'Please use BLOCK CAPITALS and

'Name (Mr/Mrs/Miss)

Electronics World for one year (12 issues). Please start my subscription

PAYMENT:
(Access/Barclaycard orders may be sent using reply -paid
I enclose my (delete as necessary) Cheque/Postal Order/
International money order for £

order card).

include postal codes.

I
!Address:

I
!Signed: Date:

'Please send this order form, with your remittance, to Radio & Electronics World,

145,
Yeading Avenue, Rayners Lane, Harrow, Middlesex. HA2 9RL

Subscriptions Department,
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R&EW Data Brief KB 4417

Bipolar linear IC for voice processing. Balanced input/high gain/AGC/limiter.

DATABRIEF - KB4417 speech
processor device

MAXIMUM RATINGS

The KB4417 provides all the functions of a
communications voice processor from
microphone input. AGC and limiting are

provided, together with an overmodulation
clamp used in the event of excessive
modulation peaks reaching the output. The
input circuit is designed for optional balanced
microphone inputs, with a fully balanced stage
built around Q3 to Q8. If used in single ended
mode, the unused input should be returned to ELECTRICAL CHARACTERISTICS
AC ground via approx 10 uF.

This stage provides a substantial voltage
gain from a low output dynamic mic (typically
around I mV), which appears at pin IS, the
output of the buffer stage Q15. This is then
capacitively coupled to a further buffer at pin
14, formed by O16/Q17 to preset a low
impedance to the gain control detector, Q18.
The AGC signal is then routed internally to Q9,
with the time constant being determined by the
RC network on pin I I.

The limiter stage (input at pin 4) compresses
the speech waveform so that excessive
modulation peaks are avoided - and this stage
also incorporates an external overmodulation
control via pin 6. This operates by going
positive to turn Q27 into a clamp on the
emitters of Q25/Q26, thus restricting the
output to Q28. Transmit/receive switching via
pin 5 is effected by taking the pin high to
completely disable the output from the limiter
stage by the action of Q24 completely clamping
the base of Q25 to ground, thus switching it
off.

ITEM NOTATION RATING (max.)

Supply Voltage VCC 16V

Power Consumption PT 500mV

Operating Temp. Topr - 25' to +60° C

Storage Temp. Tstg - 30° to +125' C

AMC IN
AMC IN

GND

LIMIT IN
TRSIN

OMP IN
AMP OUT

NC

1

2

3

4

5

6

7

B

VCC16

15 AMC AMPiOUT
14 AMP2 IN
13 AMC OUT
12 AMC DET IN
11 CR TIME CONST.
10 LIMIT OUT

AMP IN

ITEM NOTATION MIN. TYP. MAX. CONDITION

Current Consumption 10 15mA At no Signal

Microphone Amplifier
Input Impedance Zin 600:2

Output Impedance Zout 1K:2.

Output Voltage, Ill Vo 260mV MIC input: 1mV
Output Voltage, (21 Vo 420mV MIC input: 3mV
Distortion T.H.D. 1% MIC input: 3mV
Signal - Noise Ratio S/N 55c18

Limiter
Input Impedance Zin 5K17.

Output Impedance Zout 1K:2

Distortion T.H.D. 3% Limiter input: 3mV
Signal - Noise Ratio S/N

Limiting 80% Reduction at 40mV
input, relative to
400 mV - 100%

Amplifier
Input Impedance Zin 5K:2

Output Impedance Zout 1KL2

Gain G 30d8
Distortion T.H.D. 0.8% Input - 10mV 1kHz

10uF

Vcc+
0

47nF

0-11
MIC INPUT

I47n F

10uF

VR1
4K7 10K 10uF

16

2

AMP 1

pap)

3

2u2 4n7 10nF

15 14

AMP 2

13 12

AGC

DETECTOR

LIMITER

5

KB4417

11

10

470K - 10uF

680pF

22K 22K

OUTPUT
AMP

Block diagram

150K

T/R
0.M.P SWITCH

..10K 10nF

NC

AUDIO

()OUTPUT

6n8

11

6n8

Ii

10K

10K

10nF

1.470F

Vcc-

BC237

10uF

V R2
,4K7
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r: ne input.
Upper:Output from limiter after filtering.

PCB foil

T/R
(ID 0 el 10k

1
AUDI 0OUT

O
PCB overlay

MIC IN
® ®

( 47n )

( 47n F )

Notes
Amp I clips at 2V PP 0/P at pin 15. 50mV in IV out.
Set VRI with sinewave so that when AGC comes in, limiter does not quite start to clip output.
VR2 sets output voltage.
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C

zr

14

010

012

013

015 0,7 019

-C CD -
018

020

023

Q21

AVM

025
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027

028

GO

024

0
(129

4

03 01 02 015 4 13

7. 2 0 001:1-r-110nI--

112 011

100

4

100

470k
Limn In

06

I

16

030

100

05 0009, 08 70sfl.0N.C.Amp
0-4,44,-. Ont

Ok
TR SW 150k -.. '="100

0 OP lonkt Oarl

k

IAmp In

Internal circuit diagram R&EW
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G4JDT
HARVEY EAST LONDON HAM STORE G8NKV

DAVE

H. LEXTON LIMITED 191 FRANCIS ROAD LEYTON E.10
TEL 01 -558 0854 8L953609 LEXTON G

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

MAIN (UK) SERVICE CONTRACTOR TO HITACHI SALES (UK) LTD

GASFET MASTHEAD PREAMPS
DRESSLER AMPLIFIERS

EXCLUSIVE TO US
..

-

-....

D to A.T.V. TBA
D70c 70cm £499.00 D200 300FM 600W SSB £499.00 VV7OGAAS £75.00
D200C 15OFM 300W SSB £300.00 D2005 500FM 1 kVV £600.00 VV2GAAS £40.00

VV200GAS £69.00
These are high power 240V linears using 4C 0 150 or 4C x 250 or 4C x 350 Eimac VV200GAS £75.00
Tubes NOT using the grounded Grid system . Powered by the linear or with separate ST200
Fully protected, no thermal damage to PA finals possible. .9dB signal to noise

.2dB insertion loss 160 for further details
159 for further details 3SK97 GASFET

VAESU/SOMMERKAMP
POAPOA

FT1
FT902DM
FT1012DFM POA

FT1012DAM POA

FT1012AM POA

FT1012FM POA
POA

PT707
FT902DM SOM/KAMP POA

FT1012DFM SOM/CAMP Full spec. POA
FT1012DAM SOM/CAMP Full spec.
FC902 ATU POA

FV101DM Digital VFO POA

Y0901 Scope inc Panadaptor POA

SP901 speaker POA

FTV901R int 2mtr transverter POA

FV901DM VFO POA

.t. many other accessories.
FT48OR POA
FT208 POA
FT702 POA
F T290 POA
FT720 UHF POA
ALL ACCESSORIES AVAILABLE

161 for further details

162 for further details
DATONG
PCI G/C converter HF on 2mtr £120.75
VLF very low frequency converter £ 25.30
FL1 frequency agile audio filter £ 67.85
FL2 multimode audio filter £ 89.70
ASP/B auto RF speech processor ITriol £ 79.35
ASP/A auto RF speech processor lYaesul £ 79.35
D75 manually controlled RF Sp/Processor £ 56.35
RFC/M RF speech clipper module £ 26.45
D70 Morse totor £ 49.45
AD270 indoor active antenna £ 37.95
AD370 outdoor active antenna £ 51.75
MPU1 PSU for above £ 6.90

163 for further details
TRIO/KENWOOD
TS530S £525
TS8305 HF £680
TR9000 2mtr transceiver £385
TR7730 2mtr transceiver POA
TR9500 UHF transceiver £445
TR2500 2mtr portable POA
TR7800 2mtr mobile POA
TR7850 50W mobile POA
TR8400 UHF mobile £330
ACCESSORIES AVAILABLE

164 for further details
MICROWAVE MODULES
MMT28/144 transverter E 99.00
MMT144/28 transverter £115.00
MMT432/288 transverter £149.00
MMT432/144 transverter £184.00
MML 28/100S linear £129.95
MML 144/30 30W new f 59.00
MML144/25 2m 25W linear amplifier £59.00 11.751
MML144/40 2m 40W linear amplifier £77.00 11.751
MML144/100 2m 100W linear amplifier £129.00 12.751
MML432/20 70cm 20W linear amplifier £77.00 11.751
MML432/50 70cm 50W linear amplifier £119.00 12.75/
MML432/100 70cm 100W linear amp £228.65 12.751
MM2000 RTTY to TV converter E169.00 11.75/
MM4000 RTTY Thor with keyboard £289.00
MMC28/144 1Orn converter £27.90 10.65/
MMC50/28 6m converter £27.90 10.651
MMC70/28 4m converter £27.90 10.651
MMC70/28L0 4m converter £29.90 10.651
MMC144/28 2m converter £27.90 10.65/
MMC144/28L0 2m converter £29.90 10.651
MMC432/28-5 70cm converter £34.90 10.65/
MMC432/144-S 70cm converter £34.90 10.65/

70cm ATV converter £34.90 10.651
MMC435/600 70cm ATV converter £27.90 10.651
MMC1296/29 23cm converter. 10m eila £32.20 10.651
MMK1296/144 23cm converter, 2rn o/P E59.80 11.75/
MMDPT Frequency counter probe £11.50 10.651
MMA28 10m preamplifier £14.95 10.651
MMA144V 2m RF switched preamp £34.90 10.651
MMA1296 23cm preamplifier £29.90 10.651
MMF144 2m filter £9.90 10.651
MMF432 70cm filter £9.90 10.651
MMV1296 70cm 23cm varactor triple" £34.50 10.651
MMR15/10 15dB attenuate', BNC terms E9.90 10.651

165 for further details
STANDARD
C58 2mtr FM/SSB £239.00
C78 70cm £219.00
CPB58 2metr linear £ 79.50
CPB78 70cm linear £ 67.50
CLC8 carry case £ 6.95
CMB 8 Cradle £ 19.95
Charger £ 7.95
C7800 UHF 70cm £ 67.50
C8800 VHF 2mtr £250.00
C5800 due in soon £270.00

JAVBEAM ANTENNAS
783 IF 3 element Trthandet Seam 181.00 14 50
VR3 IF verbal Tr.band 410013 00
4 metre Antennas
4Y 4M 4 element Yell. 22.42 13 00
P91142/484 2 way obasurg IlleneSt 1322 11 01
2 metre Antennas
DC1.1Y8 Wde band cfiscone 1100 4708114/1 41/0 12 50
191/3M Ornneduect.onel yemul 25.87 12 SO
C5.2M Sd 8 gins Mr's mimeo, 47/0 13 50
5,254 5 element rag 12.07 12 00

.

80/214 8 element rm. 15.5012 50
10Yr2M 10 element 'long yp.' 33.38 13 50
P134410/2M 10 element Parebeam 3917 13 SO
P8M14/2M 14 element Parabeam 45.33 14 50MMC435/51
5XY/2M Crossed 5 element Y12 21.72 13 00
13X V.'2k1 Crated 8 elf Mtn, 'VW 31.00 13 5C
1M Crossed 101lement V.9. 40 80 14 00
)(6/211467(12/70cen Dua band crossed yag, 41 40 14 50
PAIW2C 2 way :Klemm,' harness S 00 ( 75
0121.1 4 element Sued 0.111. 2517 12 50
06/214 8 element Road cm 33 9014 50
D5r2M Double 5 slotred Vail 21 85 12 50
D8/2M Double 8 slotted `09. 29.32 14 00
SVMK'2M Kit for verb., P0,8,,,.... 8.0011 50
UGP/21.4 ground Wane 1010 11.50
00/214 Mob.le 'halo' heed only 5.15 11 50
HM/281 Mobde 'halo' *WI 24 mast 5.7511 75
P4402214 2 way ones., harness 101011 00
P114114/284 4 way onesrne harness 25.30 II 75
70cm Antennas
C8`70cm 818 Vass fibre caner 54.0413.50
13 70cm Double 8 got 'ea reg. 22.4012 50
P8M18 70crn 18 element Parabearn 27.8012.50
M81.148/70cm 48 element Multbearn 31.00 13 00
MB1488.70cm 88 element Multobeem 4255 14 50
8XY/704rn Crossed 5 element rag! 3610 14 50
PM14270crn 2 way Onasing harness 9.2011 00
P114/44 70c m4 way ohesmg harness 19.5611 50
23cm Antennas
015 1296 Double 15 slot led yap. 368011 51
P54117,23cm 2 way Phasing harness 27161100

167 for further details

166 for further details

100M PORTABLES
IC2E 2mtr£159 HF BASE/MOBILE
IC4E 4mtr £199 IC730 200W PLP
1C202 SSB 2 mtr £169 IC720 General Coverage
1C402 70cm E242 IC2KL 500W Linear

IC2K LS PSU LinearMOBILES PS15 PSU for 720/730
IC24G 10W 2mtr AT100 100W ATU
1C25E 25W 2 mtr AT500 500W ATU
1C290 2 mtr multimode automatic
1C490 70cm multimode

ICOM
720A G/C

AT100 100W
AT500 500W

I

Also in stock - D.N.T. range of CB Transceivers.
Specialist in -car fitting service if required.

We offer FM Conversion to your ICOM IC720
or 720A and YAESU FT707 - please phone
for details. STOP PRESS! NOW ALSO FOR FT107 & 901

169 for further details

...

-

-
7,

ATU
ATU automatic
168 for further details

ALLACCESSORIES AVAILABLE - PLUGS SKTS CO -AX 2MTR COLINEAR £31.50, 70CM COLINEAR £31.50

Access PRICES INCLUDE VAT AT THE PRESENT RATE OF 15%
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

BARCLAYCARD

VISA
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-SERVICE TRADING CO
FT3 NEON FLASH TUBE
High mum turn high voltage neon Wow
discharge flash tube Design for rgn,t.on trming etc

P & P 30p 1C2.07 inc VAT) 3 for C3. P & P
50p 1E4.03 rnc VAT &

WHY PAY MORE?
MULTI RANGE METER Type MF15A ac dc
volts 10 50 250 500 1000 Ma 0 -5 0-10
0- 100 Sensitrvity 2000V 24 range diameter
133 by 93 by 46num rncludrng test leads Pnce
(7.00 plus 75p P & P 1C11.91 rnc VAT & PI

METERS (New) -90 mm DIAMETER
A.C. Amp.. Type 67T2 0 1A 0 5A 10A 0 20A 50A
A.C. Voh 0 150V 0 300V
D.C. Amp., Type 65C5 0 2A 5A 0 10A
0 504 0 100A
D.0 Volt 15V 30V
All types C3.60 me. P P. P 75p 1E5.00111C VAT) e.cept 0-
50A 0 1004 0 C price C5.00 75p P 1 P 16651 .nci VAT)

HEAVY DUTY SOLENOID, ml by
Magnetic Devrces 240V A C Intrmrt
rent operation Appro. 20 lb pull at
1 25 n Ex equip Tested Pnce C15.515
P SP CI 50 1111.57 inci VAT, RET
240V AC SOLENOID
APProx 101b pull 10% 'Ong See 80  33  26mun Price [1.75

P & P 54p 1f2.53 incl VAT & P
12V D.C. SOLENOID
Puce £1 .50 P & P 40P 'C2 111no VAT, N MS
WESTOOL SERIES 06 Model A3 24V D C Pnce C1.150
500p & p (Total incl VAT C2.301
WESTOOL SERIES 04 Model A 24V D C PrIcel.00 30ts
p& p (Total .ncl VAT El .10i N M S
AO/OT 24V. D C 70 ohm Corr Solenord Push or Pull Ad-
justable travel to 3 16 in Fated with mounting brackets and
spark suppressor Sao 100 65 25 mm PO. 3 for C2.11115 P

P 50p (min 3 on 11E3.1116 pnci VATI N M 5

MINIATURE SOLENOID FLUID VALVE
12V C 15 ohm coil normally closed Stainless
steel body with variable flow adluster S T
inlet and outlet
Sort 58 27 .25mm Vve.ght 130 gr
Pr re C2.60 35n P & P Jot& inci VAT f3.341

240V A.C. SOLONOID VALVE
Designed for Air/Gas at 0-7. Water 0-5 psi.
Inlet/outlet 3/8". Forged brass body. Manuf.
Dewraswitch Asco. Price: £5.50 0 ) U5 P&P.
(0.10 Inc VAT) n.m.5,

SOLID STATE EHT UNIT
',put 230/. ac Fais, isOiated output I Ornm aork Appro.
1f.k. 8.nit .n '0 sec timer Eas,ls modrfied for 20 sec 30
sec 10 a continuous OPer ot.,
Designed far boo., .gelfloaf, Dozens of uses in me held of
physics and electronrcs eg supplying neon or argon tubes
etc EMT starter or laser nenons csr tamps VAN de GRAFF
generator loss of vacuum detector ()LIMN! cods etc
Size Length I 55mm *Kph 85mm herght 50mm VVergnt
530 grammes Price C15.00 75 pence post & packing
Total Inc VAT C111.73. N M S

A.E.G. CONTACTOR
Type L56 L II Coll 240V 50 Rs Contacts 3 make 600V
20amp I break 600'. 20amp Pnce C5.75 P & P 75p (C7.47
ncl VAT, N M S
ARROW -HART MAINS CONTRACTOR Cat
No 130430 Cori 250V or 500V A C Contacts 3 make 50 amp
4t, to 660V A C 20 h p at 440V 3 phase 50 Hz Pace [7.76

p & p f 1001inci VAT total £10.06, N M S

SMITH BLOWER
Type FF8 1706 Sine QUIV smooth runn.ng 240V A C
operation Output aperture 45  40mm Overall site
135 165rrirn Flange mounting Pnce C4.75. P & P CI 00
[6 .61 .nci VATI Other types avaiiable SAE for deter,. N M S

MICRO SWITCHES
Sub We TIOorlearell Laver rrya hare 3115m

110

for post veld C4.03 incl VAT) These V3
types
IIRTIen PIP. (Peel 10 for [3.001[3.46 rricl VAT)
Shen Lever type, rating 1Cmuret1 10 tor
C4.001C4.60 incl VAT)
Long Lever 10 amp C 0 10 for 04.55115.15 oni VATI
Roller Type (Bonneier 10 for 13.50 44.03 incl.
VAT). N.M.S.
OP CO lover meta/Itch rntra by Cherry Co USA Precious metal
low resistance contacts 10 for C3.00 P & P 50p 11/4.02 .ncl
VATI rmin order 101 N M S

A.C. Wkg. TUBULAR CAPACITORS.
Fraction of makers price. Motor start etc.

5 mfd 440V AC 110p 5 4 mfd 280V AC £17U
2 nod 250V A C 60p 6 5 mid 280V A C
2 mfd 450V A C 76p 7 5 mfd 200V A C MOO
2 2 mid 440VA C 10 mid 250V A C C1.00
3 mkt 4440V AC C17.0g 15 mfd 250V AC C1.50
4 1 mfd 440V IA C C1.00 19 mid 280V A C C2.00
5 mkt 4 400V A C C1.25 20 mfd 250V A C C2.25
5 3 mfd 160V AC SOP
P 1 P up to 2 5 mfd 25p 3 mfd to 20 mfd 50p All pius VAT
SPECIAL DISCOUNT FOR BULK ORDERS N M S

24 volt. D.C. BLOWER UNIT
Precision 24 volt D C 0 8 amp Brower that works well on I 2V
J 4 amp D C Producing 30 cu h min at normal air pressure
C4.50 0& P 75p .Incl VAT [6.04) N M

INSULATION TESTERS NEW!
Test to

I E E Spec Rugged metal constructror
suitable fOr Dench or field work constant mesa
clutch See L 8,n 1,1) 4.1516.n weight 6lb SOW
500 megohms C49. P & P 12 00 1f1511.6111n
cr VAT' 1000V 1000M0 LISP & P 12 00
CUSS ':A1 SAP ,or
Yet another outstanding otter.
IMFO 600V Dubilier woe ended capacitors 10 for
£1.150 P & P 50p ,[2.30 ,nil VATI 16.1.n 10)
NMS

All Mall Orders Callers
Ample Parking Space

Showroom open Mon -Fri.

INPUT 230/240V
200 wan 11 amp Inc a c
0 5 KVA 12 j amp MAXI

1 KVA 15 amp MAXI
2 KVA 110 amp MAXI
3 KVA 115 amp MAX)
5 KVA 125 amp MAX)

10 KVA 150 amp MAXI
15 KVA 175 amp MAX)

cc. 50/80 OUTPUT 0-280V
voltmenter £1450

£1500 5
C24 00 "-e.
f39 00
C47 00
f715 00

£16800
026000

3 -PHASE VARIABLE VOLTAGE
TRANSFORMERS
Dual Input 200 240V or 380 415V Star connected
3K VA 5 amp per phase max C101.43
6KVA 10 amp per phase max C159.37 & VAT

packing
I OKVA 16 amp per phase ma. 0327.43

LT TRANSFORMERS
phone for engorne, or send sae for leaflet

SNIPS OF THE MONTH
220 240V Primary 0.24V. Secondary, 4Amp. Fully
Shrouded. New Price. £5.50 El P&P (E7.48 Inc VAT)
National R. Relay. 12V. O.C. high Sneed. 1 c/o 1
Amp ContaCtS. Magnetically Shielded. 1 pitch
Price, £1.25 post paid (E1.214 .nci VAT) N.M.S.

HY-LIGHT STROBE KIT MK IV
Latest type Xenon whits light flash tube Solid state
timing triggering circurt 230/240 a c operation Destro°
for larger r0OrOr halls etc Speed adiustable 1-20 I p s
Light output greater than many (so called 4 Jousi
strobes HyLrght Strobe Err Mk IV C27.00 P & P (2 00
1C33.35 inci VAT) Specrally desrgned case and reflector
for Fly Light C500 P & P C2 00 1112.65 ono VAT)
Super Hy Light Strobe (appro. 16 Joules/ Prrce L40 P
P (2 001141.31 incl VAT)
Suitable case Ci 1 00 P & P 12 001(14.95 inci VATI
Super Hy Light Strobe K.1 details on 'tempt of foolscap sae

XENON FLASHGUN TUBES
Range available from stock S A.E. for details.
ULTRA VIOLET BLACK LIGHT
FLUORESCENT TUBES

411 .40 Weft 011.70 .nc, VAT 10.00 'callers only)
2tt 20 Watt C6.20 P & P Cl 251E8 57 mill VAT)
F.,. use n star. pin Irttmgs/

12rn 8 Watt £2 SOP & P 45p 03.76 Intl VAT!
9in B Wan £2 25 P & P 45p 1(3.10 alai VATI
bin 4 Wart 02.25 P 6 I, 45p 113 10 rncl VAT/
Complete ballast unit for erther 6' 9" or 12' tube 230V AC op
C5.50 P & P 55p 11648 Intl VAT) Also available for 12V DC
op C5.50 P & P 55P116.11111incl VAT)
400 watt UV lamp and ballast complete C35.00. Post (350
C47.73 old VAT Pl 400 watt UV lamp only C14.00. P & P
l 2 00 JC1111.40.nci VATI

BLACK LIGHT
Sed.bellared Mercury LI V 175W Bulbs Averabe for timber B C
or E S fitting Pnce ecl Aro & VAT Eli 56
Black Light U V Tube. from Sin to 4h from stock Foolscap $ a
for drabs

EPROM ERASURE!
Wny waste money' Build your own EPROM
ERASURE for Mit traction of Ina price of a made-up
Unit. Complete Kit of °arta lass Cate to Include 12"
8 watt 2537 Angst Tube, Ballast Unit, palm of blpin

Neon Indicator, Safety MrcroswItch, on/off
Sw,tcn, and Circuit. LESS CASE. PrIce 51155 +75p
PPP (Total Inc VAT 516.50).
WARNING Tube used in this circuit is highly
ClangerOuS to Ina eyeS. Unit MUST De fitted in suitable
Casa.

SuPerit), Duality P,ec,s,on Made
NEW POWER RHEOSTATS

RELAYS

New ce,amc construction embedde
....ndng heavy duhr bras., alSreelely con

'ir41,1ly 44Ted ' 0 25 50 100 250,500 tea
1550 /2.110 P &P 30p 1C3.511.nci VAT,
SO WATT 2500[4.50 P & P 50D JC15.75 .nci V
100 WATT 5 10 25 50 100 250 500 that 550,2 55(1
3 550 CAW p & P 75p1111.110 Inc, VAT,
Block, Silver, Skirted knob calibrated n Nos 1 9 1iin dra
brass Li ash Ideal for above Rneoatats 240 aacn VAT

Wide range of AC and DC relays
available from stock Phone or
Pent, in YOU, enquiries

GEARED MOTORS
7 jqem KLAXON motors tow°. 25Ib inch
28rDm WINSCALE motors appro. 201b inch
71rprn WYNSCALE motor appro. 101b inch
Above three motors are designed for 110V
A C suoolrec/ with auto transformer 240V
AC operation P &P Cl .501C12.114 ncl VATI N S
10 rprn 230,240V a c 501b in rnf LUX.
Price C15.60 P& P 52 00 lC20.131nci VAT) N M S
42 R.P.M. 110 A C 50hz 100Ib Inc! reversible will operate on
230 A C Speed remains at 42 R P M but torque reduces by 50%
Price 116.50 P & P 12 501E21.28 incl VAT/ N M

100 rpm 110V a c 1 1510 in 50Hr 2
amp single phase split capacitor
Immense power
Totally enclosed in line gearbox Length
250rnrn Dra 135mm Spindle dia
15 5mm length 145rnm Tested Price C14.00 P 12 CO
1111.40 incl VAT) R & T Suitable Transformer for 230/240V
operation Price C11.00 P & P (I 501[10.13 Jncl VAT/
200 rpm 35Ibs in 115V 50tH
Price E16.110 P & P (2 001C21.2111incl VATI N M S
Suitable Transformer for 230240V a c
Price C6.00 P &P CI 501E11.62 ono VAT) N M 5
leen. 230 240V. a c Synchronous geared Motor rnf
HAYDON.
2 rpm 230/240V a c Synchronous geared Motor mlC101.12ET.

Either type C3.50 P & P 400114.95 inc! VATI

INCREDIBLE OFFER
Gored vow, 1 rpm 1 10 Op appro. 15
lb ,n 230V A C Cont Rating Non
reversible Sire 15Ornm  9Ornm  85mrn
spindle 8mm dia 3Orrom long. Complete
with capacitor and relay for max load -
starting Offered at mere ',SOW, Of mfrs
Price 111.50 inc, of p 6 p & VAT

230V a.c. FAN ASSEMBLY
rowen.i Contrnuously rated a c motor complete wonr
blade 6 lin or 4 blade 3.n aluminium fan Price C4.50
P & P 75p ire 04 .nr, VATI

24V. D.C. GEARED MOTOR
24V DC 200 rpm 1011),n5 cont.nuous.y manna geared Motor
'Mg by either Parvalux or Caner Easily removed from chassis ton
taming 9. 24V D C Soleno.ds microswitches friction clutch pre-
crsion gearing VC etc E. -equipment London Transport Ticket
Printer Price [5 .00 P P. P (2 00 ,011 SO inc, VAT.

I
aVARPegt1

tTTUORRE PRECISION BUILT8-
3 9v 0 C onration speed 2 6 11 P

Current consumption incredibly early
2-5 M. A. Ratio 1870- I Torque appro. 215s
inch plus Motor - German Gearbos
Swiss
see L 48 mm Dia 16 mm
Shah L 5 mm Shaft Da 2 men

P P. P Tole! rm. VAT (9.78)

24V D.C. REVERSIBLE MOTOR
Per.oluk type SD 12L 24 3 C shunt wound Motor either 133
rpm 85Ibs in Gearbox ratio 30 1 Current 6 8 amp Rating con-
tinuous Will operate on reduced power and speed at 9V C or
less Sire Da 16mm Width 1501nrn Shah de I f3rryr Price
/16.50 P & P 12 Go 1121.25 Jnci VAT/ N M S or 60 rp
100Ib In rating Price as above N M S
100W Rheostat 1 Ohm speed Control available C11.150 P & P
750 411.80 inCI VAT)

REDUCTION DRIVE GEARBOX
Ratio 72 I Input spindle j in Output spindle 2 3 in long.
Overall ere appro. 120 98 . 68 mm All metal construction
E equip tested Pride U.50 P & P 75p 1(3.74 Ind. VATI

ROTARY CARBON VANE VACUUM &
COMPRESSOR. Direct coupled to 1/3 h p 110/115V
A C Moto, 4 2 amp 1380 rpm Motor manuf by A E

I or G E C
Pomp by wilierns Max Vac 25- M G Ma. Pressure cant 10
p s I Int 15 p s i Mat air flow 3 c9f m at 0 H G Price
00.00 P& P 14 001E39.10 inci VAT) N M S
Su'fable transformer for 240V op £10.00 P & P 12.00
.C13.11113.ncl VATI N M S

WATER PUMP
Mfg by S P A Astaisi Of Italy 220240. A C 50 hr 2800 R P M
appro. 1 3hp Centrifugal pump with inlet/outlet Delnenv
appro. 40 gals mmat 101bs head (Non self priming) Price
C16.50 P & P (2per 501121.55 Incl VAT) N M S

Veeder. Peet Pro -set Counter. Type ING1636 3 fig
lO.own Trn ..fna numher 'born 999 to 00' 2300 A C 2 Whew
/wrong lhangenver M.crnswitcn to reform ElerOaf CreeIT, on
rArev ,n of r or.irrnown 5,re Width 115mm HI 65rnm Dorn

C4 00 '5,, P 5 P Intel .ncl v.& [6 415,

SANGAMO WESTON TIME SWITCH
Type 5251 200.250V a c 2 on2 off every 24 hours 20 amps
contacts with override switch de 4 3 price C111.50 P & P
C 1001110.53 incl VAT) Also availabe with Solar dial R & T

TIME SWITCH VENNER TYPE
SAD Time switch 200 250V a c 30 amp contact
2 ow? off every 24 ors at any manually pre-set
time 36 hour Spring Reserve and day omitting
device Built to highest Electrictry Board speed..
vv. °n Price C10.00 P & P 1 50 1113.23 mci

R &T

A.E.G.
80ap 2-on/off Spring Reserve Tpmesvvitch
Price £14.00 P &.P £1.50 1E17.83 inc. VAT)

N M S New Manufacturers Surplus
P & T Reconddroned and Tested

- Pe so ai callers only -...Open Saturdays.
9

57 BRIDGMAN ROAD, CHISWICK, LONDON W4 5BB 01-995 1560 LondLittle
Newport Street,

London WC2H 7JJ
ACCOUNT CUSTOMERS MIN. ORDER E10.00 Phone 01-437 0576

2301240V A.C. 3 c/o. I I pm base Slaked 5 amp contacts
11 36 Was P & P 30nIE1.110 inn VAT.
KMKI Relay. 230V A C1 cro open type 10 amp contact mil by

Keyswoch 110p P & P 25p)C1.21 Ind VAT) 5 for C3.71
Postpaid 1C4.32 incl VATI
24V A.C. Sealed J c o 10a 11 pro E1.54) 25p P & P 1C2.01

21 V
VAT,D.C

Sealed 3 c o 7a 11.pin C1.35 30p P & P 1E140
24V D.C. 2 c/o. 7 amp contacts Sealed octal base C1.30 P &
P 30p 'el 14 .ncl VAT)
Mercury Wetted contact many mpg by Clare Type HGSM
1003 18 74V D C Ito C2.00 P 15 P 301)1[2.65 Inc VATI
VERY SPECIAL OFFER 0 12V DC 2 make contacts NEW
3 for C1.75 250 P & P 112.30 rnc VAT)
Need Relay mfg. by Alma Type CPR 1 8/9V D C 700 ohm
co.' 5 10/12.50 plus P & P 50p Total rod VAT £3.45.
D.C.Neter. Sealed 12V 1 c/o 7 amp octal base £1.00 P & P
30p 111.50 inci VATI Sealed 12V 3 c/o 7 amp 11 -pin 11.35 P
& P 30p 111.50 Intl VAT) 24V Sealed 3 C/0 7 amp I I -pin
Cl 35 P & P 30p ifi VATI
D.C. Relay, sealed 6/12V U C 2 c.o 10 amp contacts Smote
noie firmly Push on contacts C1.30 P & P 300 1[1.114 Inc,
VAT,
5/12V. D.C. Sealed 10a contacts 2 co C1 50 25p P & P
1[201 inct VAT

ICE TRADING CO

30 190 for further details RADIO & ELECTRONICS WORLD



2-8 DEVELOPMENT
SYSTEM, Pt 3
In this concluding part of
the Z-8 development board
series we take a look at
the "programmers view"
of the Z-8 board, and
reveal the facilities offered
by the "Utilities ROM".

SYSTEM MEMORY MAP
Figure 1 details the system memory map,
locations O-FF hexadecimal are internal
to the Z-8671. Locations 0,1,2,3 are the
Z-8 I/O ports and in particular the Z-8
I/O ports 2&3 will be used in most Z-8 to
outside world interfaces. (See the ASCII
LCD display article). Memory locations 4
to 127 are general purpose Z-8 registers
and are used by the BASIC interpreter for
expression evaluation, and as pointers to
the start of the program in main memory,
etc. A more detailed explanation of the
register usage is found in the
BASIC/DEBUG language manual.

In a completely RAMLESS system
these registers are also used for the storage
of the current values of the VARIABLES
A -Z, the input line buffer, and the
GOSUB stack. The GOSUB stack
overlays the top of the VARIABLE
storage area, and therefore only the safety
of the variables A -M can be guaranteed in
a Z-8 design with no external RAM.

Registers 240-255 define the various
operating modes of the Z-8 I/O registers
and internal counter timers. Fig 2 shows
these registers and the effects of setting
individual bits within them. Whilst we do
not have the space to discuss the exact
effect of each operation, Fig 2 should
provide a comprehensive view of the
flexibility and configurability of the Z-8
design.

Memory locations 1000-2FFF hex are
occupied by the two Z6132 RAM chips,
providing 8K bytes of RAM for program
development. RAM can be expanded
externally up to a limit of AFFF
hexadecimal.

Memory loctions B000-BFFF hex are
occupied by a single 2732 type EPROM.
This holds the Utility software, which at
the moment occupies only about 2K bytes.
The remaining 2K is thus free for further
developments. This may include software
to download, or upload BASIC programs

MEMORY ADDRESS

0000H Z-8 I/O PORT
0001H Z-8 I/O PORT 1
0002H Z-8 I/O PORT 2
0003H Z-8 I/O PORT 3

0004 - 007 FH Z-8 GENERAL PURPOSE REGISTERS
0080 - OOFFH Z-8 CONTROL REGISTERS
1000 - 2FFFH 8K BYTES OF RAM
B000- BFFFH UTILITY EPROM

C000H 8225 PORT A
COO1H 8225 PORT B
COO2H 8225 PORT C
C003H 8225 MODE CONTROL REGISTER

D000 - DFFFH LATCH TO SWITCH SERIAL DATASTREAM
E000 - EFFFH LATCH TO RESTORE SERIAL DATA STREAM
F000 - FFFFH BAUD RATE SWITCHES

Figure 1: System memory map.

APRIL 1982

The Z8 Board in its
completed form

See Page 86 For Price Details

from the serial data link or perhaps even a
Z-8 Assembler program.

Memory locations C000-CFFF
contain the control registers of the single
8255 used for EPROM programming. The
address bus is not fully decoded and the
addresses C000-0003 repeat through-
out the entire 4K byte block.

Any read or write to memory locations
D000 to DFFF hex will cause the input
and output of the UART to be switched
away from the terminal, and directed to
the TTL 741s 125 buffers. This feature
may be used to debug hardware
dependant on the serial data link, without
having to constantly plug and unplug the
terminal. A single line of BASIC is used at
the start of the program to switch the data
stream over, and a single line at the end of
the program restores the data stream back
to the terminal. This feature is also made
use of by the cassette interface. Any read
or write to memory locations E000-
EFFF hex will restore the serial data
stream to the RS232 drivers and the
terminal. Pressing the reset button will
also have the same effect.

Any Read of locations F000-FFFF
hex will enable the current value of the
BAUD rate switches onto the data bus,
the switches are only read after a reset,
and only bit 0,1, & 2 are used. Thus the
port may be used as a general input port at
other times.

WRITING AND MAINTAINING
PROGRAMS
Z-8 BASIC is very similar to most other
BASICS. However, it is completely under
the programmers control as to where his
program is stored in memory by the
interpreter. This makes it easy to have
several different programs in the
computer at once and to switch at will
between them.

The word (two bytes) stored in register
R8 of the Z8671 defines the memory
location which is to be used as the start of
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PROJECT

the program entry. It is thus possible to
start entering a program at say 2000 hex
simply by typing:
A 8 = 0102000 <Return>
NEW <Return>

The first line assigns the value 2000
hex to the word at location 8, the second
command initialises various pointers
which depend on the value currently held
in register 8.

To change to entering a new program
it is only necessary to type:
A 8 = 0/o(NEWPROG) <Return>
NEW <Return>
N.B. The syntax of (NEWPROG) means
the value of the starting address of the
new program.

The previous program will not be
destroyed unless the new program
memory space overlaps it. To return to
the previous program it is necessary to
find out the end address in memory of that
program, and to do this a utility provided
in the utility EPROM is used (see 'Using
The Utilities'). Then the following is

typed:
is 8 = 07o(End of prog)

NEW
A 8 = %2000

This procedure

<Return>
<Return>
<Return>

insures that the BASIC
interpreter is correctly set up for further
edits and code entry to the previous
program.

Lines of code are stored in memory
without keyword compression and in pure
ASCII, apart from the line number, and
end of line markers. The line number is
stored as a sixteen bit binary number, and
the end of a line is marked by a zero byte.
The end of a program is marked by the
illegal line number of 65535, FFFF hex.
Fig 3 shows an example of a small
program and its representation in
memory.

THE EPROM PROGRAMMER
Software provided in the utility EPROM
provides for the transfer of RAM to
EPROM and also EPROM to RAM. The
hardware of the EPROM programmer is
relatively simple. An 8255 PP1 is used in
its mode zero interface mode. It appears
to the Z-8 as four memory locations,
location C000 is used to read or write data
to the EPROM, locations C001 & Bits 0-3
of C0002 allow the outputing of the
desired address to the EPROM, whilst
location C003 is the Control register of the
8255 and allows the setting up of the PPI
operating mode. Bit 4 of the C002
location is used to control a small relay
which allows the EPROM programming
socket to be completely powered down,
making it safe to remove and insert
EPROMS without having to completely
powerdown the whole of the Z-8
computer.

Bits 5 & 6 of C002 are used to provide
the programming waveform to the
EPROM, which is detailed in Fig 4. The
50 mS delay involved is generated in

10 1=5
20 PRINT "WELCOME TO BASIC/DEBUG"
30 I=I -1: IF I
40 STOP

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 *

00 00 00 00 00 00 00 00 00 00 00 CO 00 00 00 00

00 OA 49 3D 35 00 00 14 50 52 49 4E 54 20 22 57 *..I.5...PRINT "W*
45 4C 43 4F 4D 45 20 54 4F 20 5A 38 20 42 41 53 *ELCOME TO Z8 BAS
49 43 2F 44 45 42 55 47 22 00 00 1E 49 3D 49 2D *IC/DEBUG"...I=I-*
31 3A 20 49 46 20 49 3E 30 20 47 4F 54 4F 20 32 *1: IF I>0 GOTO 2*
30 00 00 28 53 54 4F 50 00 FF FF 00 00 00 00 00 *0..(STOP
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 *

Figure 3: A small program and its representation in memory.

software by performing a timewasting
addition and subtraction routine.

The hardware and software is

configured to correctly program and read
2732 type EPROMS. It is possible by a
simple lead scrambler to accommodate a
2716 type EPROM, and bit 8 of C002 is
available on the PCB to be used in
conjunction with a lead scrambler for the
programming of 2764 type EPROMs.

The 8255 may also be used as a further
I/O port. The nature of the Z-8 to 8255
interface is rather diferent in timing to the
standard 8080 to 8255 interface, it has
been found that some makes of 8255 do
not perform reliably, if at all.
this we recommend that only National
Semiconductor devices are used, as these
would appear to perform without
problem. Also the 8255 has so far only
been tested in the simple MODE 0 (See
8255 PPI data sheet) interface operation,
required for EPROM programming.Thus
no guarantee is given about the success of
other modes of usage, until further
experiments have been carried out.

THE UTILITIES
The 2732 EPROM at B000 hex contains
various useful routines to aid in the
maintenance of programs and the
production of EPROMs; a full listing is
included with every EPROM. All of the
utility software apart from the Cassette
routines are written in BASIC and thus
provide an ideal opportunity to study
some real Tiny BASIC code. It is hoped to
provide increasingly better versions of the
monitor as time and authors allow;
anyone writing a better version of the
current monitor is invited to submit it for
evaluation to us here at R&EW.

The utilities currently provided are:

RAM to EPROM: This program transfers
the data between <RAM START
ADDRESS> to <RAM STOP
ADDRESS> into an EPROM starting at
<EPROM START ADDRESS>. The
software allows for partial EPROM
programming and updating.
EPROM to RAM: This program transfers
data from <EPROM START

Timing Diagram (for Program and Verify)

VIH

AO-A11
VIL

ADDRESS N XADDRESS N+1

ttu(A-CE) th(CE-A)
VIH/VOH

DO - D7
VIL/VOL

V
PP

tv CEIPT

-tsulDCICE1CTE/Vpp

VIL
thICE 0E1 \

VIH

tSU (OE CE th ICE

tw ICE)

DO) t
h1VPPL CEH)

a
VIL H .111-411."0-11.

2ps 50ms 2ps

Figure 4: 2732 EPROM programming waveform
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Z-8 DEVELOPMENT SYSTEM

ADDRESS
(hex) (decimal)

CONTENTS

F0-FF 240-255 28671 control registers. See map for
RAM system.

80-EF 128-239 No registers are implemented at these
addresses.

68-7F The Expression Evaluation stack grows
from 7F (hex) down, and the line
buffer grows from 68 (hex) up.

40-67 64-103 GOSUB stack; grows down.

40-55 64-85 Area shared by variables M -Z and GOSUB
stack. Variables are destroyed if
stack grows into this range.

22-55 34-85 Variables A through Z.

21 33 Free register, available for USR
subroutine.

20 32 Print column counter, contains current
cursor location.

1F 31 Internal variable. Do not modify.

lE 30 Basic/Debug uses as scratch. USR
subroutine may use, but cannot save
values here.

1C -1D 28-29 Pointer to constant block.

18-18 24-27 Internal variables. Do not modify.

16-17 22-23 Current line number.

14-15 20-21 Second argument in three argument USR
subroutine call.

12-13 18-19 Last argument and result in USR
subroutine call.

10-11 16-17 Basic/Debug uses as scratch. USR
subroutine may use, but can not save
values here.

0E -OF

0C -OD

14-15

12-13

Pointer to next character to be used
in input buffer.

Pointer to the end of the line buffer.
R12 defines the page containing the
variables, and so contains 00 to
indicate the registers.

0A-08 10-11 Pointer to bottom of GOSUB stack.
Initialized to 68 (hex).

08-09 8-9 Pointer to start of Basic program.
This address will be in external ROM,
usually 1020 (hex) for auto -start up.

06-07 6-7 Pointer to top of GOSUB stack. Since
stack is in registers, 00 will be in
R6 and the register number in R7.

04-05 4-5 Free register. Available for USR
subroutines.

00-03 0-3 18671 I/O ports.

Figure 5: Register deployment in RAMIess Z8 system

ADDRESS> to <EPROM STOP
ADDRESS> to RAM, starting at
<RAM START ADDRESS>. Programs
already in EPROM can be loaded back
into memory for modification and
execution.
RAMMOVER: This program moves a
block of RAM starting at <RAM START
ADDRESS> and ending at <RAM END
ADDRESS> to a new location starting at
<NEW START ADDRESS>. The move
is performed from the highest address first
and thus allows large blocks to be moved
by small amounts.
RAMDUMP: This program provides a
formatted hex and ASCII dump of
memory starting at <RAM START
ADDRESS> and ending at <RAM END
ADDRESS>.
RAMCHANGE: This program allows
memory, starting at location <RAM
START ADDRESS> to be examined and
changed if desired.
CASSETTE WRITE: Dumps the contents
of memory from <RAM START
ADDRESS> to <RAM END
ADDRESS> to the cassette interface via
the auxiliary serial I/O port.
CASSETTE READ: Takes the data from
cassette and write it into memory starting
at <RAM START ADDRESS>.

All of the above programs are self
explanatory in use and accept the
inputting of data in either DECIMAL or
HEXADECIMAL form, if prefixed by
the 07o operator.

The UTILITIES are executed simply
by typing:
A 8 = %B000 <Return>
RUN <Return>

FURTHER Z-8 DEVELOPMENTS
We will be continuing to support our
commitment to the Z-8, with the
publication of a minimum chip Z-8
design, and a number of interesting Z-8
based designs, details of which will appear
in the next few months. In the meantime,
any budding authors with good ideas are
invited to drop us a line and sound us out.
You never know we may just give you the
bits to get the project under way!

Finally I should like to acknowledge
the immense amount of help and support
offered to us by Zilog UK in the planning
and "hand holding" stages of this
project. Particularly Mike Quee and Brian
Jasper who made it all possible. NB. Z-8 is
the registered trade mark of ZILOG INC.
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Your Reactions Circle No.

Excellent - will make one 147

Interesting - might make one 148

Seen Better 149

Comments 150
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Offer ends
31st March. 1982

=

Velleman U.K. present their list of electronic kits together with prices which include V.A.T. and postage and
packing. They are listed in "difficulty grades", for beginners and experienced kit -builders, with the lower skill
level at 1, rising to 3. All include high -quality components, full instructions and technical data and come to you
packaged in clear plastic boxes, ideal for component storage.

REMEMBER -We offer a free soldering iron with your first order over £10.
Send today for the free Velleman Kit Journal.

K2575

ilk 44o
31-0 44 44iiif

'iv irev
Inc-' 44 kiriPwp

K1682
Wooden housing extra

K2556

K2567

Waiter SIO.E,

K1798

VELLEMell UK , m ted
P.O. Box 30, St. Leonards-on-Sea, East Sussex TN37 7NL Tel: Hastings 104241753246

Nom MUM 1111111 EMI NM III =In NM MEM =MI
I Please send me your free catalogue of Velleman electronic kits:

I Name

Address

K2574

THE VELLEMAN
KIT RANGE

Difficulty Grade 1

K607 2 215 Mm. Amplifier 500
K611 7W Amplifier 5 14
K612 Dimmer 1000W 5.59
K513 Dimmer 1000W

iDeparasite/ 12.64
1(1716 20W Amplifier 1032
K1771 FM Oscillator 5 45
K1803 Universal

Pre Amplifier 3.62
1(1823 1A Power Supply 6 99
1(1861 Power Supply for

60W Stereo 12.94
K2542 Single digit counter 6.90
K2544 Complex Sound

Generator 828
K2556 CB Power Supply 2622
K2565 Tape Slide

Synchroni,er 966
1(2566 Coloured Light Unit 15 53
K2589 Three tone Bell 6 56
1(2570 Power Supply

5 14v DC IA 6.56
1(2572 Universal Stereo

Pre amplifier 6.56
1(2573 Stereo RIAA

Corrector Amplifier 656
K2575 Microprocessor

Doorbell with
26 tunes 15.53

K2579 Universal Start Stop
Timer 621

Difficulty Grade 2

K610 MonoVU using LED s 818
K1796 Stereo VU

using lf D's 16.91
1(1804 60W Amplifier 15 15
1(1674 Running Light Unit 12 56
1(2543 Transistor Ignition 9 97
1(2549 infra red Detection

System
T ransmit ter l 10.63

1(2560 Infra red Detection
System tReceiveri 12 42

K2563 FM Stereo Decoder 11 49
K2567 Digital Precision

Thermometer 2657
K2571 light Computer 3623
1(2574 Four digit up down

counter with
comparator 34.16

K2576 40W Audio Amplifier 1250
1(2577 Universal AC Motor

Speed Control 759

Difficulty Grade 3

K615 High Preciboo
Stopwatch 43 13

K1682 Microprocessor
Universal T$111p1 48.37

1(2545 50Ht Crystal
time Base 11 39

K2547 Four chanoel Infra red
Remote Control
if ranarnitler I 17 32

1(2546 Foot channel Infra red
Remote C0111101
i Receiver I 23 12

K2551 Infra red Central
Al. Unit 18 70

K2554 11µ1h gaahly
mFM Tier 22 67

K2555 Diud.rl Fregoemy
Counter for Receiver 37.74

K2558 FM Stereo FitTeIVO
with housing 120.23

1(2559 f wo channel IR Remote
Controlled light °Romeo
f ransibitter I 17.32

K2560 T wo channel IR RI llllll
C0111,011441 l ight
0011111e, IRI'ceiverl 3884

K2562 1,01.1 redRix ivy,
for 1(2558 30 02

Infra red
lot K2558 18 11

211CM ChSplav01

IC0.11,11 A110411, 21 05
K2568 20CM Display 1Commivi

Cathortet 21 06
K2578 Mit

Controlled EPROM
P109f.11/1(1.., 24150

K2563

K2567

[TRADE ENQUIRIES WELCOMED

FREE Soldering

with your first
order of £10

or over
RE
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METAL DETECTORS
IN MEDICINE
Metal Detectors have been in use by the
medical profession for over a hundred
years. Richard Turner describes their
history, and introduces a revolutionary
new British design, in the next few pages.

AS A RESULT OF THE attempted assassination of America's
20th President, James Garfield, in July 1881, Alexander Graham
Bell built an instrument for locating bullets and other metal
objects buried in the human body. His design was based on the
Induction Balance (IB) principle (see Fig I) developed by
Professor David Edward Hughes and demonstrated to the Royal
Society in London two years previously. Initial laboratory tests
showed that the Bell Bullet Probe could detect a pistol bullet
buried four inches deep in the carcass of a dead cow, kindly
loaned by the local butcher.

With the permission of the attending physicians, Bell
performed a test on the wounded President, but the experiment
was unfortunately marred by the metal springs in the patient's
mattress.

Bell continued his experiments to improve the bullet detector.
In the course of this work he invented another metal -detecting
device, known as the Telephonic Probe. This was a very simple
unit, consisting of a silver plate and a fine needle connected to a
telephone: The patient's body effectively formed a galvanic
battery, with the bullet forming one pole and the silver plate the
other. When the needle contacted the bullet a click could be heard
in the telephone.

Following the death of the President, the American medical
profession showed no further interest in the Bell device. Further
development work continued in England, however, and the
Telephonic Probe was further improved by British surgeons Sir
James Mackenzie Davidson and Sir Frederick Treves. It
subsequently helped save the lives of thousands of wounded
soldiers during the Boer War (1899-1902) and the Great War of
1914-18. The Induction Balance instrument, meantime, went into
manufacture with Groves Instrument Makers, and is recorded to
have been successfully used at a London hospital on 13th March
1887 to locate a broken needle in the thumb of a patient.

WORLD WAR 2
In the second year of World War 2, further developments took
place, more or less simultaneously, in England, Germany and the
USA. The Germans claimed to have invented a medical metal
detector at about the same time as a British device was developed
at the Barnato Joel Laboratories. An American detector came
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FEATURE

The Roper -Hall locator, with one probe attached.

somewhat later and is known to have been used at Pearl Harbour,
for locating shrapnel in victims of the attack.

The American instrument was manufactured by Waugh
Laboratories of New York and was known as the 'Berman'
detector, after its designer, Samuel Berman. The design was
basically an electronic version of Alexander Graham Bell's IB
device of 1881. The old interrupter was replaced by a high
frequency oscillator, and the humble telephone was replaced by a
valve amplifier driving an output transducer. The British and
German detectors operated on the Beat Frequency Oscillator
(BFO) principle at VHF.

The Berman detector dominated the post-war medical scene
for many years, until new designs from Keeler Optical and the
Burdick Corporation became available. Keeler's 'Balanced Coil'
detector was designed by Bruce Goring Kerr and was
manufactured by his company exclusively for Keeler Optical
Products Ltd., a company renowned for their medical and optical
equipment. Burdick Corporation's detector was designed by
Warren S Gilson and operated on the BFO principle at 5.5 MHz.

Figure 1: Basic circuit of A G Bell's Induction Balance metal
detector of 1881.

NEW TECHNOLOGY
Goring Kerr Ltd., Windsor -based manufacturers of professional
and industrial metal detectors, have recently completed a .hree
year R & D project that has culminated in the development of a
new and highly sophisticated type of metal detector for use by the
medical profession. The new instrument has been developed in
co-operation with the Department of Health, with Mr M J Roper -
Hall (consultant Opthalmologist to the Queen Elizabeth and the
Birmingham & Midland eye hospitals) acting as medical adviser,
and is known as the Roper -Hall locator.

The Roper -Hall locator enables the user to find and identify
different types of metal (ferrous or non-ferrous, or a combination
of the two) by audible tones. Ferrous objects produce a
continuous tone, non-ferrous a pulsed tone. The instrument
operates at VLF and incorporates automatic drift stabilization
circuitry, to ensure hassle -free operation.

The new detector consists of a small portable unit and a set of

probes, plus accessories. The instrument's front panel has only
five manual controls, these being the FUNCTION switch,
SENSITIVITY and VOLUME controls, a PROBE SELECTION
switch and sensitivity RESET button. The unit stabilizes within
ten seconds of switch -on. Two different probes can be connected
to the unit simultaneously; thus, a general search can be carried
out with the long-range probe and, when contamination has been
detected, the precise location can be determined by the short or
the side -sensing probe. Audio-visual indication of the presence of
metal is given via a loudspeaker and a moving -coil meter. The unit

Figure 2: The magnetic field patterns of the probes of the
Roper -Hall locator. (a) side -sensing probe. (b) end -sensing probe.

is battery powered, giving 18 hours of continuous operation per
charge.

Three probes are supplied with the instrument. Two of these
are end -sensitive types. The third probe is side -sensitive and is
meant to be inserted right into a wound or incision to precisely
locate small particles of metal. Fig 2 shows the field patterns of
the two basic types of probe, and Fig 3 shows the sensitivity
graphs of all three probes. Note that the long-range probe can
detect a 1mm diameter piece of steel at a range of 20mm.

Accessories supplied with the Roper -Hall locator include a
'remote' meter, which can be placed close to (or on top of) the

Mr M J Roper -Hall using the locator during an operation at the
Birmingham & Midland eye hospital.
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METAL DETECTORS IN MEDICINE FEATURE
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Figure 3: Sensitivity graphs of the three Roper -Hall probes.

body of the patient when a delicate search is being made, and a
foot switch which can be used to give a rapid reset of sensitivity.
These accessories enable the doctor/surgeon to give maximum
concentration to the search of the patient's body,with a minimum
of distraction.

APPLICATIONS
Pieces of metal enter the human body in a variety of ways and
from a variety of sources. High velocity bullets often fragment
after entering the body, becoming difficult to locate. Shot -gun
injuries present similar problems. Psychiatric patients sometimes
inflict self -injury by burying needles in themselves or swallowing
small pieces of razor blades etc. Small children are particularly
vulnerable to unlikely -sounding injuries. Eye injuries in adults are
often inflicted by small pieces of flying metal, such as flakes of
steel from chisels, etc.

One of the most disturbing sources of 'stray' metal is the
medical profession itself. Medical Defence Union reports indicate
that many patients have ended operations with surgical
instruments sewn up inside them. Back in 1962 there were 40 cases
reported in the UK. By 1979 the figure had risen to 120.

In most instances, preliminary searches for metal are carried
out by X -Rays. This technique is not always practical, however,
particularly in the case of eye injuries, where a metal flake may
actually 'swim' in the liquid of the eye and change its position as
the patient moves. Similarly, fragmented pieces of metal may
actually be 'mobile' in the body of a live patient, in which case the
X -Ray plate only shows where the particle was at the time the
X -Ray was taken, not where it is at the moment that the surgeon
wants to operate.

Once a piece of metal has been located inside a patient's body,
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it can be removed by the doctor or surgeon. If the metal is non-
ferrous, it usually has to be removed byconventional 'cut and sew'
surgical methods. The Roper -Hall locator is particularly helpful
here, as the front- and side -sensing probes can be used to indicate
precise points at which a new cut should be made.

If a piece of ferrous or partly -ferrous metal is lodged inside the
patients body, it can often be removed with a powerful electro-
magnet, without the need for conventional surgery. A very thin
steel probe is inserted into the body of the patient via the original
course of the entry of the object, until contact is made. A large
electro-magnet - which can be up to one metre in diameter - is
then placed over the patient and switched on. The resulting
powerful magnetic field is effectively concentrated via the steel
probe, enabling the offending metal object to be withdrawn via its
original course of entry and eliminating the need for cutting. The
Roper -Hall locator's ability to identify the nature of metals is of
great value to the surgeon, simplifying his task of opting for
'conventional' or electro-magnetic extraction techniques.

MILITARY APPLICATIONS
The Roper -Hall locator is well suited for military use in battlefield
surgery. The unit is fully portable and carries operating
instructions on the upper surface, enabling surgeons to quickly
familiarize themselves with its operation. Disposable sheaths are
supplied with the instrument, for fitting over the probes and
leads, enabling sterile conditions to be maintained with minimal
effort and thereby facilitating a rapid turn round of casualties
under arduous battlefield conditions.

The Roper -Hall device is manufactured by Keller Optical
Products Ltd., of Windsor, and is probably the most
sophisticated 'medical' metal detector in the world today. And,
by jove, its one hundred percent British!

Acknowledgement:
The author thanks Keeler Optical Products Ltd for the provision
of photographs and for the demonstration of the Roper -Hall
Locator.
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R&EW Data Brief KB 4413

DATABRIEF - KB4413 Communications
detector system

the KB44I3 is a unique IC that combines an
AM peak detector, a balanced product detector
for SSB (although usable as an RF/IF mixer in
its own right), AGC and meter detector/drivers,
a carrier derived squelch and an effective peak
limiter for automatic noise limiting.

The IF signal for AM detection is fed to the
base of Q2 which operates as a simple peak
detector, with IF signal decoupled via pin 13.
The detected DC level is then fed to the AGC
amplifier, after removing the audio with the
capacitor at pin 16. The positive going AGC
signal appears at pin 15, and is also fed along
to the signal meter driver (Q8 -Q11) and the
carrier level squelch.

The squelch circuit level is set by the preset
at pin 4, which adjusts the threshold for the
schmitt trigger formed by Q22/Q23. The actual
squelch audio gate is a derivative of a balanced
mixer (Q16 -Q21) which provides noiseless
switching of the audio signal fed in at pin 6
after emerging from the ANL at pin 2. The
bases of QI7/Q18 are fed by the switching
signal derived from the trigger, allowing the
audio signal at the bases of QI6 and QI9 to
pass through to the collectors of QI7/Q18
where the differential amplifier formed by Q24
and Q25 feeds the 'squelch' audio onto the next
stage via the buffer preceding pin 7.

The audio fed to the differential amplifier
around Q5 and Q6 is optionally clipped by D7
when the capacitor is switched in across pin 1.
The ANL is provided with carrier -derived AGC
via Q4/Q7 to stabilize the correct operating
point and prevent clipping on signal peaks. The
result appears at pin 2.

The final stage provides the balanced
mixer/product detector. This is a classic
configuration that will be recognized by
communications engineers, where one signal is
fed to the bases of the transistor tree, and the
other is used to 'switch' the emitters. The
product is taken at pin 8, which can be either a
resistor or tuned circuit.

MAXIMUM RATINGS

ITEM NOTATION RATING (max.)

Supply Voltage V
CC

Power Consumption PT

Operating Temp. Topr
Storage Temp. Tstg

16V

500mV

- 25" to +60' C

- 30' to +125' C

ELECTRICAL CHARACTERISTICS Ta = 25 C, Vec = 8V, f = 455kHz

Item

Current Consumption
Detector Output, I
Detector Output, II
Signal -Noise Ratio
Distortion,
Distortion,II

Notation

10

Vo
Vo

S/N
T.H.D.
T.H.D.

Min. Typ. Max Condition

13mA At no signal
30mV Input: 100d Bu

110mV 110d Bu
50dB 100d Bu at 30% mod.

0.5% 110d Bu
1% 110d Bu 80% mod.
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Spoilt for
choice

._leopEx

1, I

s.../COPEX
MO 

  %'!_

sfit: - (4.

1

Scopex Instruments now offer you an unrivalled choice of oscilloscopes at under £300.
The straightforward and successful 14D10 with a You the customer decide the extras you
sensitivity of 2mV/cm at 10MHz on both need to fulfil your specific requirement.
channels at £240 + VAT. The new 14D15 15MHz An Independent British Company
dual trace 5mV/cm with active TV sync ,./COPEX

Credit Cords and Orders Porn -lore House

separator at £250 + VAT and the sophisticated Purrnore Avenue. Letchworth
contact our Sales department at HertssG6 1HZ Tel 104626 72771

14D1OV 10MHz dual trace 2mV cm active TV sync.
separator and line selector at £290 - VAT.

All these above prices include two probes,
mains plug and carriage U.K. mainland.
10cm 8cm display, add and invert facility,
probe compensation, pushbutton x -y and trace
rotate are all standard features of this 14D range.

Please send me full details of the 14D range. R&EW 4/82

Name

Company

Address

Ter
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VIC 20
COMPUTER REVIEW
The Commodore VIC-20 is a

full-blown computer that
provides colour Video and
programmable sounds at a
rock -bottom price.

How good is it?
Ashley Grant gives his opinion

in the next couple of pages.

The VIC-20 is a consumer -orientated
computer system that. when coupled up to
an ordinary domestic colour TV set, can
produce multi -colour displays &complex
sound effects of the ox% ner's (programmer's)
choice. The system can be used as a

conventional 'home' computer or as a TV
games machine - usine eames cartridges
and 'joy stick' accessories. The outstanding
feature of the VIC-20 is its price - well
under £200 for the basic system: as a
computer, the VIC-20 is comparable with
the TRS-80 and the Atari 400, which cost
two or three times as much.

The VIC-20 is produced by Commo-
dore, the makers of the Pet computer, and

Detailed view of the keyboard.

Rear view of the VIC-20 showing the user sockets.

has many similarities with its illustrious
forebear. It uses the same version of the
Basic language as the Pet, so is very easy to
program, even for the 'first time' computer
operator. It has a full-size typewriter -style
multi -function keyboard that is almost
identical to that of the Pet, the keys being
legended with both alpha -numerics and the
graphic character set. The VIC-20 even
uses the same basic microprocessor as the

A

Pet (the 6502), but uses a high-speed
version of the device and runs at twice the
Pet's speed. It performs nine -digit full
floating-point mathematical operations, as
a standard feature.

The basic version of the VIC-20 is
supplied with 5 K of RAM, with 1.4 K
used to store system variables, cassette
buffer and screen memory, and the
remaining 3.6 K available to the user for
Basic programs. Plug-in cartridges are
available which allow the user memory area
to be expanded to 29.5 K.

Programs can be stored using a Pet -
type cassette deck, which plugs into a

suitable socket on the VIC-20. Only a
single deck can be accommodated, so file
updating must be done in memory. Control
commands are SAVE, VERIFY and
LOAD. A low-cost single -disc drive and a
dot-matrix printer are also being produced.

When you buy a VIC-20, you get the
basic machine plus a separate power
supply unit and a separate TV -modulator,
plus instruction manuals, all wrapped up
in an attractive box. The machine-PSU-
modulator combination is rather messy
when hooked together, and can not really
be described as 'portable' - this is our only
real criticism of the system. The
instruction manual supplied with the
machine is better than any past efforts of
Commodore, but still rates as pretty awful
- why do computer manufacturers find it
impossible to produce good manuals?

On the Screen
One of the outstanding features of the
VIC-20 is its coloured video display,
which is controlled by a 6561 Visual
Interface Chip (VIC) and is entirely under
the programmer's control, giving great
flexibility in formatting and choice of
displays. Three display modes are
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REVIEW

available; text, multi -colour, and high
resolution. The display is memory -
mapped giving, in the text mode, 23 lines
of 22 characters (506 characters total),
enabling the programmer to easily place a
character in any desired position on the
screen. When writing programs, a line can
have an effective length of 88 characters,
spaced over four lines of the screen.

The display appears as a coloured
border surrounding a coloured back-
ground on which the desired characters
are displayed. In text mode, each
character can be in any one of 8 colours,
the background can be any of 16 colours,
and the border can be any of 8 colours,
giving a total of 255 useful colour
combinations.

In the 'multi -colour' mode, the screen
has a plotting resolution of 88 x 160,
achieved by breaking each character space
into an 8 x 4 matrix of plotable points,
each of which can be in any one of four
colours selected by the programmer.

In the 'high resolution' mode, the
screen has a plotting resolution of
176 x 160, achieved by breaking each
character space into an 8 x 8 matrix of
plotable points, each of which can be in
either of two designated colours.

In the Ears
Another outstanding feature of the
VIC-20 is its programmable sound
generator system (also controlled by the
6561), which outputs sound to the audio
channel of the TV set. The system
comprises three independent tone
generators and one white -noise generator.
The outputs of the four generators are
mixed and fed to a volume -control system
before being fed to the TV set. Each
generator can span a 3 -octave range in 127
descrete steps, and 16 sound levels are
available. The generators and the sound -
level control can be accessed/controlled
via simple POKE commands.

The sound generator facility is quite
flexible, enabling complex sound effects
and music to be created. It can even be
used to make the VIC-20 function as a
simple 'keyboard' musical instrument;
using software to control sound evelope
shapes, the VIC-20 can be made to sound
like a piano, organ, harpsicord, or
virtually any instrument of your choice.

more - more
The 6561 VIC is a busy little piece of
silicon which, as well as controlling the
video and audio aspects of the VIC-20 ,
also provides some useful I/O functions,
such as enabling a light pen to be used to
provide interactive graphics and rotary
paddles and joysticks to be used in 'game'
programs, etc. Suitable 'add-ons' are
available.

Internal view of the VIC-20

The VIC-20 also incorporates a couple
of 6522 I/O chips, one of which controls
the programmable user port which gives
an 8 -line I/O with two hand -shakes. This
useful little bonus enables the owner to
use the VIC-20 for controlling external
devices such as motors, lights, heaters,
train sets, etc.

An RS232 port is also incorporated in
the VIC-20 and is designed for eventual
use with a MODEM, enabling the com-
puter to communicate via the telephone
lines. It can even communicate with
R&EW's Z-8 computer. Very exciting.

Conclusions
The VIC-20 is an excellent machine. It is
delightfully easy to 'drive', its graphics are
superb, and its sound facility is very good.
My major gripe, concerns the use of the
separate PSU and TV -modulator, which
results in a system that looks messy and is
not transportable. The instruction manual
is also pretty useless, but that comment
applies to ALL computing manuals that
have so far fallen into my sticky little
hands.

The only other gripe is really a 'state-
of-the-art' thing about the user -available
RAM which, in the VIC-20, pans out at

3.6 K, a figure not dissimilar to that
available in many other computers. Put in
perspective, 3.6 K of RAM will barely
hold two pages of text from a novel, or
one page of R&EW. Not exactly a

'gigantic' figure, and even 64 K of RAM
would, in this context, hold only an eighth
of the magazine!

The point of this gripe is that, no
matter how many 'K' of RAM you buy in
a 1982 computer system, you are almost
certain to find that figure quite laughable
(Ha Ha) by 1987, just as the Sinclair
Mk 14 is already regarded as 'faintly
amusing'. In other words, computers, like
cars, have a high degree of built-in
obsolescence. For my money, however,
the VIC-20 is the least obsolescent
computer presently available, and when I
say "for my money", I mean it, because
I've just bought one!

 R & EW
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'VIC-20 EXPANSION
SYSTEM' REVIEW
OUR ONLY REAL CRITICISM of the
VIC-20 computer is that it has very limited
user -available RAM, and that the computer/
PSU/TV-modulator combination is
untidy and not conveniently portable.
Arfon Microelectronics Ltd have now
designed an expansion unit that
overcomes all of these problems and
enables the computer to accept up to
seven plug-in expansion cartridges
(RAMs, ROMs, etc.), enabling the
VIC-20's full capability of 29.5 K of user -

available RAM to be utilised.
The Arfon expansion unit consists of a

high quality, rigidly constructed
aluminium shell, housing a heavy duty
power supply and an expansion mother-
board (which accepts up to seven
vertically -mounted cartridges). The
VIC-20 is fitted into the expansion unit by
simply placing it into the front of the
`tray' and pushing it back until its rear -

mounted expansion socket engages with
the edge connections of the motherboard.
The tightly -fitting sides of the tray then
hold the VIC-20 firmly in place. The VIC-20 expansion unit, with lid in place and used as a TV/monitor platform.

Arfon Microelectronics Ltd produce an 'expansion system' and a range of RAM cartridges for the
VIC-20 computer. Ashley Grant reviews them for R&EW.

The expansion unit has an aluminium
bracket fitted in its rear section, designed
to hold the VICs TV -modulator, and the
built-in heavy duty power supply replaces
the VICs existing PSU. Thus, the expan-
sion unit turns the VIC-20 system into a
tidy and easily -portable computing
package. The package is turned ON OFF
is a switch mounted on the left hand

side of the expansion system) that is
independent of the VIC's own on/off
switch but enables its indicator light to
function in the normal way.

An optional lid is available for the
system, and gives comfortable clearance
of the expansion cartridges when they are
fitted in place. The lid is very robust and
can sere as a TV monitor platform.

a

I AL

The VIC-20 and TV modulator mounted in the expansion unit.

The built-in power supply
outputs of 5V and 8.5V at 3 Amps rating,
to power the VIC-20 and all expansion
cartridges. A 24 V rail is also provided (to
a socket at the rear of the unit), and is
specifically intended to power a VIC-20
printer that is under development by
Arfon.

Our overall impression of the
Expansion System is very favourable. The
design is well thought out and imple-
mented, and represents good value for
money at its recommended retail price of
£85 plus VAT.

Expansion Cartridges
Arlon presently produce a range of 3K,
8K and I6K RAM expansion cartridges
which will plug directly into the VIC-20's
expansion socket or into the motherboard
sockets of the expansion system. The units
are well constructed and attractively
packaged. Recommended retail prices are
£26 for the 3K cartridge, and f39 and £65
for the 8K and 16K packages respectively.

Arfon plan to increase the cartridge
range throughout 1982, and have plans to
produce RS232, user port, expansion
speech, music, disc controller and
dedicated ROM packages. We hope to
review these items when they appear.

Your Reactions
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Step by step with the
computer system
designed for
tomorrow. Microtan 65
* 6502 Microprocessor

£79.0., pr RBeuaildt y£.* 2K Monitor TANBUG 89.00 t

* Intelligent socket accepts keypad
or full ASCII Keyboard

* Chunky Graphics and Lower Case
Options

* Connects to unmodified B/W or
Colour TV

For the first time buyer or experienced
user. Microtan 65 is a superb route into
personal computing. If you are looking
for a sophisticated machine with the
capability of expansion into a
professional system. then this is the

computer for you. Step by step with
the computer system designed for
tomorrow... .

6502 Microprocessor
Probably the most popular CPU
(central processing unit) for personal
computers. having a powerful
instruction set and architecture.

2K Monitor TANBUG
The built-in 'mind' of the machine.
TANBUG controls all system functions
and gives comprehensive machine -
code facilities. Functions include:- set
and clear breakpoints, single step
through program. execute program.
copy block of memory, modify memory
locations and much more.

Intelligent keyboard socket
For absolute beginners we can supply
an easy to use 20 -way Hex keypad: for
the more experienced user there is a
full typewriter style ASCII keyboard.
Either way, Microtan will work out
exactly which type you are using and
act appropriately.

Chunky Graphics Options
For drawing simple lines and graphs,
or for animated games. Chunky
Graphics is a low cost answer. This set
of chips plug into the Microtan board

and allow graphics to be built up on
the screen at a resolution of 64 rows
by 64 columns.

Lower Case Option
To extend the character set to 128
characters, allows for real descenders
on lower case characters and a set of
extra symbols and characters for
simple graphics.
Microtan Accessories
20 -way Hex keypad MPS 1 Basic power

supply
Aerial connector lead
Full ASCII Keyboard
MPS 2 Full system
power supply
Mini - motherboard
Microtan is available
ready -built or as a kit.
We recommend that
you should have some
soldering experience
before attempting the
Microtan Kit. although
if you do run into
problems you can
make use of our "Get
you Going" service

(telephone for details).
TANEX

* 7K Static Ram
* 10K Microsoft Basic
* 32 Parallel I/O lines
* 1 Serial I/O port
* XBUG
* Cassette Interface

The first step in expanding your
system. Tanex provides the extra
facilities necessary for the serious
programmer. Memory expansion:
Tanex has provisions for up to 7K of
static RAM and up to 14K of EPROM
using 2716 or 2732 chips.

r

XBUG and BASIC_"111.111
XBUG is a 2K extension to TANBUG
that contains a mnemonic assembler
and disassembler and cassette
firmware running at 300 Baud CUTS.
standard or high speed 2400 Baud
Tangerine standard with 6 character
filenames. Tangerine have taken out a
full O.E.M. licence for Microsoft BASIC.
the microcomputer industry standard,
this is a full feature implementation
with interrupt and machine code
handling. and a superb program editor.
Both XBUG and BASIC plug directly
into Tanex and are supplied with
comprehensive user manuals.

Parallel I/O
When fully expanded Tanex includes
two V.I.A.s (Versatile Interface
Adaptors) which implement the
cassette interface and the parallel I/O
ports. Software in TANBUG V2.3
enables you to plug in and use a
Centronics type printer.

Serial I/O
Also on the expanded board is a serial
I/O port that can be used to interface
RS232 or 20Ma loop terminals or
VDU's. again all controlled by TANBUG
V2.3.

To complete Tanex, a
comprehensive user guide is supplied
which contains full constructional
details. This manual is also available
separately.

Tanex (M.n Cont,g) Kd BO 95 ,nc VAT and P & P
ranexlMin Contigi Assembled £62 45 ,nc VAT and P & P
Expanded Tanex K.1 £104 66 ,nc VAT and P & P

Expanded Taney Assembled £116 16 ,nc VAT and P & P

Please send me: (No.) (Item) Kit/Ass

I enclose cash/Access/Barclaycard: £
. No. EEEDEEEE=CE=

Next 6 issues of bi-monthly owners magazine 'Tansoft Gazette'

at £15 per year: £

Total: £
R& EVV 4 Further details on all products 77. (tick)

L.0
APRIL 1982

«rlr1cw 1)111([ 110 Forehill Works, Ely, Cambs. CB7 4AE.
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MG2 7BU, England. Tel:L (0423) 8&3672 (5 lines)

Make your own
superb quality
printed circuit
boards

 CHEAPLY
 EASY
 QUICKLY
 CONSISTANT

ULTRA VIOLET SENSITIVE

COPPER CLAD LAMINATE

7I7:7717'4

Top quality glass fibre with 1 oz Cufoil. Will reproduce tracks
down to .01 inch. Peel off black protective film. Compatible

with all positive systems.

DIRECT FROM THE MANUFACTURER

Single Double
sided sided

100mm x 160mm Eurocard £1.68 £1.90

6' x 8" £3.06 £3.54

8" x 10" £4.75 £5.51

10" x 12" £7.03 £8.17

Developer (1 litre mix) £2.59 Etchant (1 litre mix) £2.59

Please add 50p to each order towards P P

SAVE OVER £10 with our
INTRODUCTORY STARTER OFFER

Includes:-
Draughting Film, Artwork Knife. Draughting

Tapes and Pads. 1 S/S and 1 D/S each of Eurocard.
6" x 8" and 8' x 10" Laminate, 1 litre mix each of Developer

and Etchant and two 8" x 10" Trays.

Full instructions enclosed

FOR ONLY £30 + E5P&P
wAlLthL aaroducts

CES INCLUDE VAT

 FULL RANGE OF EQUIPMENT AVAILABLE  TRADE ENQUIRIES WELCOMED

Flease send me the items detailed below. I enclose cheque/
P.O. for £ incl. P. & P. Insert quantity requtred in box

Eurocard S/S D/S 6" x 8"S/S D/S I I

8" x 10" S/S D/S 10" x 12" S/S D/S j I

Developer Etchant litreI
Starter Kit kit/sn

Name

Address

litre/s

TRIMMING
CAPACITORS

Dau manufacture the
broadest range of

single turn foil
dielectric
trimming

capacitors
in the world!

Dielectrics
Available:
Polyamid,

Polycarbonate,
polypropylane

and PTFE

Capacitance Range:
Min C max from
3.5 pf up to 500 pf
depending on
series.
Size:
5mm up to 16mm
diameter.
Mounting
Configurations:
Vertical and
Horizontal with
single or double
adjustment.

Distributor
Ambit International
200 North Service Road, Brentwood. Essex CM14 4SG
Tel: (0277) 230909 Telex: 995194 AMBIT G

111A11111111C
Kelan Engineering Ltd I

North Works. Hookstone Park, Harrogate. N Yorkshire. I Dau (UK) Limited, Barnham, West Sussex
Tel: Yapton (0243) 553031 Telex: 86843

46 193 for further details 177 for further details RADIO & ELECTRONICS WORLD



R&EW
40 -CHANNEL

CB RIG.
After the introductory
aspects of the first two
parts, we provide full

circuit and constructional
details of the basic

transceiver in one hit.
Hold tight....

Tailored responses
One of the more helpful aspects of our
tight production schedules - and the fact
that we have an extensive in-house
engineering facility - is the fact that reader
comments can be assimilated very quickly.
Reaction to the idea of R&EW getting
into CB was predictably mixed, the
shutters came down on the mental
processes, and the opinions flowed forth
from one or two die-hard members of the
amateur radio fraternity who have always
regarded CB as something nasty and
distasteful.

The fact that many readers in the
London area will have heard more bad
language and operating procedure in 10
minutes spent listening to a well known
2 m amateur repeater, than in 10 hours on
the 27 MHz does not cut any ice.

However, one objective comment
from Jeff Harris, G3LWM (of JH
Associates, neons and panel lamps to the
gentry) made us all feel very smug, since
his request that the R&EW CB rig should
be made easily convertible to the growing
10 m amateur FM band was immediately
instigated, thanks to the adoption of the
MC145151 universal PLL synthesiser
described in one of last month's
databriefs. This request was a good deal
easier to comply with than one suggestion
from 'disgusted of Cheltenham' that
would have required major surgery, and
won us an entry in the Guiness Book of
World Records....

The rig described here is the basis for a
future series of articles that will cover
communication accessories and

modifications that are going to be
applicable to any two-way radio system
-CB, Amateur - and even PMR, bearing in
mind the restrictions placed by official
regulations on such things. The basic rig is
cheap in this 'knocked down' form, easily
accessed and understood by a

comparative novice - and above all, it
ought to be easy to 'get going'!

Ten league boots
The 'level I' block diagram is shown in Fig
1. The rig 'breaks down' in several
discrete sections - PLL, receiver,
transmitter and mic amplifier - and if you
cast your minds back over some of the
circuits you have seen for other CB rigs,
you will see that this is a fine example of a
purpose-built design that has taken
advantage of the 'state-of-the-art' and
leapfrogged the technology of most
current CB designs in one bound.

Starting at the receiver antenna input,
a low noise JFET common source input
stage is preceded by the antenna filter,
and the obligatory diode clamp. The low
transmitted power enables switching
complexity to be kept to a minimum,
although the need to switch the power
around the rest of circuit means that there
are various 'housekeeping' switching
transistors to switch the supply for the
appropriate PLL selector matrix switch,
and mute the audio during transmit.

The Receiver (fig two)
The RF stage input is tapped from the
antenna filter network to provide
minimum interference with the
transmitted signal, where the impedance is
high enough to permit coupling using a
relatively small capacitor. The input to the
RF stage FET gate is clamped using a pair
of back-to-back diodes. The device itself
is a 2SK55 from Hitachi, which although
not as well known as some FETs, provides
lower noise and better overall

performance than devices costing twice as
much.

Coupling to the mixer uses a classic
top -coupled bandpass pair onto the gate
of another 2SK55 used as a mixer with
local oscillator injection at the source.
Insertion of the LO at this point requires
good isolation from the VCO tuned
circuit, since strong signals will make their
presence felt at the source - and the direct
coupling to the secondary of the VCO coil
as used in the first prototype exhibited
extreme distress when tested under
overload conditions. In other words, the
VCO was effectively turned off when a
strong signal appeared!

The output from the mixer is matched
to the 10.7 MHz ceramic roofing filter,
whose prime function is to provide image
rejection (10.7 MHz - 910 kHz) - not
channel selectivity as such. A 2 pole
crystal filter may be used instead,
although the improvement will only be
noticed under extreme conditions. The
MC3357 IF mixer is fed from the
oscillator on the main sythesiser device
with 10.24 MHz, bypassing the internal
colpitts oscillator. The IF output at
455 kHz then passes to an interesting filter
combination, first described in
conjunction with the RCM&E FM radio
control system published a year or two
ago. The filter comprises a TOKO
CFM2455 C (or D) followed by a NTK
LFB6 ceramic filter.

The mechanically coupled TOKO
filter possesses exceptionally good band
reject characteristics and the
ceramic ladder filter of the LFB6
possesses good 'close in' bandpass
characteristics - so the net result is a very
low cost filter with good bandpass, and
good band reject. The actual passband
width is nominally 6 kHz, typically 7 kHz
or so to allow room for some of the less
accurate transmissions that regrettably
seem to be around - notably from

Breaker's breakdown: The following prices include VAT  post extra

Built and tested main PCB, other parts supplied 'knocked down' to
be assembled £65.00 Carriage £3.00 extra
PCB only £5.00 inc post Case/hardware £12.00 + £1 post
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Figure 1:

Block diagram of CB Rig.

`multimode' rigs without MPT1320
approval.

The mute circuit on the IF strip
operates by selectively amplifying noise
from the demodulator output - pin 10 is in
fact an inverting op -amp intput, with the
output at pin 11, so R10-12 and C21/C22
form a bandpass filter centred around
9 kHz to be well clear of the speech band.
D4 rectifies this noise component and
feeds it via R9 to the Schmidtt trigger in
ICI. The variable mute control establishes
the actual operating point of the trigger
circuit, and it must be noted that the
voltage feeding the mute control pot
should be as stable as possible. The trigger
output at pin 14 goes low when the mute is
triggered by noise, and pin 13 simply
provides an inverted output of the same
signal.

The noise mute operates very
effectively, with far greater discrimination
against sideband than carrier -level -
referred muting systems. However, noise
mute can be triggered by signals that are
off frequency and enthusiastically
modulated - since if the signal
instantaneously deviates outside the IF
passband, a noise burst will occur that
provides sufficient output at D4 to cause
the mute to chatter on modulation peaks.

This arrangement will be

supplemented in a later instalment by an
additional circuit that is specifically
designed to blank noise of this type

without completely silencing the receiver
audio stage.

Signal metering is provided by Q3,
which is coupled into the IF filter output,
simply driving a voltage doubler detector
stage to detect the signal meter. This
aspect of the circuit leaves most people
(including me) rather cold, since although
the RF power indication on transmits
serves to show that something is in fact
happening, this function on receive is

generally quite pointless. Nevertheless, a
planned add-on will turn the meter into a
signal/noise reading system, offering a far
more useful indication of received
transmission quality.

The audio stage, IC2, uses a TDA2002
in its usual capacitor coupled form to
provide plenty of drive for the on -board
speaker - and around 4/5 W for an
external PA speaker. Beware the laws
regulating the rampant and indiscriminate
use of PA systems in public places.

The PLL system (fig 4)
The MC145151 featured in last month's
databrief, so the description of this circuit
will relate strictly to its application here.
The first version of the set used the VCO
at the TX output frequency, taking
advantage of the frequency range of the
PLL, and the simplicity of the
programming. However, the VCO runs
10.695 MHz away from the TX frequency
when receiving, and the leap from one

AUDIO AMP

IC2

TDA2002

RF AMP

01

2SK55

PA/CB SWITCH

L1

PIN 3

MIC

SOCKET

EXT
SPKR

'LK
INT

SPKR

extreme of its tuning range to the other led
to problems in obtaining a reliable
lockup. In other words, the loop time
constant was a compromise between fast
lockup and low noise.

The solution was to adopt a transmit
VCO frequency of half the output
frequency, as per the LC7137 PLL used in
most imported sets. This device was
described in some detail in a databrief
(January issue of R&EW), and the
division ratios discussed in connection
with the ROM encoded LC7137 are
exactly the same as those selected here.
The MC145151 uses parallel binary coding
rather than BCD channel coded selection,
so the actual code switch is specifically
designed for the task. The
transmit/receive offset is built into the
LC7137, and called up by simply
activating a `transmit/receive' function
pin, which is not available in the required
form here. The solution is to provide a
separate code switch wafer to cover
transmit and receive, using diode 'logic'
to select the appropriate programme.

A 10.24 MHz crystal is used (divided
to provide a 5 kHz reference), since this
crystal can then also be used in the
subsequent 10.695 MHz to 455 kHz
conversion in ICI. In this way there is
only one master `clock' in the receiver,
keeping spurii to a minimum.

The 'trimming' varicap, D8, is used to
provide a step function in the VCO tuning
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Figure 2: Circuit diagram of the Receiver.
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between transmit and receive to ease the
requirement on the loop VCO, by
providing a course tuning effect. VR7 is
used to set up D7 so that the VCO tuning
voltage remains as nearly constant as
possible when switching between transmit
and receive on channel 21.

The VCO itself uses a 2SK55 in the
inductive version of the capacity tapped
colpitts circuit, feeding an emitter
follower buffer that isolates the VCO
from effects on the receiver mixer - and
provides enough drive to the multiplier
and transmitter chain.

The PLL also provides an out of lock
pulse at pin 28, which is stretched into an
adequate signal to clamp the transmitter
and prevent unwanted emissions if the
synthesiser should fail to lock for some
reason.

The phase detector at pin 4 is the
simpler option available on the
MC145151, which is adequate in this
relatively narrowband application. Last
month's databrief applications PCB used
a voltage translator op -amp filter with the
double -ended phase detector; but this is
an unecessary complication where the
VCO voltage only moves by less than half
the supply voltage to the MC145151.

Modulation from the audio stage is
fed directly to the loop filter.

The behaviour of the loop can be seen
from the photos of the tuning voltage step
function, both from receive to transmit,
and the worst case, from channel 1 to
channel 40. The 100 mSec lockup is well
up to spec.

Mic amp and filter (fig 5)
The mic amplifier is fed via the 'mic gain
control' on the front panel - with VR5
used to set the minimum level of this
adjustment. Choke/capacitor filtering at
the socket removes RF that might
otherwise overload the preamp device,
Q11. The gain of this stage is quite
sufficient to drive the diode limiter into
hard clipping, which is subsequently
cleaned up using TR12 in an active low
pass filter arrangement. Trimpot VR6
establishes the maximum deviation level at
the VCO, and this is set only after the
limiter is being driven hard.

The circuit is surprisingly effective in
spite of its simplicity, although there is
room for a more sophisticated approach
with AGC etc. A subsequent feature will
provide details of improved 'talk power'.
Although FM sets will tend to sound
'louder' if overdeviated, there comes a
point where the receiver passband chops
the signal unacceptably, so there is little
point in exceeding the MPT1320 limit of
2.5 kHz deviation maximum. The best
solution is try and maintain a high average
deviation level through compression
techniques.
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(A)

IB)

The Transmitter (Fig 6)
The output from the VCO buffer is
essentially at half the output frequency, so
the first task of Q5 is to double this. Q5 is
run in class C to provide a harmonic rich
output, and the second harmonic is
selected in the bandpass pair formed by
Q6 and Q10. The coupling capacitor is
selected to provide approximately
500 kHz bandwidth.

This bandpass filter must be
maintained at a high Q to prevent
unwanted signals creeping through, and it
is important to tune this for minimum
13.5 MHz signal, as well as simply
maximum output. The two conditions will
coincide, so there is no trade off in output
power by keeping it 'clean'.

The next stage base is fed from the
OOL detector stage, which is basically a
pulse stretcher designed to clamp the
transistor when the loop is wandering
around out of control. When all is well,
Q6 provides considerable gain, with T7
tuning to the output frequency. The
emitter of this stage acts as the switch
point when receiving, since the HT is
applied to the output stage at all times the
set is on.

Q7 drives the PA through a series
tuned network designed to use the input
reactance of Q8 to best effect. The emitter
of this stage provides a convenient
location at which to apply the statutory
10 dB transmitter reduction, and VR9 is
used to establish the exact operating point
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Figure 5:
The transmitter audio
circuitry.

A) Waveform at the collector of the P.A. transistor Q8.

B) Output spectrum, carrier shown notched 28dB down.

C) Transmit/receiver lock-up.

D) Channel 1/40 lock-up.

under 'low power' conditions.
The final stage is series -matched to the

output low pass filter (as is customary in
virtually all CB designs), with specific
harmonic traps being included to steepen
the low pass response of the filter. The
spectrum analyser photos illustrate that
the output spurii are below 75 dB, in
accordance with the required
specification. There should be no need to
'tweak' this filter in any way. The values
chosen represent an utterly repeatable and
reliable LPF.

A quick glance at the RF waveform at
the collector of Q8 reveals a textbook
class C amplifier, with copious amounts
of 2nd and 3rd harmonic present. The
filter is utterly essential. The tap for the
RF power indicator is taken midway along
the filter. This indication is not a measure
of the transmitted power, but merely an
indication that RF is present at the
tapping point. SWR must be established
separately using a specific SWR meter.

The receiver input is also taken along
the filter stage - the relatively low
impedance input to the FET yields better
IM performance, which is usually the
limiting factor in such equipment, since
0.1 uV sensitivity can be shown to be
fairly academic. A 10 dB coaxial
attenuator in line with the antenna input
showed no audible degradation of
performance under typical conditions,
further highlighting the futility of
bothering to indicate signal levels!

Construction
For the reasons stated, we will not be
publishing 'basic' constructional infor-
mation since this type of equipment is
subject to specifications which cannot
readily be checked by the 'home
constructor'. However, preassembled and
`DC' tested PCBs are available, and this
'knocked' down version of the kit can be
assembled with a high degree of prob-
ability that the set can be made to work
'first time', by following the outlined test
procedures.

The main point of wishing to DIY is
generally to learn better how a circuit
works - indeed, circuits that are
assembled 'parrot fashion' and work first
time with no adjustment provide as much
insight into the workings of electronics as
a Rubik Cube. And the real learning with
radio starts when you switch on and start
to align the set - sorry if this approach
has spared you the soporific pleasures of
component insertion, and lead poisoning
from solder fumes - but in view of the
enormity of the indicated response to this
project, we have saved all concerned from
the tribulations associated with inexpertly
assembled kits. Shortages in the kits
themselves are readily apparent when
supplied in this form.

Some kits may be supplied without the
front panel control wiring to the board -
and these will contain specific point-to-
point instructions - the overlay details
(Fig 7) will need to be referred to when
establishing the points of adjustment.
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Details of the setting up procedure, and adding some of the
frilly selcall etc., is covered next month. For those of you
who can't wait, an SAE will bring the latest information.
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Registered in England 1179820

267 & 270 ACTON LANE, LONDON W4 5DG.
Tel: 01-747 1555/01-994 6275 - Tlx: 291429

9.30am  6pm
MON to SAT
CONTINUOUS

STABILISED POWER SUPPLIES
FARNELL A15: 210/240V IP. Dual Op. 12-17V per rail at
100mA. Remote sensing, current limit protection. (164 x 130
x 38mm), with manual. £12.
FARNELL 7/3SC: 120/240V IP. Adjustable current limit. Re-
mote sensing. (188 x 96 x 93mm). Two versions available. 15V
at 2A or 30V at 1 A. £15 each.
COUTANT 0A2: Op. amp, psu, 120/240V IP. Dual Op. 12-15V
at 100mA (138 x 80 x 45mm). £12 each or 2 for £22.
BRANDENBURG Photomultiplier PSU. 19in. rack mounting.
Metered, current limit protection.
374 300V-1 KV at 5mA. 376 660V-1 K6V at 10mA.
375 500V-1k5V at 6mA. All models £40
Photo multiplier tubes available.
PIONEER MAGNETICS POWER SUPPLIES.... 5V 150 amp,
output input 115 vac, (Switchmode). Price £120 each.
Various other makes of power supplies in stock. Please send
for lists. SAE please.
SPECIAL OFFER! 1OMFD 500V ECC 20p each, 10,000 MFD
16V Mullard 35p each, 3,300 MFD 40V Mullard 35p each, 10uF/
63V WI MA polyester 10% 40p each. Large quantities available.

5 million Disc Ceramics in stock. Ceramic plate. Multi -

layer ceramic. Low voltage discs. Monolithics.
Ceramics. High voltage discs. Subminiature plate
epoxy cased. Send for lists or please phone for details.

4 MILLION
I.T.T. ELECTROLYTICS NEW

AND BOXED NOW IN STOCK
EN 1212 AXIAL EN 1235 RADIAL

The whole range available at unbeatable
prices. Send for list.

PYE HEAD CLEANING CAS-
SETTES. Brand new or boxed
50p each.
CASSETTE DECKS. With stero
heads, mechanically -complete,
but with no electronics. Smart
black modern finish £5.00
We have very large quantities
of Disc Ceramics High Voltage,
Plate etc.
Special Officer 0.1/16V at £15
per 1000. Please send for our
Disc Ceramic Stock Lists.
PIHER PRESETS
Very large stocks, PT10, PT15
enclosed types. Please send
for our preset list. Most values
100R -5M
HEAVY DUTY KEYSWITCHES
2P 12A 600V AC £1.50
8P 10A 380V AC £3.00
10P 12A 600V AC £3.00
49mm Fascia.
We have the following quantities
of low profile Gold Plated IC
sockets manufactured by
Winslow, discount on quantity.

One off prices as follows.
8 PIN -9p; 14 PIN -10p; 16
PIN 11p; 18 PIN -16p; 20
PIN 18p; 22 PIN -22p; 24
PIN 22p; 28 PIN -26p; 40
PIN 30p.
CANNON 15W sockets, D type
or Souvrian/McMurdo DA 15S
60p each. Also Cannon 9W
plug, brand new, 60p each.
WELWYN STRAIN GAUGE.
(Precision Micro -Measurements).
Romulus Michegan type MA -09-
500B4.350. Our price £1.25 ea.
List price £3.85. Large quantities
available.
'A" 15 Turn Cermet Trimpot
100kT. 1 off price 20p. By
Beckman & AB. Full range avail-
able.
REDPOINT HEATSINK. Type
TV4 15p each. 1 off price.
Discount on quantity.
We have the following Welwyn
1% Resistors available, 2K, 3K
10K, 20K, 30K, 1 Meg. Price 25p
each. Type 4802.

D TO A CONVERTERS 15MHz, 8 BIT
By Micro Consultants Ltd, 5052 cable drive op. Linearity 0.25%,
max. 0.125% typ. Settling time; 2V step 70nS typ. 2MV step
50nS colour television transmission standard. Diff. gain 0,5% diff.
phase shift 0.5% types rad 802 and MC2208/8. Unused. Ex -maker's
pack.

SPECIAL OFFER PRICE £20

(-4.101±VIOZW11.
TRANSFORMERS

3-0-3V 100mA
5-0-5V 400mA
6-0-6V 100mA
6-0-6V 250mA
0/6-0/6 280mA
8-0-8V 400mA
9-0-9V 75mA
9-0-9V 3A
11V 2A, 22V 1A
12-0-12 50mA
12-0-12V 100mA
12V 130mA
12-0-12V 250mA
12V 1A5
13V +6.5V Sec 2 Amp
0-12-0-12 96VA
15V 100mA
0/12-0/12 500+500mA
9-0-9V 1 Amp
12-0-12V 1 Amp
15-0-15V 1 Amp
15V 100mA
17V 300mA
3024,20,15,12,2 Amp
6.3V 1.5 Amp
6-0-6V 1.5 Amp
20-0-20 400mA
22-0.22 50mA
24V 100mA
24V 250mA
25V+6.2V Sec 1.6 Amp
30,24,20,15,12,2 Amp
9-0-9V 2 Amp
12V 2 Amp
20-0-20V 2 Amp
30-0-30V 2 Amp
30V 250mA
30-25-0-25-30 146
0-2-4-6-8-10 5A

£1.06
£1.25
£1.14
£1.16
£2.00
£1.25
£1.14
£3.00
£2.00
£1.18
£1.48
£0.80
£1.94
£1.25
£2.00
£8.00
£1.00
£2.96
£2.64
£3.36
£3.62
£1.00
£1.50
£4.84
£2.64
£3.20
£1.80
£1.00
£1.00
£1.50
£1.90
£7.96
£4.70
£4.84
£6.98
£7.96
£1.50
£6.00
£6.00

4 -WAY DPDT AND 5 -WAY
DPDT DI L SWITCHES, by
ERG Components and CTS
Gold contacts 80p each. Brand
new and boxed.
BUZZERS, 6V and 12V, 50p
each.
WIRE ENDED NEONS £20/
1000
SPECIAL OFFER! Mini -toggle
switch by C&K, 3 Pc/o. Long -
dolly or short, 50p each.
RESISTORS: Over 2 million
in stock at last count.
CARBON FILM '4W 5% E12
range 1R0 -12M. 2p each.
£1t100, £6.50/1000.
METAL OXIDE/FILM! Most
values in E24 range, '4.2W 5,
2 or 1%. A few values in 0.1%
tolerance available.
WIRE WOUND. ORI-100K 3-
200W. A selection of mains
droppers available. Good
selection of metal clad high
power types.
ROTARY SWITCHES
Over 30 different types available
from £0.45

Switchcraft Cannon Connectors
3 -pin plug. Free hanging

£1.20
A3F 3 -pin socket. Free hanging
with lock. £1.32
D3F 3 -pin Socket. Female
chassis mounting with lock

£1.60
D3M 3 -pin Socket. Male
chassis mounting £1.10
10,000uF/100V Electrolytic
Capacitor type 36D by Sprague
£3.50 each. Brand new and
boxed.
Switchcraft XLR Connectors
always in stock. Discounts on
quantity.
BLACK PLASTIC BOXES
75x50x25mm
80x60x4Omm
90x70x4Omm
115x75x3Omm
110x90x45mm
170x100x50mm
200x120x8Omm
FILTERS
3 Phase 20 AM Filters 433V
50/60Hz Phase to Phase 250V
AC 50/60Hz Phase to Neutral
mfr. by Corcom Chicago II.,
USA., £15 each.
Single Phase Filter 30 Amps
125V 60Hz by Potter £5.00
Sprague Filter 2 x 30 Amp
250V AC 60Hz £10.00
Erie Mains Filters 3 and 5 Amp
250V AC 50Hz £4.00
All the above mentioned Filters
are brand new. Carriage extra.
SPECIAL OFFER! 0.1k TOL
resistors. The following values
available. 2K, 3K, 10K, 30K,
1 Mega ohms. Welwyn or Filmet.
Price 30p each.
CERMET PRESETS 15p each
10A 250V AC ILLUMINATED
ROCKER SWITCH
Red, DP ST 26x30mm rectan-
gular snap -in type. £0.75
16A 250V AC ILLUMINATED
ROCKER SWITCH
(Amber). 14x3Omm rectangular
snap -in type. SPST £0.30
LICON ILLUMINATED
SWITCHES
01-800 Rectangular snap -in
series
2PCO Latching £1.50
2PCO Momentary £1.50
Indicator only £0.50
Lenses available in red or white
only.
MAIL ORDER: Gds  15% VAT.
PlrVAT.1nclusive AdM/pkg/post

1.30
51<ti 1.70

4Kg 3.90

I Kg 2.55
6Kg 4.40
5Kg 4.20

%Kg 2.20

2Kg 3.00
6.10Kg 5.00

3
Over 10Kg

Kg 3.45 Quote

£0.65
£0.92
£0.99
£0.90
£1.18
£1.65
£3.55

ALUMINIUM BOXES
AB7 5.25 x 2.50 x 1.50in. (133.4 x 63.5 x 38.1mm)
A88 4 x 4 x 1.5in. (101.6 x 101.6 x 38.1mm)
AB9 4 x 2.25 x 1.5in (101.6 x 57.2 x 38.1mm)
AB10 4 x 5.25 x 1.5in. 1101.6 x 133.4 x 38.1mm)
AB11 4 x 2.50 x 2in. (101.6 x 63.5 x 50.8mm)
AB12 3 x 2 x tin. (76.2 x 50.8 x 25.4mm)
AB13 5 x 4 x 2in. (152.4 x 101.6 x 50.8mm)
AB14 7 x 5 x 2in. (177.8 x 127.0 x 50.8mm)
AB15 8 x 6 x 3in. (203.2 x 152.4 x 76.2mm)
AB16 10 x 7 x 3in. (254.0 x 177.8 x 76.2mm)
AB17 10 x 4.50 x 3in. (254.0 x 114.3 x 76.2mm)
AB18 12 x 5 x 3in. (304.8 x 127.0 x 76.2mm)
AB19 12 x 8 x 3in. (304.8 x 203.2 x 76.2mm)
BLUE REXINE. COVERED ALUMINIUM BOXES
RB1 6 x 4.50 x 2.5in. (152.4 x 114.3 x 63.50mm)
RB2 8 x 5 x 3in. (703.2 x 127.0 x 76.2mm)
RB3 9 x 5 x 3.50in. (228.6 x 127.0 x 88.9mm)
RB4 11 x 6 x 4in. (279.4 x 152.4 x 101.5mm)
RB5 11 x 7.50 x 4.50in (279.4 x 190.5 x 114.3mm)

£0.96
£0.96
£0.96
£1.12
£0.96
£0.70
£1.38
£1.64
£1.98
£2.70
£2.28
£2.52
£3.04

£1.96
£2.52
£2.72
£3.14
£3.98

This advertisement is mainly of our excess stockholding. We also have excellent stocks of semiconductors, hardware, cables etc.etc. For further details send for our lists and retail price catalogue, phone or visit our shop. All prices are exclusive of VAT (and
P&P) Minimum Mail Order £5.00 + P&P + VAT. Government departments, schools, colleges, trade and export welcome.

\PRI! 1982 172 for further details 53



"THE RE!'1E T "

V V V v J I._

Ar-.....-.-...-...ii;L--.
41C '-"'",...... J

53
' 4,;' , .-40 -:.---.CI y

s)

i) 1 s

',

slols ,./....!
0 II) I et.' '

1 I .

=MIMI ,
I 0 I

011  i IP I
#

I I 4

1 1

1. I,)2I
I e1 i 1 b:)

NI, 'I . I 1 1,

I I

I , I r I
I I
a s

C 0
I

I 4" '

I i
(I I

' fl

r

i

e , IP

;
I If I 1It...s

4 / (I I.

I1 I f1 F

1.`!Sr".
I  A,....filhaali, ,

ti
z

I C

liniamemmembiemamo

This is the message displayed while the
first set of MSF data is being captured.
this may take about a minute.

R&EW presents the ultimate timepiece! This
microprocessor controlled clock is radio linked
to the NPL time standard. It provides a display
of time, day, date and month on a dot matrix

LCD module and its accuracy never
varies by more than one second.

Design by John Robinson,
MA (CANTAB), G4AZX.

THE
"REWBICHRON"

MSF CLOCK
* 12 or 24 hour display format.
* Alphanumeric date display.

* Microprocessor based for low component count.
* Continues running if MSF fails or is lost.

* Excellent noise immunity.
* Data checked for validity and parity.

The normal (24 hour format) display of
the clock.

TLIEu2FEB

This photo shows the alternative, 12 hour
format, display obtained at the flick of a
switch.

THE STATE-OF-THE-ART
DIGITAL CLOCK

THE PROJECT DESCRIBED HERE
receives highly accurate TIME/DATE
signals from the 60 kHz MSF transmitter
at Rugby, which in turn has its code
signals locked to the atomic time standard
at the national physical laboratory. The
clock is microprocessor controlled and
gives a readout of time, in 12 or 24 hour
format, plus day, date and month in
alphanumerics on a new dot matrix LCD
display module.

The use of the Z80 microprocessor
greatly reduces the total chip count of the
project and at the same time provides the
design with some unique features.
Majority note pulse detection and a

software phase locked loop result in
excellent noise immunity. All MSF data is
thoroughly checked for validity as well as
parity, thus for example 31st NOV would
not be accepted. The clock continues
running even if MSF fails or is lost, using
its own quartz crystal as a secondary
standard. All these features yet the logic
section of the clock (excluding the display
module) contains a mere five ICs making
construction straightforward.
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WHAT IS MSF?
A standard Frequency transmitter (one of
many) is located at Rugby. It radiates an
accurate 60 kHz carrier, which is pulsed
with binary data defining the time and
date, as provided by the National Physical
Laboratory (and therefore accurate).

The time is transmitted in two ways.
The first, known as the "Fast Code",
comprises a train of pulses lasting about
500 mSec. For some time, the Fast Code
was the only date transmitted by MSF,
with the individual seconds during the
minute marked by short (100 msec)
breaks in the carrier; the "sound" of
these pulses will be familiar to anyone
who has listened to other standard
frequency transmitters on a communica-
tions receiver.

More recently, the "Slow Code" was
added to the MSF transmissions. This
operates by changing the seconds pulse
length to 200 msec if a binary "1" data bit
is being sent, or retaining the 100 msec
length for a data "0"; in this way data is
sent at the rate of 1 bit per second. The
complete set of data, which includes the
time, full date (day -of -week, day -of -
month, month and year), BST marker bit
and a fixed "Framing Pattern", is sent
during each minute, and defines the
approaching minute. This means that a
timepiece can receive and check all the
information at a leisurely pace, ready to
display it at the start of the next minute.

In addition to the time information,
the slow code contains the difference
between British Standard Time and
Universal Time, and 4 parity bits which
enable single bit errors to be detected. All
this data requires more than 60 bits, so
certain 'seconds' pulses are modified to
carry 2 bits, as in Fig 1. The 2 bits are
known as First and Second Level Data.

Figure 2 summarises the position of all
the slow code data within the minute.
Each quantity (ie Hour, Minute) is coded

100ms 100ene 100ms
41 W .1

START OF
SECOND

;

1

1J- T J

f f
FIRST SECOND
LEVEL LEVEL
DATA BIT DATA BIT

CARRIER ON

- CARRIER OFF

Figure 1: The data pattern each second

in Binary -coded -decimal (BCD) form,
which simplifies the task of decoding and
displaying it. The range of the digits, and
therefore the number of bits allocated in
the data, varies with the quantity; for
instance, the top "hours" digit cannot
be greater than 2 (2 bits) whereas the top
"minutes" digit can go up to 5 (3 bits).
The framing pattern is a set of 8 bits with
fixed values as shown; the chosen pattern
can never occur elsewhere in 8 consecutive
bits of the data, and it therefore forms a
unique marker which can be detected by
the clock and used to lock its data
recovery sequence.

A BASIC MSF CLOCK
Figure 3 is a block diagram showing the
"bare minimum" requirements for an
MSF clock, using conventional logic
components (eg CMOS).

The 60 kHz receiver, which is similar
to a normal longwave receiver but with

and, preferably, a long AGC
time constant, produces a logic signal
showing the state of the carrier (on or
off). Because the data is conveyed by the
widths of the carrier pulses, a small
amount of logic is needed to recover the
binary data plus a 1 Hz clock signal which
indicates when it is valid. A new data bit is
loaded into the shift register each second,
so that a complete set of data builds up
during each minute (matching the pattern
shown in (Fig 2). The block marked
FRAME DETECTOR is made up of an
8 -input gate, with 2 inputs inverted,

SECOND
1.1 LEVEL

DATA
2.11 LEVEL

DATA
SECOND 1tt LEVEL

DATA
2w1 LEVEL

DATA

0
1

2
3
4
5

CODE -W. 30
31
32
33
34
35

20
10
8
4
2

DAY OF
MONTH

4 FAST

6 DUT1 CODE 36 4 DAY OF
7
8

(DIFFERENCE
BETW EN

3738 KWEE10SUN)
-

9 BRITISH STANDARD 39
10
11

TIME
TIME)

40
41

0
8

12
& UNIVERSAL 42 4 HOUR

13 43
14 44
15 45 40
16 , 49 20

17 80 47 0

18 40 48 8 MINUTE
19 20 49

20
21

10 YEAR
5051

22 4 52

23 2 53

24 1_. 54 YEAR

25 i 55 FRAMING DAY AND MONT

28
27
za

B

4
2

MONTH
(1-12)

56
57
58

PA.......... DAY OF WEEK
HOUR & MINUTE
BST

29 1
59

PARITY
CHECK BITS
(OWN

connected to 8 consecutive bits at the
input end of the register. When the
framing pattern reaches this detector,
which will happen once per minute, all the
data will have arrived at its correct
position in the remainder of the register,
and is clocked into the data latch and
therefore the display. At the same time,
the seconds counter is reset to zero.
During the next minute, while a new set of
data is arriving, the 1 Hz input clock
drives the seconds counter, resulting in the
'seconds' display counting 0-59.

SOME IMPROVEMENTS
The simple clock just described will
perform well, provided that a perfect
signal is always received from MSF.
Unfortunately, in the real world, the usual
problems of radio reception (fading,
interference etc.) mean that data errors
occur - quite simply, a data "0" may be
received where a data "I" was trans-
mitted, or vice versa. In the simple clock,
this may result in a wrong time being
displayed, or in gibberish being displayed
(due to "non -BCD" codes), or in no
minute update due to the framing pattern
being corrupted. Further, the pulses
which clock the seconds counter may be
irregular, resulting in an erratic seconds
count.

Figure 4 incorporates several
improvements to cure these problems.
This design looks more like a conven-
tional digital clock, with its own time
counter driven by a 1 Hz crystal
oscillator, but instead of a manual setting
switch, the job of correcting the counter is
performed by the MSF receiver and data
shift register. If the parity checker is

included (which requires the seond-level
data to be detected) the system will be
much more robust in the presence of
noise. Parity checking involves counting
the number of data "1" bits in the
protected portion of data and the parity

FRAME
DETECTOR

SHIFT REGISTER CK

50416
RECEIVER

EN LATCH

CLR

COUNTER
CK

DATA
RECOVERY

DATE HOURSTAINUTES
DISPLAY

SECONDS
DISPLAY

Figure 2: The position of slow code data within each minute. Figure 3: A "bare minimum" MSF clock.
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PARITY
CHECKER

FRAME
DETECTOR

111 LEVEL DATA REGISTER

2nd LEVEL
DATA

REGISTER

TIME REGISTER/COUNTER

LOAD SEC CLR

Figure 4: Improved MSF clock with "free -run" capability.

( INTERRUPT

INSPECT INPUT
DATA

AND BUILD INTO
DATA REGISTER

(DOES DATA

CONTAIN VALID
REGISTER YES

(HAS 1 SECOND
ELAPSED SINCE YES
TIME REGISTER

MINUTE?

NO

LAST
CHANGED?

GOYIM
RECEIVER

DATA
RECOVERY

1H.
XTAL
OSC.

COPY DATA
TO

TIME REGISTER

INCREMENT
TIME

REGISTER

,00H

MODE SETTING I
SWITCHIES)

ALPHANuME RIC
DISPLAY MODULE

Figure 5: Block diagram of the "REWBICHRON". The use of a
microprocessor to handle all the logic operations of the clock
greatly reduces the complexity of the circuit -
The "REWBICHRON' uses only 5 ICs on its main logic board.

CLEAR
DATA

REGISTER

NO V

(WAIT FOR
NEXT

INTERRUPT

Figure 6: Outline of the REWBICHRON's software.

COPY TIME
REGISTER TO

DISPLAY

check bit together; if this number is not
odd, then an error has occurred and the
time will not be accepted to reset the
counter.

PROCESSOR POWER
The "full facilities" clock can be - and has
been - implemented with discrete logic
ICs. Like early colour TV receivers and
Teletext decoders, a huge board full of
devices is needed. Unlike these examples,
the data rate is sufficiently slow that a
microprocessor can easily handle all the
logic operations required - and also allows
a few new ideas to be incorporated!

Even the block diagram becomes
dramatically simplified, as shown in Fig S.
The use of an "intelligent" display
module, the new PCIM200, means that
the REWBICHRON uses only 5 ICs to
handle all the processing between the
receiver and the display.

CIRCUIT DESCRIPTION
The system uses a Z80 CPU, whose program
is contained in a 2 K x 8 PROM. There are
sufficient registers in the Z80 to avoid the
need for any external RAM (although this is
only just the case - at one point even the
Refresh Register is used!).

TIMING
Referring to Fig 7, the master timing source is
a crystal oscillator and divider (ICI and IC2)
starting at 3.2768 MHz. This frequency is
divided by 215 to give a squarewave at
100 Hz, which feeds the interrupt input of the
CPU, and forms the main timing reference.
The CPU clock frequency (1.638 MHz) is the
highest submultiple of the crystal acceptable
of the Z80, in order to maximise the amount
of processing which can be done between
interrupts.

IC2 serves not only as the last stage of
clock and interrupt division, but also, being
TTL, to provide an adequate current drive to
the CPU clock pin; CMOS at 5 V simply
can't cope with this much capacitance at high
frequencies. R2 pulls the TTL logic "1" level
up the + 5 V required by the CPU.
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DATA INPUT
IC5 provides a 6 -bit input port to the CPU,
of which only the bottom 2 bits are used by
the "basic" version of the lock. MSF carrier
logic, from the receiver head, is fed to bit 0,
while bit I is driven by a logic signal from R7
and the 12/24 Hour switch. Note that the
function of this switch is not in any way
defined by the circuit hardware; its state is
merely made available to the CPU. Likewise,
the MSF data is not decoded outside the
CPU, but is inspected periodically by the
program, under interrupt timing control; the
program must therefore make sense of the
information in this form.

DISPLAY
The PCIM200 Display is an LCD Dot Matrix
display module, which is particularly easy to
interface to a microprocessor system. The
module can store 32 characters, of which the
"left-hand" 16 are displayed in a single row,
using a 7 x 5 dot matrix to represent each
character. The character set is based on
ASCII codes, but excludes lower-case
alphabetic symbols. A cursor (underline) row
is also available in the display, together with
powerful character addressing and string
manipulation features, but these are not used
in this application.

The module connects directly to an 8 -bit
processor bus, together with 3 control
signals, MRD, MWR and CS. If CS and
MWR are brought low simultaneously, the
information on the bus is written to the
module; this can be either, an ASCII
character code or a control code for the

Thus the module behaves rather like
a RAM in WRITE mode, and is connected as
the sole output port in this system.

CPU CONTROL.
We now have a complete system with one
memory device (the program ROM), one
input port (IC5) and one output port (the
display module). Because each of these
devices has two gated "inhibit" inputs,
interfacing to the Z80 is trivial - as the circuit
shows, no external gating or address decoding
is needed. The only special interfacing
requirement is that the logic "1" levels to the
display should be + 5 V, for which the pull-
up components R8, R9 and RIO are included.

POWER-UP RESET.
Any microprocessor system must include a
means of resetting the CPU when power is
first applied, This means that the CPU reset
pin must be held low for a short time after the
power rail has risen, and, incidentally, after
the clock oscillator has started.

When power is applied, QI receives base
current via C3 and R4, which holds its
collector (the CPU reset pin) low. C3 then
charges, on a time constant C3 -R4, until Q1
is no longer held on by the falling base
current. At this point the reset pulse ends,
The purpose of DI is to partially discharge
C3 whenever the power rail dips, even by a
small amount, so that a reset pulse is
produced after any slight power interruption.

SOFTWARE OVERVIEW
The software of the MSF clock is stored in a
2716 EPROM. Fig 6 is a simplified flow
diagram and outlines the program's
operation.

APRIL 1982

Sr, p 8.4
S,1

6

12

40
YS

8 2 8 2 a 8 S

AAA.,-
VVV,"-

a 8 o 8 S

8

EV OU "t SU .

V\AN^O:

sr

A A A 2 2

e- ./ A 6.

V 2 2 2 2 "6 8 8 !

,0

a

0

18

a
..,

4

41.11111,

II

12 a

g.4

L

VV ./v-

O

14

0

2
0

8

2 iTIS

pZ

co .0

rs A

o

ri

L3

720
2

57



THE "REWBICHRON" MSF CLOCK

CONSTRUCTION
The low component count of the design
and the use of a double sided PCB make
construction of the logic/display board
quite straightforward. First insert all the

IC'

Figure 8: The overlay of the logic board,
the PCB foil patterns are available from
R&EW upon receipt of an SAE.

PARTS LIST (LOGIC DISPIAN
BOARD)
Resistors (all .5W 5%)
RI 10M
R2 390R
R3 lkO
R4 62k
R5 10k
R6 22R
R7,8,9,1I 3k9
RIO 8 x 3k9 SIL
Capacitors
CI 33p ceramic
C2 62p ceramic
C3 luO 16V tantalum
C4,6,9,I0 100n monolithic
C5 IOn monolithic
C7,8 10u 16V electrolytic
Semiconductors
DI 0A91
Q1 BC238
ICI 4060
1C2 74LS74
1C3 Z80A
1C4 2716
IC5 74LS365
IC6 PCIM200
Inductors
LI ,2 15mH choke
Miscellaneous
3.2768 MHz crystal
PCB
SPDT switch
Sabtronics Mains Adaptor type BS -01

pins linking the tracks on the top and
bottom sides of the PCB. Next mount the
rest of the logic board components ana
the IC sockets. Finally the display
modules can be soldered into place. The

811

0 0
IC 2

0
CO xL11 I

C6 R1

0
cod

3r.,
0 0

0 00

f 0)1C 5

0

ICs can now be placed in their respective
sockets paying attention to orientation
and ensuring that all of the pins are safely
in the socket.

'Cl

Cl

C2

+31

R2 I C 3

IC4

0 it?
Cber t.u..cv.

4

zw., 9, 005..6 R 4 21 ni"gel.
$ 1 2 3 5 Tr ri

1C7

THE RECEIVER HEAD
HEAD FOR RUGBY
The receiver head is based on the new
ULN3859 NUM subsystem. This device
is a derivative of the popular MC3357
pros iding a specific de -emphasis/
decoupling. point (Pin 9) and AFC
output (Pin I. The '3859 works from 5V0
quite happily. and consumes only 3-4 mA
in the process.

CONSTRUCTION
The R&I-.11 receiver design offers
repeatable results and is straightforward
to set up. The PCB layout shown should
be used in order to he certain of
acceptable results and little in the way of
constructional comment is required,
except to say that the overlay shown
should be carefully followed.

TESTING
The board can be tested quite easily and
although it will help if you have access to a
frequency counter and/or 60 kHz signal
source it can be set up without the aid of
any test gear.

The first thing to do is check your
approximate orientation with respect to
Rugby and get the antenna at a right
angle. The beam width is narrow in such a
high Q system and you will have to be
within about 20-40 degrees to get a useful
signal.

Next, set RVI to maximum and, if you
have a frequency counter, couple it to Pin
3 with about 100 pF and tune TI for

515 kHz. Alternatively monitor the audio
output with either a crystal earpiece or an
audio amplifier with a high input
impedance and listen for the characteristic
'chuffing' of the MSF 60 kHz signal.
MSF is unmodulated - although a nearby
TV set will give the impression of a
2.5 kHz signal when beating against MSF.

The discriminator is set up by
adjusting the detector coil on Pin 8 until
the voltage measured at Pin I 1 is 2V5.
This sets the discriminator in the middle
of the S curve but for best results it is best
to undo the core a shade further, causing
the noise bursts in the carrier to become
more rasping and definite.

When a pulsating burst is established,
align the antenna for best results then
adjust RV2 until the LED lights
continuously. By turning RV2 just back
from this position, you will reach a point
where the LED flashes regularly at I Hz.
If the LED does not give a solid on/off
ratio readjust RV2 and the detector coil.

When setting up the receiver in its final
location, it may be necessary to trim RV2
again for best results - the other RF
adjustments should not be touched.

LEAD TO CONCLUSION
The receiver head is connected to the main
system via a 3 -way cable of up to 10

metres in length and should be kept away
from any 'busy' 'electronics, including
TVs and the main REW BICHRON
system.
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Figure 9: Circuit diagram of the 60 kHz receiver head. Ra and Ca are incorporated within the antenna assembly.

CIRCUIT DESCRIPTION
The signal from the antenna rod is fed to the
rest of the circuit via the source follower Ql.
This stage is used to keep the RF bandwidth
as tight as possible, helping to reject some of
the extraneous noises (such as TV timebase
signals) that plague LF.

The low pass filter (C4, 5, 6 and L2. 3) on
the input of ICI is essential to keep out
images from MW stations.

A Colpitts-style crystal oscillator is used
with an external tuned circuit to provide the
standard IF of 455 kHz with HF injection at
60 kHz.

The noise muting section of ICI is used to
provide carrier on/off indication, offering
yet more noise immunity as noise received
during the carrier off period is ignored
completely. This approach also avoids the
problems of AGC, since during periods of
carrier, the limiting amplifier simply does its
job and as long as there is enough signal to
quiet the noise mute, AGC becomes
irrelevant.

The noise mute operates using a bandpass
active filter. (inverting input on Pin 12),
whose centre frequency is set by C13, 14 and
R5 together with internal resistors. The
amplified noise is detected by DI, then fed to
a Schmidt trigger (Pin 14).

The time constant of the mute action is set
by CIO and the threshold of the Schmidt
trigger by RV2.

The mute control, Pin 16, indicates the
state of the received signal via LEDI. The
scan control. Pin 15, provides an inverted
version of the required signal, which when
inverted and level shifted by Q2 provides the
data output to the logic and display board.

REW BICHRON PARTS LIST
Resistors toll I AV 5°o)
RI 100R
R2 820R
R3 330k
R4 10k
R5 270k
R6,7,8 15k
R9 4k7
RIO 33k
RI I 22R

Capacitors
CI
C2,14
03,8,13,15,19,
20,21,23,24,25
C4,6
C5,9,I0
C7,I2
CI 1,18
C16
C17
C22

Semiconductors
ICI
QI
Q2
DI
D2

Inductors
TI
LI,2
L3

Miscellaneous
Ferrite rod antenna assembly. PCB. LI H 8ti

100u electrolytic
1u0

100n monolithic
470p polystyrene
lnO monolithic
I u0 electrolytic
10u electrolytic
180p ceramic
3n3 ceramic
150p ceramic

3359/3859
2SK55
BC238
IN914
RED LED

Y RCS -11098
10mH
YRCS-12374

Oz

I

Figure 10: Component overlay of the
receiver head. R & EW

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

Circle No.

43
44
45
46
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PORTABLE MAINS DISTRIBUTION
NOW WITH EARTH LEAKAGE OLSON

4 Portable unit with
earth leakage

Type PEL 3

£59+ £2 pp
+ VAT

31/2" x 19" Rack Mounting

Type 13A/4SW/R
£23.65 + pp £1.25 + VAT

g
  Bench unit with

earth leakage

Type BEL5SW
£55 - pp E2 + VAT

Wall unit with earth leakage

Type WEL2 £48
+ pp £2 + VAT

4 7" x 19" rack mounting
with earth leakage

Type REL 7
£69 + pp £2 + VAT

4

111. 4

Internal Power for racks 8 types
from 3-10 sockets. All fitted with

illuminated switch
Type T13A/10
50mm x 890mm

£34.25
+ £2 pp & VAT

'

 4 feet LG. 30 amp total load Instant Trunking System for Wall or Bench Mounting

TR6 - 6 sockets switched £29.70 or TR9 - 9 sockets switched £35.20 4- PP £2.25 + VAT

10 sockets switched in sloping box
10.

41 -

Type 13A/10SW £36.30
+ PP £2.25 + VAT w

TYPE 13A/4SW/10M
10mA earth leakage UNIT

£68.00
+ £2 pp & VAT

Type Price PP

13A/4 not switched £17.00 £1.25
13A/6 not switched £20.60 £1.25
13A/4SW switched £20.35 £1.25
13A/6SW switched £23.65 £1.25

ALL PRICES PLUS VAT

These four types in sloping or flat
boxes

All units are in metal boxes com-
plete with 6ft cable and 13 amp
fused plug, ready for use. Only MK
sockets and plugs are used. Trade
counter open 9-5 Mon. -Fri.

OLSON Electronics Ltd.
FACTORY NO. 8, 5-7 LONG STREET
LONDON E2 8HJ Tel: 01-739 2343

200 for further details
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ASCII LCD DISPLAY
SYSTEM
The DM200 is a versatile 16 character
alphanumeric dot matrix display system.
In the next three pages we take a look at
the facilities offered by this unique
module.
A DREAM COME TRUE
Many items of instrumentation and electronic gadgetry would be
much enhanced by an ability to provide real alpha -numeric
prompts such as "SET OUTPUT VOLTAGE", or "INPUT
OVERLOADED", etc. Until recently such facilities have been
prohibitively costly. The only method of providing such a
sophisticated level of display has been when the instrument
already requires the cost and complexity of a visual display
circuit, such as expensive oscilloscopes and logic analysers.

However, the availability of a new dot matrix display module
changes all of this. It is now possible to incorporate full alpha-
numeric prompting into any piece of electronic equipment from
games to cars.

THE DM200
The DM200 is a compact LCD display module not much bigger
than a box of "Swan Vestas" (see Fig 3). The display consists of
an array of sixteen, 5 x 7 character cells arranged in a single line
(see Fig 2). In addition, an 8th row is available so as to provide
cursor facilities when this option is selected. The display module
operates from a standard 5 volt supply and consumes just 8 mA.
The interface to the module, Fig 5, consists of eight bi-directional
data lines, and the three controls lines: Chip Select, which when
low selects the module for either a read or write operation; MRD,
which when low with Chip Select places the module in a read
mode, and MWR, which together with chip select allows data to
be written into the display. The simplicity of the interface is a
result of the incorporation of 3 Hughes LSI LCD display
controllers within the module.

Figure 1 is a block diagram of the internal logic of the DM200.
A small preset capacitor, adjustable from the front of the
module, allows variation of the display viewing angle and
contrast. Internal circuitry in the DM200 maintains constant
display contrast despite variations in external temperatures, thus
avoiding the well-known problems of LCD display systems
subjected to a wide range of temperatures.

VDD
I. 5V/

r-

THE TIME TS NfGH

ti
11111111110

64 ASCII characters are displayed by the DM200
allowing complete lines of text, including punct cation, to be
reproduced. Internally, the DM200 has a 32 character memory;
thus, messages longer than the 16 display characters can be
catered for. The display is completely self -refreshing and thus
similar in concept to using a standard computer visual display
unit. Data is written into the display simply by bringing Chip
Select and MWR low together. The diagram of Fig 4 shows the
required timing for this event. The hexadecimal codes 20 to 5F
cause the corresponding ASCII character to be stored into the
display memory.

In addition, the characteristics of the display are fully
programmable. The various codes acting upon it are detailed in
Table I. Various control codes allow the setting of such
parameters as whether or not the display is blinking, the type of
cursor, and the direction the cursor is incremented or
decremented upon a character being written to the display. As
well as being able to write to the display it is possible to read the
current display status and current selected display parameters.
The provision of shift and rotate instructions allow the full 32
character memory to be displayed without having to constantly
update the contents of the display. In particular, the rotate
instructions make it easy to provide the "Times Square" mode of
operation.

When a new character is loaded into the display a "busy time"
of 3.26 mS must be allowed to elapse before another character is
written to the display. This wait period may be aborted by the
reset instruction.

ROW
DRIVE

PCIM 200

DOT MATRIX LCD

2 COLUMN
DRIVE VDD

TEMPERATURE
COMPENSATION
A BRIGHTNESS

ADJUSTMENT

VDIS

VDD

VSS

L -

-5V

VOLTAGE
CONVERTER

DISPLAY
CONTROL ER

DATA

34

COLUMN
DRIVERS

INTERCHIP
SIGNALS

VOD

DATA

31

COLUMN
DRIVERS

J

CO MRD MWR CS
BUS

CHARACTER FONT
2.5

b

7-11-1

DIMENSIONS IN MM

Figure 1: Block diagram of internal logic of DM200 display module. Figure 2: Single character position of LCD display.
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ASCII LCD DISPLAY SYSTEM

67

60

PCI DOT 11 ATRI ::.:: 0 co

66

71 9.5

YAM M SOIOAPONE PCIM 200 KV 

AI
... ........

0 c.cr 4N

02,1)CrU) Ul>0<-)D
03

Figure 3: Dimensions and display connectors.

CONTROL CHARACTERS FOR THE DM200
Hex
00
01

ASCII
NUL
SOH

1E RS
1F VS

Effect

Codes 0 to 1F change the Cursor location to an
absolute address in the display memory. E.g. 00
positions cursor to position 1 in display memory.

20 SP ASCII codes 20 through 5F cause the character
21 corresponding to that code to be stored into the

display memory the complete character set is
41 A reproduced below:

!"#$%Et'll+ ,-./0123456789:;<=>?@
5E ABCDEFGHIJKLMNOPQRSTUVVVXYZI \ IA -
5F

60
61
62
63
64
65

66
67
68
69
6A
6B
6C
6D
6E
6F
70
71

a

b
c
d
e

9
h

m
n

0
p

Inhibits the cursor from blinking
Causes the cursor to blink at 1 Hz.
Inhibits the display from blinking.
Causes the entire display to blink at 1 Hz.
Inhibits the auto inc/dec feature.
Auto inc/dec. Causes the cursor to move by 1 for
every character read or written to the display.
Used with auto dec. The cursor decreases by 1.
Used with auto inc. The cursor increases by 1.
Un blank display.
Blanks display, but does not destroy contents.
Invisible cursor.
Visible cursor. Cursor shows up.
Cursor character is a filled block
Cursor character is an underline on row 8
Halt rapid load.
Initiate rapid load see text.
Power up.
Power down, display blanks and power consumption
is reduced to 4mA. Memory is maintained.

81 Get display control flags. The current settings of the
display control flags are gated onto bus 0-7 as
follows.

7 6 5 4 3 2 1 0

82
84

88
89
8A
88
8C
8D
8E
8F

Busy Cursor

The current cursor location is gated onto Bus 0-7
The character at the current cursor location is gated
onto bus 0-7
Decrement cursor by 1
Increment cursor position by 1
Clear the display
Reset busy, abort last character load
Rotate display left, wrap -around occurs.
Shift display left, characters fall off display.
Rotate display right.
Shift display right.

Visible Blank Up/ Auto Blink Blink
Cursor Display down Inc/Dec Display Cursor

DM200 TIMING

DATA BUS 0-7

a.(MRD + MWR)

Nataft
250nS

Z-8 TIMING DAV TIED TO ROY

DAV

450n5

PORT 2 P20 - P27

eal 1;411
75nS

1'1

5Ons 100ns

Figure 4: Module timing waveform.

fps

There are two main methods for filling the display with
information:
a) Select the display for auto increment or decrement of the

cursor. Each character written to the display will now
cause the cursor to move onto the next memory location
(NB., wrap -around occurs at the end of display. In this
mode the display memory may be thought of as a circular
buffer).

b) Advantage may be taken of the rapid load instruction
which, once issued, causes the display to blank and the
oscillator to stop. 32 characters must now be sequentially
presented to the display, and the rapid load mode
terminated by the appropriate instruction. This method is
faster than the cursor method but is only suitable when the
messages to be displayed fit into a constant 32 character
format.
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FEATURE

Jutput-813h I

1

output -70 1

Ioutput -6E 1

Ioutput -6D I

Ioutput -6A I

Ioutput -68 I

Ioutput -67 I

output -65

Ioutput -62

output -61 I

Ioutput -00

output -8A I

Reset busy flag

Reset power -down
mode flag

Reset rapid -load flag

Reset underline

Reset visible -cursor flag

Reset blank -display flag

Set up/down flag to up

Set (enable) automatic-
increment/decrement flag

Reset blinking -display flag

Set blinking -cursor flag

Set cursor to leftmost
position

Clear display

An initialising sequence, performed after
system power -up, will initialise everything,
blank the cursor, and set it at the leftmost
position. The display system will then be
ready for character loading from left to right.

P20

P27

P31

P36

+5V

PORT 2

RDY

10k
DAV

I

DM200
DISPLAY

0

BUS
7

MRD

CS

10pF

II

YA58B

J-
10pF 38k

III

V2 4528

200nS 400nS

MWR

+5V

Figure 5: Z-8 to DM200 interface

A useful power down mode is provided which blanks the
display but preserves the contents of the display memory and
halves the power consumption.

When using the DM200, it should be remembered that the
display does not power up in any particular state. It is necessary to
go through the following procedure on power up:
1. Issue a RESET BUSY instruction.
2. Set all display parameters.
3. Issue a CLEAR instruction.

INTERFACING TO THE DM200
The MSF Clock project elsewhere in this issue shows quite clearly
how simple a Z-80 to DM200 interface can be, and, as can be
seen, the minimum of external hardware is required. Fig 5 shows
an interface from the R&EW Z-8 BASIC computer. The Z-8 port
2 lines are used for the data, and two of the lines of port 3 are set
up to provide automatic strobing every time data is written into
port 2. A CD4528 dual monostable is used between the strobe line
from the Z-8 and the chip select line of the DM200 to ensure that
the timing constraints are properly catered for. The program of
Fig 6 shows just how easy it is to control the DM200, and having
first of all set up the display parameters allows any character
typed at the terminal to be displayed on the DM200.

We hope to use the DM200 as the basis of a number of R&EW
projects. In the meantime, if you wish to experiment further the
DM200 is available from AMBIT INTERNATIONAL,
200 North Service Road, Brentwood.

Your Reactions

R & EW

Circle No.
Immediately Applicable 80

Circle No.
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P4000 EPROM PRODUCTION

I
\

- _ -
EP4000 EPROM EMULATOR PROGRAMMER PROGRAMMER -
COPY/PROGRAMME/EMULATE 2704/2708/2716131/2508/ PROGRAMME UP TO 8 EPROMS

2758/2516/2716/2532/2732 EPROMS SIMULTANEOUSLY UV141 BENCH TOP
4k k 8 STATIC RAM

COVERS SAME EPROMS AS EP4000 UV140 EPROM ERASERSVIDEO 0/P AND 8 DIGIT LED DISPLAY 'POWERED DOWN SOCKETS
EMULATES SIMPLY AT THE PUSH OF A KEY

INDEPENDENT BLANK CHECK/ 'TWO UNITS WITH 14 EPROM
'POWERFUL EDITING FACILITIES VERIFY/PROGRAM MODES CAPACITY

'COMPREHENSIVE IN/OUT (RS232, TTL, 20MA LOOP, SIMPLE TO USE WITH MODE PASS/ SAFETY INTERLOCKED
PARALLEL DMAI. AS STANDARD FAIL LEDS 'ELECTRONIC TIMER lUV1411

'2764 ADAPTOR NOW AVAILABLE EX -STOCK AT E545  VAT UV141 EXSTOCK AT f78  VAT
EP4000 EX STOCK AT £545  VAT  £12 DELIVERY. E12 DELIVERY UV140 EX STOCK AT f61.50  VA1

GP INDUSTRIAL ELECTRONICS LTD
HUXLEY CLOSE' UNIT E,
NEWNHAM INDUSTRIAL ESTATE
PLYMOUTH, DEVON
PL7 4JN 0803 863360 GPI

175 for further details

FREQUENCY

WAVEFORMS

DC OFFSET

MAIN OUTPUT

VCF (EXT. SWEEP)

Send for full technica
Oscillators and other

NO SPECIAL OFFERS !

NO PRICE REDUCTIONS !

STILL BEST VALUE !

FUNCTION GENERATOR £145
TYPE TG301

0.02Hz to 2.1 MHz in 7 decade ranges

Sine, Square, Triangle, Pulse and Ramp

Variable up to ±10V from 500

60mV to 20V peak to peak from 5011 source

1000:1 frequency ratio by application of 10V p -p

I specification together with details of our Voltmeters,
test instruments. The price is ex works excluding V.A.T.

LEVELL ELECTRONICS LTD. MOXON STREET, BARNET, HERTS., EN5 5SD. TEL: 01-4495028. I
197 for further details
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LEVELL
FUNCTION GENERATOR
REVIEW
The Levell Electronics TG301 is
a versatile function generator
spanning 0.02 Hz to 2 MHz, but
with a couple of hidden 'extras'...

Sad to say, there are few manufacturers of
low cost 'general purpose' electronic test
equipment - Thandar.
Thurlby and 1.evell nearly amount to the
entire industry. We are always delighted
to hear of others, so if your company has
been omitted, get in touch with your
brochures etc., and maybe we can spread
the word.

The Leven TG301 is a 'concise' piece
of test equipment, reminiscent of the
Thandar TG IO2 in many ways, with an
extra decade at the LF end down to
0.02 Hz. The variable duty cycle feature
of the TG301 is a useful facility for
deriving ramp and pulse waveforms with a
duty cycle of up to 15:1. The lack of
calibration in this mode means that the
output will probably have to be 'set up'
using an oscilloscope - but nevertheless,
as you can see from the photo's, the
results are very good.

AANGIOFf1 1051111 (UNCTION ATT

OM POWER IM 100K 10K 1K 1011 10 ,- -104

DUTY DC OMIT

CAL

LEVELL

AMPLITUDE VC, In OUTPUT

4Cd4.

10V PF

FUNCTION GENERATOR TYPE TG set

The ranges are set in the usual manner,
with a calibrated knob and a range
multiplier for the decades - the
remaining controls are quite
straightforward and self-explanatory.

The Circuit
The block diagram of the unit is shown in
Fig I. The basic waveform is derived from
two constant current sources of opposite
polarity that are alternately switched to

charge and discharge a timing capacitor.
This results in a triangular wave being
generated at the current source diode
switch, which is operated from a level
detector that alternately connects and
disconnects the current sources. A
precision triangle -to -sine converter (Fig 2)
then produces a very respectable
sinewave, as you can see from the photos
of the oscilloscope

VCF

IN PUT

RAMP/PULSE
INVERT

SUMMING
AMPLIFIER
IC101.0201

RI

MULTIPLIER

RS1

RS2

INVERTER

IC202,0202.

POSITIVE
CURRENT
SOURCE
IC203,0203

RANGE

DUTY

0
NEGATIVE
CURRENT
SOURCE
IC2040204

POWER
SUPPLY

-1 V V

.20V+15V

4

AC

SINE

SHAPER

SINE

AMPLIF-
IER IC401

FUNCTION

CURRENT
SOURCE
DIODE

SWITCH

RT

BUFFER

IC301A B
0301

cT

IThrrEL DE.
TECTOR
1C301C

""'" D. E 0302, -6'-
0303

SQUARE
WAVE
DIODE

SWITCH

TTL
GATE
IC302

--OPP°
1:13F

OUTPUT
MPLIFIER

501

-05'.

TTL
PULSE

OUTPUT

OUT
PUT

Figure 1: Block diagram of the TG301 circuit.
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REVIEW

Triangle wave with reduced duty cycle to
produce ramp.

function generator
more.

The duty cycle control operates by
varying the amplitude of one of the
current sources - and it is at this point

Level) sere reluctant to let us use the
full circuit, since it is an interesting
approach that uses neither Exar not
Intersil ICs to take a short cut, but like the
Thurlby D11N1 reviewed a couple of
months hack. which performed the A D
from first principles, the TG301 generates
andshapessaN es using nothing but 'hare'
transistors, op -amps and diodes. Bra% e
stuff indeed.

The sinoave is excellent up to
200 kHz - and even beyond that, the
remnants of its switching heritage are not
as obtrusive as with other types of

costing a good deal

Internal construction of the TG301.

Similarly a sinewave with reduced duty cycle

that the insert function operates to reverse
the sense of the output waveform. An
externally applied sweep voltage of 10V
p -p will sweep the output over a 1000:1
ranee (100:1 on the 0.02 Hz range).

The output amplifier is a
complementary AB system that bears
more than a passing resemblance to a Hi-
Fi amplifier stage. Since the stage is

designed to provide up to a watt or so, few
op amp approaches would be viable -
and certainly not many that would cope
with I W at 2 MHz.

Presentation
The TG301 is 'functional' rather than
stylish, and the internal construction
(photo) could be similarly described. It is
a shame that a little more imagination

The trailing edge of a square wave in 'close u p'

Figure 2: The TG301 triangle -to -sine
converter circuit.

could not have gone into the design of the
panel - but perhaps we are getting
spoiled by the delightful aesthetics of
Tektronik, HP and others who obviously
have a team of industrial designers doing
little else.

The handbook contains lots of useful
information, but the layout and circuit
diagram drawings would benefit
enormously from a slightly more
professional approach that would do
justice to the undoubted competence of
the product and its performance.

In common with ot!ier function
generators in this class, the output
attenuator control could be better. A
switched -20 dB aids resolution at low
levels, but a decently calibrated
volts/millivolts attenuator would be a
helpful feature. There are several sources
of precision 'click stop' pots these days,
and their implementation is quite simple.

The unit is supplied with two test leads
- BNC/crock clip, I metre in length.

Conclusions
On the face of it, a function generator
may seem to be a fairly standard thing.
The TG301 has one or two 'hidden'
features that have put it a jump ahead of
its competitors.  R & EW

Your Reactions Circle No.
Immediately Applicable 92

Useful & Informative 93

Not Applicable 94

Comments 95
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SABTRONICS KITS
Available in kit form or assembled form
BENCH DMM: ASSM. KIT
2015A

Function
DC Volts
AC Volts
DC Amps
AC Amps
Ohms

Measurement

100uV-1000V
100uV-1000V
0.1uA-10A
0.1uA -10A

£83.00 £73.00

Basic Accuracy

±0.1%+ 1 digit
±0.5%+ 1 digit
±0.3% + 3 digits
±0.5% + 1 digit

0.1Q -20MS-2 ±0.1% + 1 digit
HANDHELD DMM
2035A
2037A

ASSM. KIT
£62.00 £49.00
£67.00 £58.00

Specification: Same as above except for maximum
current measurement of 2A

2037A includes temperature measurement.

FREQUENCY METERS 600MHz: ASSM. KIT
8610A (8 digit) £82.00 £68.00
8610B (9 digit) £99.00 £84.00

TOUCH AND HOLD PROBE for multimeters
Enables you to HOLD a reading.
TMP20 £13.00
Please note TMP for Sabtronics DMMs only.

More instruments and accessories available from
Sabtronics.

Please include £1.00 + VAT post and packing.

TEST
INSTRUMENTS

SIGNAL GENERATOR SUPERB VALUE
Freq. Range:
100k Hz-100MHz
Freq. Accuracy: ±0.5%
LSG 16 £55.00

I o 0,. V I
THANDAR
Also available
Send off for details.

Add 15% VAT on all Prices
All prices correct at 1-12-81 E&OE

Cash or Credit Card

Open Mon -Fri 9.00 a.m. - 5.30 p.m.
Catalogue FREE

DAROM SUPPLIES
4 Sandy Lane, Stockton Heath,
Warrington, Cheshire WA4 2AY

Telephone: (0925) 64764

MICROCOMPUTER COMPONENTS
LOWEST PRICES - FASTEST DELIVERY

Mae Ilreles

401, 015

Moe
741511 0.12

Ilevles

7415258 0.39MEMORIES RE6UUTORS
2114L-200ns  003

-0 99
7805 030
7812 0.39

4013 029
4014 0.51

741512 0.12
741513 022

7415259 979
7415261 1.95

21141-300nsGTE 1.55 7815 039 4015 0511 741514 QM 74 LS266 023
:FOR ACORN MOW
2708450% 1+225

25+111

78105 0.29
78112 0.21
78115 029

4016 0.25
4017 0.45
4018 0.59

741515 0.12
141520 0.12
741521 0.12

7415273 075
7415279 0.39
741S283 0.44

2716450% 1+2.41 7905 055 4019 029 741522 0.12 7415290 0.54
tmz01e +51.1 25+225 7912 0.55 4020 0511 741.526 015 7415293 0.45
2716 3501s 5.05 7915 055 4021 0.00 741527 012 741S365 034
2532 450% 1+4.50 4022 012 741.526 015 7415366 136

25+4.25 79L05 050 4023 0.17 741531 0.12 7415367 0.34
2732 45006 1+310 79112 0.59 4024 035 741532 0.12 7415368 049

25+3.10 79L15 0.50 4025 0 16 741533 0.10 7415373 074
2732 35005 7.50 043096 0.09 4026 0.00 741,537 0.15 7415374 0.74
4116 200% 1+0.74 11.13176 320 4027 030 741530 0.15 7415375 0.17

25+0.70 1143236 495 4028 0.55 741540 0.12 7415377 089
100+0.67 1143386 4 75 4031 1.65 74642 0.34 7415378 0.89

4116 150ns 1+053 4033 110 74647 0.39 7415379 014
25+0.09 2110 FAMILY 4034 1 55 741540 0.00 7415386 029

4118 200As 1+3.90 0,1 349 4035 0 72 '41549 0.59 7415390 0.54
25+3.45 1804 LP, 3.99 4040 0 54 741551 0.14 7415393 0.59

4118 150ns 100 Z80 CIO 2.99 4041 019 741554 015
5516 200% 1250 ZBOA CT( 2.99 4042 0.54 741555 015 OIL SOCKETS
6116 200ns 7 95 ZI30 DART 10 00 4043 0.59 741573 010 UM PROFILE TIN
6116LP 200ns 10.00 2804 OAR' 1200 4044 0154 741574 0.15 K p.,. 0.07

1015 ZOO DMA 9.95 4045 1.65 '41.575 024 , 0.09
Z8CA DMA 1115 4046 OEM 741576 020 009

CRT CONTROLLERS 280 PIO 3.49 4047 0.6$ 74 IS78 019 0 13
LF6b4 950 280A PIO 3.75 4048 054 '41583 0.44 0 14
E F9364; 594 Z80 510-0 10.99 4049 0 26 '41585 015 017
EF93F.1.c 62 90 280A SIC -0 11.90 4050 026 '41586 0.15 019
FF3,c; 82 90 2130 SICY 1 10.99 4051 0 59 '41590 030 025Z804 5101 11.00 4052 086 '41591 075 029

200 Z80 5112 1090 4053 059 '4592 0.34
ZEICA 510 2 11.90 4054 120 741093 0.34 Ea

MEEERS MN 3886 1100 4055 120 741595 043 LOW PROPILE
5,, 0 90 MR 3886 4 14.47 4060 0.71 7415109 021 0010
8, 090 4063 0.06 7415112 021 5 0.22
531. 0.90 6000 EMILY 4066 0.34 7415113 023 14 pr 02981,:.-0.90 6800 216 4068 0.17 741504 019 16 pal 031
81261 099 6802 3.59 4069 0.17 741512: 0.39 18 On 0.33
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TV SATELLITE
BROADCASTING

European Background

INTELSAT I INTELSAT II INTELSAT III INTELSAT IV

Figure 1:The growth in size and capacity of the synchronous satellites used in the Intelsat system during the first decade of commercial
operation.
Intelsat I had a diameter of 28.4 in. drum height 23-25 in weighed 150 lb at lift-off and 85 lb in orbit. No provision was made for multiple -access
working.
Intelsat Il had a diameter of 56 inches. drum height 26.5 in.. weighed 357 lb at lift-off and 192 lb in orbit. Transponders permitted multiple -
access working.
Intelsat III had a diameter of 56 in.. overall height 78 in.. weighed 632 lb at lift-off and 322 lb in orbit. The 10 720solar cells provided about 130
watts of electrical power.
Intelsat /I had a diameter of 93.5 in.. solar drum height of 9 ft 3 in.. overall height 17 ft 6 in.. weighed 2452 lb at lift-off and 1075 lb in orbit.
Altogether some 50 000 solar cells provide sufficient power to permit an erp of about 1.9 kW for the 17 ° beam and 38 kW for the 4-5° beam (rf
power about 80W).

In the second of this series on Direct Broadcast Satellites, we look into what the future
holds for the 12 GHz plan and set the scene for the technical onslaught....

WHERE TO LOOK
The World Administrative Radio Conference (WARC) is
convened from time to time to decide upon an orderly and
international approach to radio frequency allocations to users
and countries throughout the world. We have WARC to thank
for the relative order that exists in broadcasting today, although
many countries continue to gripe about the size and nature of
their allocations. So it was in 1977, when the question of Satellite
TV Broadcasting arose.

Region 1 (Europe and Africa) were allocated the
11.7-12.5 GHz band, and just about everyone else got
11.7-12.5 GHz (Regions 2 and 3). And within this band, each
country was allocated five of the 40 channels available, each
spaced at 19.18 MHz (each of 27 MHz bandwidth, causing
adjacent channel overlap - see later) using FM TV techniques,
since they are more efficient than the present AM system used on
terrestial networks - although bandwidth is somewhat greater. At
12 GHz, the bandwidth is not so much of a problem as in the
confines of 500-850 MHz where country -wide networks must use
a series of repeater stations within this band, and overlap between
adjacent transmitters is a serious problem.

The UK was allocated channels 4, 8, 12, 16 and 20 - with other
European countries having a similar distribution (n, n + 4, n + 8

etc). The actual orbital position was also 'fixed' at WARC - and
the UK shares 31 degrees West (over the Atlantic, not far from the
Eastern tip of Brazil) with Eire, Spain, Portugal and Iceland. At
the time, it was not considered viable that the receiver antenna
could be 'swung' (only in an arc, since all satellites are in
equatorial orbit). However, it seems probable that the UK viewers
with a slightly larger dish and a means of shifting it along the arc
will also be able to enjoy the overspill from our European
neighbours.

WHO NEEDS IT
DBS is going to be most attractive to those countries with
populations spread widely cross a large area - and the educational
experiment in India is perhaps the classic example that many
people would already have heard about. Russia has also been
making extensive use of DBS, although the `Molniya' satellites
forming their 'Orbita' system are in highly eliptical non -
synchronous orbits to overcome the problems of reaching
northern latitudes without the complications of fast tracking
ground station antennas. The Russians have also been using TV
satellite relays for some time now, with Statsionar 2 in the 4 GHz
band -as well as some transmissions at the top end of Band V itself
-which some of you may have noticed in the launch publicity
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surrounding London's 'Video Palace' enterprise - a case of
jumping on the bandwaggon even before the axles are fitted!

Canada already enjoys most of the US DBS coverage, as well
as the Canadian's own Anik series of satellites launched as long
ago as February 1973. The Scandanavian countries (Norway,
Sweden, Finland and Denmark) were intended to have coverage
extending across their entire area. These relatively high lattitude
countries are less ideal DBS candidates, since the angle of
elevation for the antenna is going to be very low - leading to
problems from relatively low level obstructions.

However, since the 1977 conference, opinions from the
Scandanavian and Nordic countries (including Finland and
Iceland) have diverged, and now most of the countries want to do
their own thing once again.

MEANWHILE, BACK AT THE OTS....
The Orbital Test Satellite was launched by the European Space
Agency in 1978 to verify some of the hypotheses surrounding
proposals for future DBS plans. 3000 voice channels and 2 TV
links have proven the viability of the general concept, and
although the general experiment was scheduled to end by 1982,
the life of the OTS is not over yet.

In a move which some ESA members considered was rather
slick, British Telecom managed to rent one of the OTS TV
channels - ostensibly for a direct link to Malta. Not so! After a
period of being on the wrong end of European chicanery, the UK
has bowled a superb googly, since the OTS channel has been sub-
let to Satellite Television Ltd., who are a UK based company
backed by substantial financial interests who have obviously seen
the prospects for gettng into DBS as early as possible. Eutelsat
gave their permission last September for the project to proceed.

STV can use the OTS footprint which extends from Helsinki
to Tunisia - albeit at too low a power for the proposed DBS 1
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Figure 4: Attenuation of an shf radio wave, additional to the
free -space attenuation due to the presence of water vapour
and oxygen in the atmosphere. These curves relate to
sea -level: and, at a height of 15-20 km attenuation is reduced
to about one per cent of these figures.

100

metre dish antennas, with cable vision networks as their prime
targets. However, the example of enterprising US interceptors
probably means that a good number of viewers will be keen to
start their affair with DBS as soon as possible. STV are also
negotiating for space on one of the subsequent European
Communications Satellites (5 going up between 1982 and 1992).

STV programming will include news, sport, weather,
entertainment, films, and 'cultural' programmes, operating under
the IBA code of practice with regard to both content of
programmes and advertising. The whole show starts about now,

with 1.5 hours a night, increasing to 6
weekends. £10 million has thus far been
Barclays and Guiness Mahon, and STV
in attracting as much additional finance

hours, with 10 hours at
raised from the likes of
anticipate few problems
as it requires.

MADE IN ENGLAND
The major contract (£150 m) for the production of the L -SAT for
genuine DBS purposes, has been awarded to British Aerospace.
L -SAT (Large-SATellite) has been commisioned by the ESA from
its seven member countries (plus Canada), and will weigh around
2,300 kg, with a 3.5 kW solar cell array. Broadcasting should
commence in 1986, although the pressure is on as France and
Germany are proposing an 'experimental' DBS in 1984 as a result
of a joint development programme they have undertaken.

CO-CHANNEL USERS
Despite the airy assumption that there are enough MHz around at
12 GHz to cater for anyone who wants a channel - there is not
enough spectrum for the greedy broadcasters to use on an
exclusive basis. Channel sharing is the thing, and the elegant
solution is to send one transmission with vertical polarization,
and one with horizontal. Terrestial transmissions suffer from a
good deal of scrambling of polarization as a result of buildings,
terrain etc., but signals from space obviously suffer no such
obstruction, and discrimination from polarization is thus a viable
solution.

The WARC conference established a criteria by which inter-
ference could be assessed by a factor known as the equivalent
protection margin, which is simply the ratio of the wanted to
unwanted signal - 31 dB for co -channel, and 15 dB for adjacent
channel interference. Bearing in mind the fact that the
transmissions are FM, these figures ensure a high standard of
picture quality. The use of AM would have meant an additional
15-20 dB of 'protection' would have to be built into bandwidths
and allocations to maintain the same picture quality - so FM
actually conserves the spectrum, contradicting the apparent fact.

The band is also used by telephone microwave links, using
relatively narrow channels, leading to the possibility of TV DBS
having a concentration of high energy within these channels. So
the DBS uses an energy dispersal technique with a low frequency
triangular modulating waveform prior to vision modulation that
results in 600 kHz deviation under 'no signal' conditions, thereby
protecting the input of a 4 kHz telephone channel.

THE BASIC CONCEPTS OF 12 GHz TRANSMISSIONS
The US 4 GHz band suffers around 196 dB of attenuation in free
space from the satellite to the ground station. This is bad enough -
but at 12 GHz the attenuation is typically 206 dB. Add to this the
effects of rain at around I dB per km, or cloud at 0.1 to
0.4 dB/km and the worst case could be as much as 212 dB. (Fig 2)
Most calculations are based on attenuation of 206.5 dB for
Europe, although higher latitudes will suffer correspondingly
higher losses resulting from atmospheric attenuation effects -
perhaps around 210 dB average. Depolarization resulting from
atmospheric scatter is not considered likely to present the UK with
much trouble.

Orbital errors cannot be overlooked either. An error of 70 feet
in 22,300 miles would result in a drift of 0.1 degrees per year.
Slightly eliptical orbits can be of the correct period, but can lead
to a doppler frequency shift of 110 Hz, corresponding to a radius
fluctuation of + / -23 miles. In order to maintain the precise
position, small gas jets are fitted to the satellite for fine positional
tuning. This consideration was once the main factor affecting the
working life of a satellite, but the advent of the space shuttle
means that these enormously expensive satellites can now be
maintained and serviced in flight.
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Figure 3: Even large dish antennas intercept
terrestrial noise, but the noise level drops
as the dish is tilted back from the horizon
to the open sky.

A Dish Antenna being elevated in the U.S.A.

INTFI.SAT INTELSAT INTELSAT INTELSAT UNTIL SAT INTI I SA I
I II III IV IVA

First launching 1965 1967 1968 1971 1975 1979 (Esid)
DC power (watts) 33 75 125 450 600 12(8)
Total rf power (watts) 10 18 20 72 104 1985
Transponders 2 I 2 12 20 27
Total usable bandwidth (MHz) 50 130 450 432 720 2241
Total two-way telephone
channels (approx.)* 240 240 1200 4(8)0 6000 12 000
Alternative TV facility (channels)* I 1 4 12 20 40 50
Antenna beam(si 1 I - a 360- 12 x 360 I Global I Global I Global I Global

centred centred beam beam beam beam
+ 7' equator 20' a 20' 17° x 17° 18` x 18° 18° a 18°

2 spot 2 hcmi- 2 hcmi-
beams beams beams

4.5' X 4.5° 12° x 4° 14' X 5'
2 zonal
beams
9' x 3°

2 steer -able
spot beams

for
II 14GH7
East spot

3.2° x Hi'
West spot
1.6° x 1-6'

 Note th.t the tooNti k 016.tellstr sarie,A.I.Atrdinp to the...) toted Stienthcant lators Are the number Adstreniethol the,arrters the typr 01 ennduliton
thr method of occe. And the dtstrthutoon nt traflx 014 the 81.111. antenn heam and the chraLtertmk.nd requirement. of the twill .tatton.

In rntd1471 the number nt countrle. surtmryttnit In INTEL SAT

TABLE 1: Technical details of the INTELSAT Satellites.

The threshold effect of FM demands that the RF power
should exceed the noise power by 10 dB (in the RF bandwidth) to
produce a 'minimum acceptable signal'. At 12 GHz, the noise
power is -122.7 dBW in a receiver with 7 dB noise figure, which
means that the incoming signal must be at least 112.7 dBW,
preferably 110.7 dBW to allow a 2 dB margin. DBS designers
have also 'thrown in ' a further 9 dB to allow for path losses and
miscellaneous attenuation across the service area of the beam,
resulting in -101.7 dBW.

The video S/N for a 7 MHz peak deviation signal with 5 MHz
bandwidth is 37 dB - which is the target set by the WARC and
EBU standard - around a 90c7o perfect picture.

PRACTICAL ANTENNAS AND FRONT ENDS
Dishe, of approx I rn diameter have been deemed as the practical
maximum for the DBS network. The gain will be around 38 dB
-and the beamwidth around 2 degrees. (Beamwidth = 75 x
wavelength i D).

Now v.e start to worry about noise factors - and the preferred
criteria in space communications is noise temperature, which
equates to the popular noise figure (NF) designation according to:

290 degrees K = 3.0 dB
170 degrees K = 2.0 dB
75 degrees K = 1.0 dB

Figure 3 shows the effect of antenna elevation of terrestial
noise pickup, so to apply this to a practical situation with 20
degrees of terrettial noise, and 3 K degrees of preamplifier noise,
the noise power,
= KTB (K is Boltzman's Constant, B is the Bandwidth)
= 1.38 x 10-23 x 3000° x 30 x 106 =
12.42 x 10-13
convert to dBW (101 log Noise Power) = -119 dBW.

Next month.... ground station principles and design.
R & EW

Your Reactions
Circle No. Circle No.

Immediately Applicable 35 Not Applicable 37
Useful & Informative 36 Comments 38

1-
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Available at your
newsagent or

direct for
60p p&p
inc
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IRA
CONCISE PARTS CATALOGUE

AMBIT INTERNATIONAL

INVEST 60p AND MAKE
£2.40 net profit

Buy Ambit's new concise component catalogue and get £1
vouchers. Use them for a E 1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.
Here are some examples from the current issue:
I.C. SOCKETS
A range of high quality, low cost,
low profile DI L sockets ideally suited
for both the OEM and hobbyist. All
types feature double sided phosphor
bronze contacts, tin-plated for low
contact resistance.

8 x 0.3" 12p 22 x 0.3" 20p
14 x 0.3" 13p 22 x 0.4" 20p
18 x 0.3" 13p 24 x 0.6" 22p
18 x 0.3" 18p 28 x 0.6" 25p
20 x 0.3" 19p 40 x 0.6" 35p
20 x 0.4" 19p 42 x 0.6" 38p

DISCRETES BC556 12p
8C237 8p BC550 12p 2SK168 35p
BC238 8p BC560 12p J310 69p
ZTX238 9p BC639 22p J176 65p
BC239 8p BC640 23p 40823 65p
BC307 8p 2SC1775A 22p 3SK45 49p
BC308 8p 2SA872A 18p 3SK51 54p
8C309 8p 2SD666A 30p 3SK60 58p
BC413 10p 258646A 30p 3SK 88 99p
BC414 11p 2SD668A 30p MEM680 75p
BC415 10p 2SB648A 40p BF960 99p
BC416 11p BF256 38p BF961 70p
BC546 12p 2SK 55 28p BF963 99p

XTALS
VOLTAGE REGULATORS 1MHz 3.00
78XX1A TO -220 pos 0.58 3.2768MHz 2.00
79XXI A TO -220 neg 0.60 4MHz 1.70
78G 1A TO.220 adj pos 1.10 4.194MHz 1.70
78G 1A TO.3 adj pos 3.95 4.43MHz 1.25
78H5A TO -3 5v pos 4.25 5MHz 2.00
781.45A TO -3 I2v pos 5.45 6.5536MHz 2.00
78HG5A TO.3 adj pos 7.45 7MHz 200
79HG5A TO -3 adj neg 7.45 8MHz 2.00
LM317.SA adj pos 1.30 9MHz 2.00
LM337.5A adj neg 1.75 10MHz 2.00
785401.5A adj pos sw reg 1.20 11MHz 2.00

CMOS 4077 0 18 4705 4 24 7447N 0 62
4000
400 1

011
0.11

4078
4081

0 18
0.12

4706
4720

4 50
400

7448N
7450

0 56
0 14

4002 0.12 4082 0.18 4723 095 7451N 0 14
4093 030 4724 095 7453N 0 14

4008 0.50 4099 0.80 4725 2 24 7454N 0 14
400846 0.80 4175 0.80 40014 0 54 7460N 0 14
4039 0.25 4502 0.80 40785 0 99 7470N 028
4010 0.30 4503 0.50 40098 0 54 7472N 0 27
401146 024 4506 0.70 40106 0 69 7473N 0 28
4011 0.11 4507 0.37 40160 1 05 7474N 028
4013 0.25 4508 1.50 40161 1.05 7475N 035
4015 0.50 4510 055 40162 1 05 7476N 0 30
4016 0.22 4511 0.45 40163 1.05 7480N 0 26
4017 010 4512 0.55 40174 I 05 748IN 0 20
4019 0 38 4514 1.25 40175 1 05 7482N 0 75
4020 0.55 4515 1.25 40192 I 08 7485N 0 75
4021 055 4516 0.80 40193 1 08 7486N 0 24
4022 055 4518 035 40194 1.08 7489N 1 05
4023 015 4520 0.60 40195 1 08 7490N 030
4024
4025

033
0 15

4521
4522

1.30
089 TT L N

7491N
7492N

0 55
0 35

4026 1 05 4527 0 80 74017N 0 10 7493N 0 35
4027 0.26 4528 085 7401N 0 10 7494N 0 70
4028 0.50 4529 0 70 7402N 020 7495N 060
4029 0.55 4531 085 7403N 011 7496N 0 45
4030 0 35 4532 080 7404N 0.12 7497N 1 40
4035 0.67 4534 4.00 7405N 0 12 74100 1 10
4040 050 4536 2.50 7406N 0 22 74104 0 62
4042 050 4538 0.85 7407N 0 22 74105 0 62
4043 0.50 4539 0.80 7408N 0 15 74107 0 26
404346 0 93 4543 0.80 7409N 0 15 74109N 0 35
4044 080 4549 3.50 7410N 0 12 74110N 0 54
4046 0 80 4553 2.70 7411N 0 18 74111 N 068
4047 0.68 4554 1.20 7412N 0 19 74112N 1 70
4049 014 4555 035 7413N 0 27 74116N 1 98
4050 0 24 4556 040 7414N 0 51 74118N 085
4051 0 55 4557 230 7416N 0 27 741I9N 1 2C
4052 0 55 4558 0.80 7417N 0 27 74120N 095
4053 0 55 4559 3.50 7420N 0 13 7412IN 034
4054 1 30 4560 150 7421N 028 74I22N 034
4055 1 30 4561 1.00 7423N 0 22 74123N 0 4C
4056 1 30 4562 2.50 7425N 0 22 74125N 0 40
4059 5 75 4566 1 20 7426N 0 22 74126N 0 4C
4060 0 75 4568 1 45 7427N 0 22 74128N 065
4063 1 15 4569 1.70 7430N 0 1.2 74132N 050
4066 0 30 4572 0.21 7432N 0 23 74136N 0 65
4067 4 30 4580 3.25 7437N 022. 74141N 0 45
4068 0 16 4581 1.40 7438N 022 74142N 1 85
40694E 0 14 4582 0 70 7440N 0 14 74143N 2 50
4070 0 16 4583 0.80 7441N 0 54 74144N 250
4071 0 16 4584 0.27 7442N 0 42 74145N 0 75
4072 0.16 4585 0.45 7443N 0 62 74147N 1 50
4073 0 16 4702 450 7444N 062 74148N 1 09
4075 016 4703 448 7445N 0 62 74150N 0 79
4076 0 55 4704 3 24 7446N 062 7415IN

74153N 0 55 74366N 085 741 S109N 0 20
74154N 055 74367N 0 85 7415112N 0 20
74155N 055 74368N 0 85 7451113N 0.20
74156N 055 74390N 1 85 7415114N 0.10

74157N 055 74393N 1 85 7415122N 0.35
74159N 1 90 74490N 1 815 7415123N 0.35
74160N
74161N

055
055 74LSN 7415124N

741 5125N
1.80
0.24

74162N 0 55 74LSOON 0.10 741 S126N 624
74163N 0.55 74LSOIN 0.10 7415132N 0.42
74164N 055 741502N 011 7415133N 0.24
74165N 0 55 741503N 0.11 7415136N 0.10
74166N 0 70 741504N 0 14 7415138N 0.30
74167N
74170N

1 25
1 25

74LS05N
741508N

0 13
012

741 S139N
7415145N

0.
1 2300

74173N 1 10 741509N 0.12 74LS151N 0.30
74174N 0 75 741510N 012 7415153N 027
74175N 0 75 741511N 0 1

7415154N 0.99
74176N 0 75 741 S12N 012 7415155N 0.35
74177N 0.75 741513N 0 20 7415156N 0.37
74178N 0.90 741514N 0 30 741 S157N 0.30
74179N 1.35 74LS15N 012 7415158N 0.30
74180N 0.75 74LS20N 0.12 741 S160N 0.37
7418IN 1 22 74LS21N 0.12 7415161N 037
74152N 0.70 741522N U.I2 7415'62N 0.37
74184N 1.20 74LS26N 0.14 7415163N 0.37
74185N 1.20 741527N 612 7415164N 040
74188N 3.00 74LS28N 0.15 7415165N 0.60
74197N 0.55 74LS30N 0.12 7415166N 080
74191N 055 741532N 0.12 74L S169N 0.70
74192N 055 741533N 0.15 741 S169N 0 85
74193N 055 74LS37N 0.15 74LS170N 0.90
74194N 055 741538N 0.14 741 5173N 0.60
74195N
74196N
74197N

055
055
0 55

74LS40N
741 S42N
741547N

0 13
0.30
0.35

7415174N
7415175N
7415181N

040
0.40
1.05

74196N 085 741548N 0.45 74L S183N 1 75

74199N
74221N
74246N

1 00
100
1 50

741 S49N
741651N
74LS54N

0.55'
0.13
0 14

7415189N
741 S190N
7415191N

1 28
U.45
0.45

74247N 1 51 741555N 0.14 7415192N 0.45

74248N 189 741573N 0.21 7415193N 642
74249N 0 11 74LS74N 0.18 74LS194N 0.35
7425IN 1 05 741575N 022 7415195N 0.35
74265N 0 66 741 S76N 020 7415196N 0.55
74273N 2 67 741578N 010 7415197N 0.60

74278N 2 49 741583N 040 7415200N 340
74279N 08.9 741585N 0.80 7415202N 3 45
74263N 1 30 741 S86N 014 7415221N 0.50
74284N 3.50 741590N 0 32 7415240N 0.80
74285N
74290N

3.50
1.00

741591N
741592N

0.28
0.31

74LS241N
7415242N

0 80
0 70

74293N 105 741593N 031 7415243N 0 70

74297N 2.36 741595N 0.40 7415244N 0 60

74296N 185 741596N 1 20 7415245N
7415247N

0 80
1 357 N 741 5107N 025

AMBIT international

( Prices shown exclude VAT. Postage
50p per order !UK 1. ACCESS/
BARCLAYCARD may be used with
written or telephone orders - official
MA details on application, and a
special prize for those who read our
ads carefully a free 4 or 8MHz
crystal with every CPU IC you
buy just clip out this paragraph and
attach it to your order. E&OE.

7415248N
7415249N
74L 6251N
741 S253N
7415257N
7415258N
7415259N
7415260N
741 S266N
7415273N
7415275N
741 5279N
741 S280N
74152133N
7415290N
7415293N
7415295N
74LS298N
7415365N
741 S366N
7416367N
7415368N
7415373N
7415374N
741 S375N
74LS377N
7416378N
7415379N
741 S394N
7415385N
741 S386N
7415390N
7415393N
7415395N
7415396N
7415398N
7415399N
7415445N
7416447N
7415490N
7415668N
7415669N
74LS670N

RAM
2102
2112
2114 2
4027
4116 2
4116 3
4864P
61166 3
61166 4
8264

1 35
1 35
035
0.35
040
0.37
0.60
050
0.22
0.70
320
0 35
2.50
0.42
0.50
040
1 50
0 76
032
0.34
031
0 35
0.70

0.70
0 40
0.85
0 65
0.60
2.50
205
0 29
0 68
0 61
2 10
1 99
2 75
2 30

40
95
10

05
05
70

1 70
340
1 49
5 78
1 59
1 49

12 50
9.00

11 25
12 50

74CXX
74C00
74CO2
74C04
7408
74C10
74014
74C20
74030
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74086
74C89
74C90
74C93
74C95
74C107
74CI51
74C154
74C157
74C160
74C161
740162
740163
74C 164
74C165
74C173
74C174
74C175
74C192
74C193
74C195
74C200
74C221
74C901
74C902
74C903
74C904
74C905
74C906
74C907
74C908
74C909
74C910
74C914
74C918
74C925
74C926
74C927

0 20
0 20
0 20
020
0.20
0 55
0 20
020
020
080
1 03
0 50
0 50
0 48
0 98
098
026
2 66
080
080
094
048
1 52
2 26
1 52
080
0 80
0 80
0 80
0 80
084
0 72
0 72
0 72
080
080
080
452
1 06
0 38
0 38
0 38
0 38
564
0 38
0 38
084
1 52
362
086
0 98
4 32
4 32
4 32

Processors
8080 series
978046C 2 0730
8212
8214
8216
8224
8251
8255

230
350
1.95

3.50
8.21
5.10

6800/8809
69006 0200
68400 425
68600 4.85
6802 3 50

08.756809

6810 1 25
68410 185
68810 204
6820 195
6821 1.25
68421 2 10
68821 2.25
6840 425
68440 455
68840 4 85
6850 1 50
68650 2 13
6852 2 05
68A52 2 75
68652 295
68488 525

Z80 series
2904 03.75
ZWIADRT 750
2804610 3.50
ZBOASi0/ 1 11.00
Z80A510/2 11.00
Z80AS10/9 8.85
Z80CTC 400
Z97ACTC 450
28001 65 00

PROM
2703
2716
2532
2732

2 00
0300
04

0400

TELEPHONE ,STO 07/1 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

200 north Seruice Road, Brentwood, ESSEI4
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At last - based on the TOKO FM radio
control ICs, a complete system for
the price of hardware and servos!

A COMPLETE
digital proportional
35MHz FM RC system
for the price of the
hardware and servos!

*PLUGGABLE CRYSTALS
*4 CHANNEL
* TWIN DUAL AXIS STICKS
*4 SERVOS + TRAYS ETC.

*Will readily
accommodate

alternative
multichannel TX for

the technically
daring.

See Sept'81 REC for
details of the devices

used

- PRICES

*AA NICAD BATTERY
* BOX & CHARGER HARNESS

COMPLETE AS ABOVE

LESS SERVOS (TX + RX only)
SERVOS

CRYSTALS per pair
AA NICADS 500mAH ea
(8 for TX) (4 for RX)...

12 NICADS
KB4446 SPARE RX KIT

£67.50 inc VAT.
£39.95 inc VAT.

£8.00 inc VAT.
£3.73 inc VAT.
£0.84 inc VAT.

£8.75 inc VAT.
£14.26 inc VAT.
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COMING NEXT MONTH IN THE

MAY ISSUE OF

R&EW
THE BEST VALUE FOR MONEY

ELECTRONICS MAGAZINE AVAILABLE

GREAT PROJECTS, including:

'VOYAGER' DRIVE COMPUTER

vIRADIO 01.11LEcTRomce
WORLD e°

112 PAGES

OF
PROJECTS

REVIEWS
CIRCUITS

FEATURES

The ULTIMATE in -car computing system. This 300 -part, £50, professionally engineered microprocessor -controlled beauty gives
readouts of instantaneous or average speeds and fuel consumption (in metric or imperial!), distance travelled, time of day or journey,
plus lots more, all at the touch of a button.
The 5 -digit fluorescent display self -adjusts to suit day or night viewing, and (naturally!) the unit incorporates useful features such as
audio/visual over -speed alarms, a frost/ice warning indicator, and a lights -on alarm. A GREAT project!

UOSAT RECEIVER
This low-cost high-performance 'satellite' receiver incorporates a self -tracking oscillator system that eliminates carrier doppler-shift
effects. Simple crossed dipoles can be used to pick up the satellite signals and feed them to our low -noise receiver unit, which has been
specially designed for R&EW by Graham Leighton.

RADIO CONTROL TRANSMITTER
R&EVt is designing a complete 'state-of-the-art' radio control system, including transmitter, receiver/decoder, fail -sale unit and high -

power motor -driver unit, etc. Next month we describe the transmitter. It produces a 27 or 35 MHz FM carrier, generates 750 mW of
RF output, and gives control of four analogue channels. Nice one!

PLUS:
A TV splitter/distribution-amplifier, an essential piece of gadgetry for the home.
A Digital pH Meter, a handy piece of test gear for the lab or workshop.
A 2 -channel infra -red remote camera control, a vital project for the photo' buff.

plus

REVIEWS OF
NRD5I5 HF Receiver
Casio FX900 Computer
Thandar Logic Analyser
SMC 'Oscar' CB Rig

9 cPc.f,A4 . .

Z>o<z'" . .

149c('  C A,N.((y  
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HIGH PERFORMANCE
2 METRE PRE AMP

Am.!,

Improve the performance of your 2 M receiver with
this high quality design from Timothy Edwards.

IF YOU ARE SENSITIVE to comments
about your receiver's sensitivity this high
quality pre -amp should silence the critics
noise as well as your rig's

Many 2 M receivers and transceivers
have 12 dB SINAD sensitivities of around
1.0 - 0.5 uV with some of the best
available offering only 0.25 uV. Use of
the R&EW pre -amp in a transceiver with a
low loss changeover relay will typically
produce 12 dB SINAD on an FM signal of
less than 0.1 uV. Not bad when in
practical terms a 12 dB SINAD roughly
equates to a 5 and 5 signal.

The purist might suggest that fitting
any pre -amp could degrade the intermod

CIRCUIT DESCRIPTION

The capacitively lapped tuned circuit Cl, C2,
LI matches the 5OR input to gate I of the
MOSFET. With the values of CI and C2
computed to give the correct impedance
transformation, the noise figure was
measured at 4-5 dB, this is to be expected as
the optimum noise figure very rarely
coincides with the best impedance or gain
match. The values finally chosen consistently
give noise figures less than 1.5 dB. The
potential divider formed by RI and R2
supplies approximately 5 volts to gate 2,
which according to the NEC data sheet for
Q1, gives the lowest noise figure and the
highest gain. This was realised in practice.
The 'source' of Q I is taken straight to ground
thereby eliminating any possible impedance
that would be present in any parallel RC
network.

The FET, a NEC 3SK88, is a 900 MHz
device chosen because of its noise figure
which is, at 144 MHz almost as low as that
achievable. It is relatively cheap, shows no
signs of instability and has proper gate
protection, unlike some of the earlier BF 900
series.

The output network of C4, C5 and L2 was
derived to match into 50R with a consistently
adequate RF band width.

performance of a receiver. While this is
the case in theory, in practice it has not
caused any problems, although if one lives
next to a Home Office or taxi transmitter
a cautious approach should be taken.
Crossmod and intermod in the pre -amp
itself is very unlikely as the maximum
output is only 65 mW.

CONSTRUCTION
Mount all the components, leaving the
coils and cans until last. Note that the
source leg of Q I and the can legs of L 1
and L2 are soldered on both sides of the
PCB.

L2

R&EW Project Pack Price
£2.93 + 50p P&P

SPECIFICATION
3 dB bandwidth
Noise figure
Gain
1 dB compression

Saturated output
Supply voltage

Supply current

Input Et Output
impedance
Size

6.0 MHz
Less than 1.5 dB
22 dB
+ 15 dBm (30fnVI for
-6dBm input
+ 18dBm 165mM
8 - 16V
nominally 12V
2 - 5mA
nominally 3.5mA

50R
34mmx9mmx15mm

COMPONENTS LIST

RESISTORS (all 118 W)
RI 100K
R2 120K
R3 220R

CAPACITORS (All miniature plate ceramic)
C1

C2
C3
C4
C5
C6

SEMICONDUCTOR
01

INDUCTOR
L1,L2

MISCELLANEOUS
Coil cans
PCB

2p7
6p8
1n
22p
10p
In

3SK88

MC 108 7.5 turns Toko

7mm Type

TS

Figure 1: Component layout. The places worked ITS) must also be top soldered.

tlibutt tfo.°11
modimma

Figure 2a: Track side of PCB. The arrow indicates the direction of signal flow.

74

Figure 2b: PCB top pattern.
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PROJECT

 0.03% accuracy on dc volts
 434 digits (±32,768 counts)
 10,uV, 10m1, InA resolution
 7 functions including Frequency
 Current measurement to 25 amps
 Mains/Battery, fully field portable
 Full range of accessories available
Thurlby 1503 (0.05% acc.) -£149 + VAT

1503-HA(0.03% acc.) -£165 + VAT

Figure 3a: Bandwidth: Vertical 2 dB/div,
Horizontal 2dBldiv, centered on 145 MHz.

Figure 3b: Ultimate Rejection: Vertical
10dB/div, Horizontal dB/div (0-500 MHz).

Figure 3c: Gain 0dB set to +40dB.
Vertical 10dB/div, Horizontal 2 MHz/div,
centered on 145 MHz.

INPUT

TOP
C4 VIEW

I22P OF O1
13SK88)

OUTPUT
C5
10p

12V

-1/11

Figure 4: Circuit of the complete 2 metre pre -amp all the components are assembled onto
a PCB less than 35mm x 10mm. Insert shows pin out of the 381(88, the long lead
corresponds to the drain.

To install the pre -amp first cut the co-
ax cable to the receiver. Then carefully
solder the co -ax going to the receiver to
the track under C5, inner to the small
track outer to the big track. The other
cable is soldered under C2 in a similar
fashion. As a guide the direction of signal
flow is shown by an arrow on the track
side of the PCB. Note that if the unit is to
be used with a transceiver it must be
connected between the aerial changeover
relay and the receiver input. Don't try to
transmit through it by putting it in the
aerial lead. A suitable (less than 16 V)
supply should be located within the
receiver and taken to the track on the free
end of R3.

ALIGNMENT
Pre-set the cores of L I and L2 to be flush
with the tops of their formers. If all is well
at switch -on there will already be an
improvement. Tune to a weak noisy signal
and adjust L2 for maximum signal strength
meter reading, or minimum background
noise. Tune LI for a dip in the noise of the
same noisy signal, do not adjust LI for
maximum signal strength reading on a
meter. The pre -amp has sufficient band

width to cover all of 144-146 MHz for use
in multimodes etc. Tuning the unit at
145 MHz will give very acceptable
performance over the whole band.

Several of these pre -amps have been
built and all have worked perfectly the
first time. If however yours doesn't, check
for approximately 5 V on gate 2 and
approximately 0.75 V across R3 and, of
course, any solder splashes.

CONCLUSION
The pre -amp should perform better than
most commercially available models and
will undoubtedly cost less.

The spectrum analyser photographs
were taken with a Hewlett Packard
Analyser with matching tracking
generator to give a measured performance
of 'wanted signal', band -width and 'out
of band' response. It can be seen that the
pre -amp provides useful extra rejection at
27 MHz. R & EW

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

Circle No.

39
40
41
42

NEW! 1503 -HA high resolution multimeter even higher accuracy
- at remarkably low cost

-3nnnn
Lt U. U U

K is1r=
Slim Mr SV 316 ;ne

a. so At: V 57 NS r 3" l.'09. 3>t 1

et' 1.1.1 111.1111111MIM

Full data and distributor list from Thurlby Electronics Ltd.
Coach Mews, St. Ives, Cambs. PE17 4BN Telephone: 0480 63570

ll/Thuribylei2
designed and built in Britain

196 for further details
APRIL 1982 75



O
PRODUDESIGNED BY ENTHUSIASTS

FOR ENTHUSIASTS!
KEYBOARD MORSE SENDER - THE UL TARTE
KEYBOARD - CHECK THESE FEATURES
 CONVENE NU no need kr a pown cable kka +semi
Pen cells last kr 300 'lows and (par rontrekus
memornk
 EXCLUSIVEup COLOUR CODED KE YPOARD
DESIGN Separase key seeds, neneain a lour
polycarbonale membrane corntene eycelient
wan a splash pout rape clean sunace
 LAVISH MEMORY lour 64 character rnemores
win auforepeal and programenate pause
lumbar. tor al the roam senong
 BUFFER MEMORY ensures Penecl senor.)=Mew perfect Wee

NENSIVE CHARACTER SET includes
ounckaion procedure sonars accented team Plus a

merge key tor making ary non standard character
 BEAUTY AND STYLE prey one inch ensnare wen tour Cdbuf Dane Mode MO
Cos every be the thoroughbred Model MK 6 sone,' vere output each ant ,c.e.
eneteletleos but retle&tt halienes loud ma' pen cern

- ARE YOU TOSSING OUT?
UNeas you can /honed the ewe bends you are massing a lot 11 you ',aye a
2 metre 411 -road, neCaverg sel up Frost add Model PG t n sent' wet its
Reams and you have a superb ?moral coverage receiver What toner

tray to triden n tO all the
non- VHF amateur
bands not to mention
eyerytteng else from
60 kHz to 30 MHz?
For Thaw value Or
money trove IS in
terser way to get hug
Pedormenoe general
cOyerage recepeon
After aA what a waste

IS A your .apemen 2 metre as -mud ng covers one band only?
ATTENTION VHF SCANNER MINERS,
Did you know thel McKie PC t lea extend the coverage of your SX 200 type
scanner to needs all the long .tour and Noon were bends as wean The
is en excellent way to keen lo your tavounle short wave broadcast stations
*46W to *Ma 'Mena at a came* new 'Newer

Model PC1

MINIATURE RECEIVING ANTENNAS
If you TITvl I Mw Niue' Voce to put ap tradnonat receivtng antennas ca.,
KIN* antennala Ye one ans., They ,ieteti rt tuna) nit nine constant
sensienty horn 200 Mit lo we. Over 30 MHz
Results are pile comparable to let sate
corwentenai anennas b.A the space sawn)
INVIetnettS The "10:0, rersaon AD2701 re 3
metres en and the were niesto^ AD370
2 metres tong
A ?V type leader cam o' any TaSOnaDie

engin can
Ye, IlaialuSe the
anlennitS WI
balanced deXaes
any interference
pecked tao Pe the *wee is reeCted
Because of thee wee heouency ccheiage
Datong Achol Artemis we oak accessories
for modem genera, average cornmurvcations
recenstrs

Model AD370

Model AD270

ALL DATONG PRODUCTS ARE
DESIGNED AND BUILT IN THE U.K.

Model MK

MODEL ASP - THE INTELLIGENT
RF CUPPER
Mole, ASP modifies f011r SPOPCP signal 405" r 
the miCrO0hOne and makeS I more effectNe at
roopulaling yOut a -ammeter The elect 6 as A the
transmitter peak power mere to increase by
benwten two and (twee wines inkegeni ',cam
that unlike otter speech processors Mode ASP
gutOmalcalk senses vole vOrCe level and reacts
accorengly lo always marten the degree of true
rl c seleCted On deatelsi by the panel latiSh-
buttons SPCPal orcuary does this wenout the
undestrable sKle effects of snipe a g c ClenCeS
Adding a Datong r I clipper to a .omit SSB
transnatter has a smear elect to Reno a wow welter flat
eAnd it 'he high COSI and '.se 0/ TU1

YET ANOTHER 2 METRE
CONVERTER?
Yes but not Owl another Model
DC 144,28 ts dewed to overcame
ths overload and spanous anise
goblin's eepenenced by co wantons,
conveners n uses a Schottky
dodo balanced miner wet about Meinmodel Dci",,. of Kcal °satiety awe This coupled'"" wen a 3.51018 r f ample*, owes an

excellent COellateattOn 01 bet nOvad figure and strong signal handling
capeeirty Its exit and output giwn comes also het, you ge me best out of
your !Tern teCerver werKkit llMmxg t wee, exoesswe gain
Model DC 144/26 is evadable weer as a =replete used and tare cast Cox
50239 connectors t or as a reedy Cuet and tested PCB module

MODEL 070: THE 00 -ANYWHERE MORSE CODE TRAINER
For telling up your mese code MitC04.0., speed there is no beef, method
Man the Data Morse Tutor
You team the Cocky with the characters at normal Speed but with an extra
daisy between each one As you nbnove you reduCe the' DELAY contra
untal with rt fully reduced you hrd you we emery code a the crosen speed

and wen correct somaticModel An nedrtant Nature is that Ins
070 tow  Cembeetry Penedo, The

Mows you IC oracle whereat,
and whenever you find 4 most
convenient The ati-CMOS
desagn gives about 60 hours of
practice bran a *woos, PP3

PRICES: All paces include delivery In u K basic paces in I are
SrtOwn with VAT inclusive prices in brackets

FL I
FL2
PCI

59 CO 167 851

78 C0,89 701
'0500,12075)

MPU
DC144/28
DC144/28

600 1690)
31 00 (35 65)

ASP 69 00,79 351 Module 25 00 (28 75)
i-F 22 (X) 25 30, Keyboard Morse

43 DO ,49 45, Sender 112 20 (129 00)

D75 49 0056 35. RFA 25 50 (29 32)
pFcim 23 00 126 45, Codecall

AD270
AD370
AD270 - MPU

33 00 137 951
45 00151 75)
37 00 142 55)

SwttChed I

Codecall
(Linked)

25 50129 32)

24 CO (27 60)

AD370 - MPU 49 00156.351

Mode
FL2

Model
PC1

Model
ASP

VARIABLE SELECTVRY FOR ANY RECEIVER
Have a look at these curves (and theaters flour data ghee) arid you vall
See why a U S reviewer ccerrnenied that tie FL2 s "novelle - A's Ike
having a tunatie crystal Hier...
With Model F1_2 admecled n semen with your speaker you can woe cut
off -tune -monkey chatter". unwanted tones and sundry 'butes" 'run
SSB. whale lOr CW the ultra -steep slot aloes you to use wider
tenclensIts for a coven retection d olf-tune %gnats The makes tiring
easier and reduces keening fatigue
Model FL2 costs little more than a sangle special accessory filer yet
Offers better performance. extreme versatility and can Ice used mesh art
recewer
'11 S Dicks 73 Magazine. Jukt 198 t p 119

Products not shown in this advertisement
Model Datest 1 Transistor Tester
Model Datest 2 Transistor Tester
RF Speech Processor Model D75
Model RFC/MRF Speech Processor PCB Module
Model MPU Mains Power Unit
Accessory Leads
Model VLF
Model FL I

Available
),

MODEL DF1
Carecton Weer attachment Ice FM.

VHF reoenersiranscernms gives
ctrectbnal readout on pride OILED s Connects

to budSpeaker and antenna lacks

 ROADBAND PREAMPUFIER - MODEL RFA
 WOe bandweh 5 to 200 MHz kats Mode RFA replace a
weide CONICeds Oise* band arrethers
 Low none figure. tegh intercept cocitl 25cbcri) and
moderate gar. (9db.$) make Model RFA Klee Tor in . twiny the
Wean* d HF and VHF trimmers. scant' receivers
PMR, mane VHF. without Offculbes with Overload
 RF switched Ice convenient use We, eaR0Center5
 Solid ccneucton (same die cast case as Modes VLF and
DC144/213) with 50239 connectors
P11/4111: 025.50 plus VAT (F29 32 total
Expected Aeatlebery early January

El .3
Codecall 4096

r.v.

DORTON'S

"CODECALL." SELECTIVE CALLING DEVICE
The new Datong Codecall adds iselectwe call to any redo
voice channel A single sethcontained untt at each end of the
link sends or receents a coded audio signal When the correct
code is reoened the receiver bleeps loudly
The only connection needed to a transceiver q to the external
buctSpeaker lack Sending m via direct audio No the
l'ha0Phone

Caere allows totally silent stand-by operation yet leek
COnlidenCe that when that specrfic call canes you want
miss It
Over 406u different codes can be selected by internal link Or
by three 16 -way panel vetches depeneng on the model
This practically eliminates Hise alarms
Full details free on request
Avatlabiley late January
Price per unK Link programmable £24.00  VAT (C27 601

Switch programmable [25.50  VAT (C29 321

Data sheets on any products available free on request - write to Dept R EW

DATONG ELECTRONICS LIMITED
Spence Mills, Mill Lane, Bramley. Leeds LS13 3HE. England. Tel: (0532) 552461
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199 for further details
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THE R&EW
12 -RIG CB REVIEW
CB has been 'legal' in the UK for "(14
six months, and the country
is now pretty well flooded with
home-grown and imported rigs.
How good are they?
Timothy Edwards reviews a dozen models and'
gives HIS views in this exclusive feature. '

Some readers may question the need for
CB. However, an incident that recently
happened to the author reinforces beyond
doubt the necessity for everyone to have a
CB in their car. Early one dewy morning,
whilst driving along the uncharted back
roads of West Suffolk, the air in one of
the rear tyres decided it would make one
successful break for freedom. Pulling into
the nearest piece of flat, wet grass, I was
pleased that the spare tyre had recently
been inflated. Nonchalantly, the car was
jacked up and the offending wheel re-
moved, but before the spare could be
fitted there was a sickening 'thud' as the
car slid off the jack and the exposed and
vulnerable brakedrum buried itself in the
mud. No problem, thought I, call for help
on 2 metres.

Those of you who know West Suffolk
might well realise that the amateur
population is rather thin on the ground
and, in a lot of cases, 2 metre repeater
coverage is non-existent. A quick shout on
the air proved this to be the case.
Unfortunately, the local UHF Repeater
(GB3WS) has just been closed down by
the RSGB for some unexplained reasons,
otherwise this would have been a lifeline
of help.

During the cold one mile walk to the
nearest house it was galling to remember
that there are over ten times as many
CBers as there are Radio Amateurs.
Indeed, inside a three mile radius there
were probably twenty CB operators who
would have been only too glad to have
come to my assistance. The next day I

went to my local CB shop and bought
what I was warmly told was the highest
specification CB set on the market. Two
hours later my laboratory had proved
beyond all doubt that this was possibly the
worst CB radio ever. Another 24 hours,
and the dealer had returned 80 of these
sets to the distributor for credit. There
then followed an intensive flurry of
activity whilst twelve CB radios were
begged, borrowed and almost stolen to
measure the most important parameters,
the results being tabulated in this article.

With one exception, the transmitters
of all sets performed perfectly adequately,
generally meeting MPTI320. A few sets
did not pass the transmitter noise

_ -

..kovAira THESE Pfixetr5/59v/RE, -SevEl..c1/ RRAlbe
/5 IOW 004/2 COW 3,016. eofrres UP Yov4 WecueS.:

sideband specification, but this is
considered an unnecessarily high require-
ment and not relevant for 27 MHz use.

Test Procedures
The most important receiver parameters
measured were sensitivity, adjacent
channel selectivity, intermodulation and
squelch adjustment range. It is rather
unfortunate that the Home Office have
decided to put no specifications at all on
the receiver section, and some manufac-
turers have used this to their advantage in
producing equipment which is far from
satisfactory but nevertheless bearing the
CB27/81 label. The illegal AM sets, of
which there are many hundreds of thou-
sands in use at the moment, have all had
to pass the American FCC specifications,
which require a fairly good standard of
receiver. It is from this problem that the
rumour, put around by some AM users,

that the new FM system is not any good
arises. The receivers of AM radios are
generally far better than the UK -approved
FM sets, and it is the intention of this
review to reveal the appallingly bad
receivers of some equipment available in
this country. Due to the lack of a Home
Office standard for 27 MHz receivers, the
standard normally used for private mobile
radios (MPT1301) was used.

The sensitivity was measured with
1.5 kHz deviation and a mod frequency
of I kHz. A Sinadder 3 was connected to
the loudspeaker terminals and the signal
generator output reduced until a reading
of 12 dB SINAD was obtained, the level
necessary for adequate communication.
For base station use a sensitivity of less
than 0.20 uV is desirable, although in a
mobile environment all of the sets tested
would be satisfactory. Indeed, in the
author's V8 Rover the ignition inter -

Equipment Type

Amstrad CB901
Binatone 66
Cobra 210 XFM
Cybernet 2000
DNT M40 FM
Fidelity 1000 FM
Havard 410T
Havard 420M
Sirtel Searcher
Uniden 200
OSCAR (SMC)
Shogun

Sensitivity
for 12 dB
SINAD
0.13uV
0.20uV
0.28uV
0.12uV
0.12uV
0.12uV
0.45uV
0.14uV
0.35uV
0.12uV
0.09uV

0.11

Selectivity
dB
60
48
65
67
43
45
0

68
52
70
74
70

Intermod Squelch
dB Range

60 0.07/23uV
35 0.14/7.1
44 0.22/31
51 0.08/10
23 N/A
31 0.40/1200
30 N/A
55 0.08/6.4
50 N/A
63 0.28/1000
70 0.06/160
60 0.5/600
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ference level is in excess of 1.0 uV,
therefore any signals received below this
level would not be copyable.

The selectivity was measured using the
two signal generator method, whereby the
two generators are connected together
into a three port non -interactive com-
biner, the third port being connected to
the receiver under test. One generator is
set to frequency and its level adjusted
until the receiver produces 12 dB SINAD,
the other generator is moved one channel
away (10 kHz), its modulation frequency
adjusted to 400 Hz and then its level
increased until the 12 dB SINAD level
degrades to 6 dB. The difference between
the two signal generator levels is then
regarded as the adjacent channel selec-
tivity. Without doubt this is a very
important parameter and the higher the
selectivity the better. If, for example, you
are listening to a rather noisy signal on
Channel 21 and the breaker half a mile
down the road is operating on Channel
22, unless your adjacent channel selec-
tivity is much better than 50 dB, the other
breaker will certainly cause interference to
your copy.

lntermodulation is a rather more
complicated issue, but nevertheless
extremely relevant in areas of high
channel occupancy, and is basically a
measure of the capability of the receiver
to inhibit the generation of inband signals
caused by the presence of two or more
signals at unwanted frequencies. It is
measured using two signal generators and
a combiner as described before. The
receiver for example is tuned to Channel
21, one generator is set to Channel 22 and
is unmodulated and the second generator
is tuned to Channel 23 and has modulation
present. Both generators are set to the
same RF level and then increased simul-
taneously until a signal of 12 dB SINAD is
achieved. The difference between the level

of the generators and the previously
established level for 12 dB SINAD is
defined as the intermodulation level.
Using the DNT receiver with its inter -
modulation of only 23 dBs as an example,
it can be seen that if you are listening on
Channel 29 to a weak signal and there are
signals on Channel 30 and 31, the two
other signals need only be 23 dB higher in
level than the one you are listening to, to
cause total degradation of your copy. It is
the author's opinion that a minimum
intermod level should be 50 dB or greater.
Unfortunately, only half of the sets
measured met this requirement. It is
interesting to note that every amateur 2
metre equipment measured in our labora-
tories has exceeded this level.

The squelch level is more important
from the operator point of view, in that if
the squelch is turned off there is an
intolerably high noise level present with
FM receivers. Obviously, on squelch
threshold setting the receiver should open
on a very weak signal. Unfortunately, this
is not the case in some receivers. In VHF
equipment it is desirable for the squelch to
open at an RF level 6 dB lower than that
required for 12 dB SINAD, but this did
not occur in some of the receivers tested.
One in particular required a level over
6 dB higher than 12 dB SINAD. With the
squelch set to its 'tight' position or most
insensitive point the receiver should only
open on very strong signals. This is so that
only very local signals will be heard. This
should be at least 6 dB higher than the
12 dB SINAD level and all receivers met
this requirement. Unfortunately, due to
an administrative error, the squelch
setting measurements were destroyed on
some sets after they had been returned to
their ossners. These sill be remeasured in
the next CB Roios, althoueh.they were
all acceptable.

Havard 410T
This was the only hand-held model tested
and obviously had the wrong receiver
filter fitted. This is rather strange and no
explanation could be found for it. As it
stands, this model cannot be recom-
mended. As an experiment, a proper filter
was fitted (a CFU455H): The sensitivity
improved to 0.20 uV, adjacent channel
improved to 45 dB, and the inter -
modulation remained the same. With
fresh batteries this hand-held achieved an
RF power output of 3 watts, which is
excellent, and the audio quality via the
built-in electric microphone, was one of
the best heard.

Havard 420M
This model uses a modified Cybernet
board and, all-round, its performance was
excellent. This model can be thoroughly
recommended.

Fidelity 1000 FM
The selectivity on this model was
moderate and the intermod well below
spec. This model shossed its parentage as
being a modified AM set, especially as its
squelch required 0.40 uV to open,
whereas its 12 dB SINAD figure was only

Sirtel Searcher
This model was the only one available on
Day One of legal CB and, although of not
very attractive appearance and slightly
bulky, its performance is above average.
The sensitivity of 0.35 uV may limit its
application for base station use, though.
Several are in use locally and are
completely reliable.

DNT M40 FM
This was the most expensive equipment
reviewed and had the worst receiver
performance measured. The selectivity of
43 dB %%as considered inadequate and the
intermod performance of 23 dB was
thought to he %cry had. A second sample
was received for evaluation, hut its
performance was identical. The author
cannot recommend this model.

Uniden 100
This model has one of the highest
performance receivers yet measured,
although its squelch performance at
0.28 uV may well limit its application to
noisy mobile environments only.

0.12 uV. The transmitter, although
meeting MPT I 320 specifications, had a
peculiarly slow VOGAD action, and a
shout into the microphone would
momentarily produce in excess of 7 kHz
deviation. Again, this model cannot he
recommended.
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Amstrad CB 901
Thk equipment ca very nearly the best
performing of the group, its technical
performance being nearly beyond reproach
and its general construction inspiring
confidence in all those who used it. It is a
pity though that Amstrad did not chose to
make it a little smaller as it could easily
have been.            
Sunrise Products "Shogun"
No doubt the best constructed set yet to
pass through the portals of our lab. The
standard of construction is very nearly up
to `PMR' (private mobile radio)
standards, and well up with the best
amateur communications equipment.
This set does not appear to be from any of
the usual 'stables', being of independent
Japanese manufacture.

The Shogun is furnished with a
selective call input/output socket, and this
is soon going to become a very popular
facility for the more serious CB users who
`use' the band. The Selcall unit is extra
-but at least the fitting is straightforward
enough. The low profile styling of the rig
is neat and unobtrusive.

The Shogun also sports a unique
facility amongst the sets tested here
-namely a noise blanker, which is a true
RF operated device switching the RF path
before the main filter. As we are still to
define our noise blanker test procedure,
this unit was evaluated by inserting a
10 uSec pulse at 100 Hz repetition rate
into the antenna feed (about the sort of
rate from a noisy ignition system). The
Shogun's blanker took it out of the audio
by 20 dB or so - as long as the input signal
was over I uV - and virtually anything
you hear on the band will be.

Although at around £99 the Shogun
isn't cheap, the quality of construction is
impeccable, and thus this rig represents
one of the best buys for the quality
conscious and the 'serious' user.

SMC's "OSCAR"
Another rig that does not appear to
emerge from one of the big stables is the
"OSCAR", from South Midland
Communications. SMC are well known
for their activities in amateur radio
(notably as importers of Yaesu
equipment), so the Oscar might
reasonably be expected to show off its
heritage. Indeed, it was the best performer
of the lot, even boasting a simple form of
bipolar transistor balanced mixer,
although its more subdued control panel
will perhaps tend to conceal this from
those CBers who associate performance
with acres of chrome and liberal
festooning with lamps and knobs. The
country of origin is not apparent
anywhere on the rig or the box, although
it seems fair to assume that if it were made
in Japan, it would have said so.

Nevertheless, the Oscar is soundly
made, without quite the finesse of the
Shogun.
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Cobra 210 XFM
Selectivity on this model was excellent
although the intermod performance was
not quite up to standard. Still, if you can
find one at a reasonable price it probably
represents a good buy.

Binatone Route 66
Although the adjacent channel selectivity
on this model was nearly adequate the inter -
mod performance was well belt:iv, standard
and therefore cannot be recommended.

Cybernet 2000
This model, being sold by Comet and
other CB retailers, is identical to the 1000
except for three extra push buttons on the
front panel. One of these is a DX local
switch, which although desensitizing the
receiver by 20 dB improved the intermod
by another 10 dB, bringing it to 61 dB. In
general, its receiver performance is truly
excellent and, in particular, its incredibly
tiny size makes it exceptionally useful in
mobile applications. It is the only one the
author deemed suitable for permanent fit-
ting in his own car, and several other
colleagues have come to the same
conclusion. This model represents the best
buy of the group.

Conclusions

No recommended retail prices have been
included in this review, as regional
fluctuations are so great as to make this
nonsense. It would seem that only the
Cybernet 1000 and 2000 are available all
over the UK (via Comet distribution) and
are at the moment the best buy. If size is
not important then the Amstrad, which is
also available from many retailers, would
be the next recommended equipment.

Most of the sets tested had power
outputs rather less than 4 watts. Some
examples even dipped as low as 2.0 watts
- although some sets can be tweaked to
as much as IOW by some very simple
twiddles (like shorting out an HT dropper
resistor). This is of course not permitted
by the spec., and in any case will probably
lead to an untimely demise of the output
and driver stages. Why the sets should all
be so mean on the RF output is something
of a mystery, and possibly contained in
the clause of the specification covering the
performance under extreme conditions.
Now that we have acquired an Astell-
Dutaform ens ironmental test chamber
( + 2()0 to -50 degrees C). we will be able
to put this theory properly to the test.

User tests showed that squelch
sensitivity needed to be set to as much as
12 uV to simply cut out the average

'garbage' level on the band - indicating
that some of the more esoteric sensitivities
quoted herein are strictly for the lab. It is
interesting to see just how little the
average 'copy' is affected by applying a
10 dB attenuation to the receiver input -
and this will then improve the perceived
intermodulation performance by the same
amount.

So there it is, everything you always
wanted to know about CB sets but were
afraid to ask, brought to you in yet
another R&Ew exclusive. Ignore the
Busbys and the Bears, go out and get a
seat cover and a rig and have a great time.
10-10 till we do it again, breaker break,
we're gone, we're down.
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Buy your TRIO Rig from a Specialist
Trio Dealer CATRONICS

BECAUSE Catronics SPECIALISE In TRIO, YOU GET A BETTER DEAL -
Ill SALES Only a TRIO specialist such as Catronics knows and stocks the full TRIO range of equipment and accessories.
(2) SERVICE: Only a TRIO specialist such as Catronics can offer the servicing arrangements required for today's microprocessor controlled equipment. We have
probably the best equipped service workshops in the South of England with trained engineers who know how to use the equipment.

ALL OUR TRIO PRICES INCLUDE VAT AND FREE CARRIAGE
TS8336 160-10m transceiver with the new bands £694.00 TR 9000 2m synthesised multimode mobile transceiver £371.00
VFO 230 Digital VFO with memories Et digital readout £215.00 PS20 AC power supply £49.00
AT 230 All Band ATU 6: power meter E 119.00 B09 Base plinth £36.10
SP230 External speaker unit with switched filters f 34.90 TR7800 2m synthesised FM mobile transceiver £284.00
DFC 230 Digital frequency remote controller + 4 memories £179,00 TR7850 40w version of TR7800 £314.00
YK 88C 500Hz CW filter £29.60 TR 7730 2m synthesised FM mobile transceiver £247.00
YK 88CN 270Hz CW filter £3260 TR2300 2m synthesised FM portable transceiver £166.00
TS 530S 160-10m transceiver with the new bands f 534. Cep TR2400 2m synthesised FM handheld tranceiver £198.00
VF0240 External VFO £ 92.00 SMC 24 External microphone/speaker unit £13.80
TS 1336 B band 203wi PEP mobile transceiver £525.00 ST1 Base stand and quick charger £45.00
TS 130V 8 band 20w PEP mobile transceiver £445.00 BC5 12V quick charger f 18.40
PS30 AC power supply for TS 130S £881.00 SC3 Soft carrying case £11.50
PS20 AC power supply for TS 130V £49.00 LH1 Hard leather holster type case £20.00
AT 130 100w antenna tuner (with new bands) £79.00 TS770E 2m 70cms all mode dual band t'ceiver (European Repeaterlf 784.00
SP120 Base station external speaker unit £23.00 TR9500 70cms synthesised multimode mobile transceiver £449.00
SP40 Mobile speaker unit £12.40 PS20 AC power supply £48.00
DFC23D Digital frequency remote controller + 4memories 179.00 TR84C0 70cms synthesised FM mobile transceiver £334.00
VFO 120 External VFO £85.00 R 1003 Synthesised 203k Hz - 3CM H z gen. coverage rec. 1240//120. E 297.00
MB100 Mobile mount f 17.00 SP100 External speaker unit £26.45
YK 88C 500Hz CW filter £29.60 R820 The ultimate amateur band receiver f 690.00
YK88CN 270-Iz CW filter £3260 HS4 Economy headphones f 10.35
YK 88SN 1.8Khz SSB filter £29.20 HS5 Deluxe headphones for all Trio equipment E 21.85
MA5 New Trio 5 band mobile aerial system £88.50 MC50 Deluxe dual impedance desk microphone (25.75

Why not pay us a personal visitr CATRONICS are 300 yards rom Wallington Railway Station (London Bridge or Victonal.
Frequent buses from Croydon and Sutton. Three large car parks within 100 yards. Credit sale facilities available on equipersent.
Credit Cards accepted. Mail orders are normally dealt with on day of receipt. All our prices INCLUDE VAT and FREE carriage to

UK mainland.

C atronics Ltd., Dept. 11 , Communications House, 20 Wallington Square, Wallington, Surrey SM6 8RG
Tel O1_8S39 670a Shop/Showroom open Mon to En gam to 5. 30 am Cloned for lunch 12 46 to 1 45pm Sat 9orn to 12 46prn
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Simply the finest . . .

Here it is - the sleek, superlative
Shogun CB Radio mobile rig - made and

designed in Japan - weighing just
over 31/2 lbs.

A slim highly advanced triumph of technology
measuring an amazing 67/8" x 91/2"

and less than 11/2" high.
Featuring
Channel selector with LED read out. RF gain. Squelch control. Volumecontrol.
Delta tune. Tone control. PA or CB switch and noise blanker facility.
Microphone and fixing bracket. 10 deciBel attenuator switch. Provision for
selective calling. Antenna not supplied.

r
To: Sunrise Products -Japan, Colliers Farm, Frieth,
Henley-on-Thames, Oxon RG9 6 NR

Please send me Shogun CB mobile rig(s)

I enclose a cheque/postal order for £99 each
(including postage, packaging and VAT) made

payable to Sunrise Products -Japan
OR debit my Access/Barclaycard
no:

Name:

Address:

Postcode:
Or please send me all particulars.

Please allow 28 days for delivery. RE4
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11,111CCUAVE frn DL_ES LTD
In this issue of R&EW we are briefly listing our entire range of professional quality
amateur products, manufactured in Britain, so that our regular customers and the

many newcomers to amateur radio can see for themselves our extensive range we have to offer.

Our entire range of equipment will be exhibited and on sale at most of the forthcoming mobile rallies and
exhibitions by our sales team. Come and take a closer look, we're sure you'll be impressed.

* NEW PRODUCT *

MTV435

70CM 20 WATT ATV TRANSMITTER
Two channel - two video inputs - internal
waveform test generator - full aerial changeover.
PRICE: £149 inc VAT (p&p £2.50)

THE

ENTIRE

RANGE

(AMATEUR TELEVISION PRODUCTS Price Post
inc VAT Rate

MMC435/61: 70cm ATV converter VHF o p £34.90 A
MMC435/600: 70cm ATV converter, UHF o p £27.90 A
MTV435: 70cm 20 watt ATV transmitter £149.00 B

Price
inc VAT

MMT28/144: 2m down to 10m £99
MMT70/28: 10m up to 4m 1115

[TRANSVERTERS

MMT70/144: 2m down to 4m f115
MMT144/28: 1Orn up to 2m 199
MMT432/28-S: 10m up to 70cm with satellite shift f149
MMT432/144.R: 2m up to 70cm with repeater shift £184
MMT12961144: 2m up to 23cm £184

Pos.
Rate

B

B
B
B

B

.01

CONVERTERS Price
inc

MMC2B/144: 10m up to 2m E27.90
MMC50/29: 6m down to 10m £27.90
MMC70/28: 4m down to 10m E27.90
MMC7028LO. 4m down to 10m/L0 output £29.90
MMC144128: 2m down to 10m £27.90
MMC144/28L0 2m down to 10m/LO output £29 90
MMC432/28.S: 700m down to 10m £34.90
MMC4321144-S 70cm down to 2m f34.90
MMC435/51: 70cm ATV down to VHF 134.90
MMC435/600: 70cm ATV up to UHF E27.90
MMC1296/28: 23cm down to 10M £32.20
MMK1296/144: 23cm down to 2m E59.80
MMK1691/13751691MHz weather satellite converter E115

Post
Rate

A
A
A
A
A
A
A
A

A
A

NOTE. A ielter of authority must be obtained from the Home Office before using the MM.,
1691 137.5

*NEW PRODUCT*
MM L 144/30 -LS

30 watt 144MHz linear amp and
receive preamp. Switchable input
level 1 watt or 3 watts. Straight
through mode when switched off.
PRICE. £65 inc VAT (p&p £2.50)

[FULL DATA ON
EACH OF THE

ABOVE PRODUCTS
IS AVAILABLE

UPON REQUEST

NEW PRODUCT *
MM1000

MORSE KEYBOARD
4 x 256 character memories and keyboard input buffer
SPEED RANGE: 12-30 wpm in 2 wpm increments.

PRICE inc VAT: £59 (p&p £1.00)
OR WITH KEYBOARD: £89 (p&p £3.00)

* NEW PRODUCT *
MML144/100-LS

100 watt 144MHz linear amplifier and receive
preamp. Switchable input level 1 watt or 3
watts. Straight through mode when switched off.
Switchable PA and preamp.
PRICE: £145 inc VAT (p&p £3.00)

LINEAR AMPLIFIERS Price
Inc VAT

11.4ML213,100-S: 10m 100 watt, switchable preamp 1129.95
fiAML70/40: 4m 40 watt,'preamp E77
1111ML70100-S: 4m 100 watt/switchable preamp £129.95
fAML144/30-LS: 2m 30 watt/switchable preamp £65
1%/IML144140: 2m 40 watt, preamp E77
A1ML144/100-S: 2m 100 watt'switchable preamp £129 95
MML144/100-LS: 2m 100 watt 11 or 3 watt inputl£145
NIML43250: 70cm 50 watt 'preamp £99
IVIML432/100: 70cm 100 watt £228.65
111ML1296/10: 23cm 10 watt E199

Post
Rate

C

B

C

B

B

C

MICROPROCESSOR PRODUCTS
M M2000:
MM4000:
MM4000KB:
MMS1:
MMS2.
MM1000:
MM1000KB:

Advanced morse trainer 1155
ASCII to morse convener £59
ASCII to morse convener + keyboard E89

RTTY to TV converter E169 B

RTTY transceiver £269 B

RTTY transceiver  keyboard 1299 C

Speech synthesised morse tutor E115 11

B

A

(RECEIVE PREAMPLIFIERS )r,r1ccZiAT
MMA28: 10m low noise preamp £14.95
MMA144V: 2m RF switched preamp £34.90
MMA1296. 23cm low noise preamp £29.90

Post
Rate

A
A
A

[VARIOUS
IVIMD050/500:

MD600P:
lkAMDP1:
MMF144:
MMF432:
MMV1296:
MMS384:
MMR15/10:

500MHz frequency counter
600MHz - 10 prescaler
Frequency counter probe
2m bandpass filter
70cm bandpass filter
70cm to 23cm varactor tripler
384MHz frequency source
15dB 10 watt attenuator

Price Post
inc VAT Rate
169 A
E23 A
E11.50 A
£9.90 A
E9.90 A

£34.50 A
£27.60 A

E9.90 A

The above prices include VAT but not postage. Please add postage to the
above at the following rates:

UNITS 'A' = £1.00 UNITS 'C' £3.00
UNITS 'B' = £2.50 UNITS 'D' = £4.00

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

BARCLAYCARD

115A

WELCOME

MICROWAVE MODULES
BROOKFIELD DRIVE. AINTREE, LIVERPOOL L9 7AN. ENGLAND

Telephone 051 523 4011 Telex 628608 MICRO G

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST

HOURS:
MONDAY -FRIDAY

9-12.30, 1-5.00

188 for further details
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KEY -PAD SECURITY
LOCK

Protect your home or office
with this 'smart' but
inexpensive device. Activated
by a 4 -digit code fed in from
a 12 -button key pad, it
triggers an alarm if fed with
false signals. Design by Ray
Marston. Development by
Jake Oliver.

OUR KEY -PAD SECURITY LOCK
PROJECT is specifically designed to give
'intrusion protection' to homes and
offices, and is intended to activate an
external alarm if a protected door is

opened without first being rendered safe
via the key -pad lock; the system is meant
to give electronic hack -up to existing Yale,
etc., mechanical lock systems.

Our security lock consists of a 3 -chip
circuit and a 12 -button keypad. The lock
can he powered by any DC supply in the
range 9 to 15 volts and consumes a mere
25 uA or so when in the 'OFF' or standby
mode. The lock has a single output
terminal (which is meant to be fed to an
external alarm circuit), and the lock state
is indicated by a LED. The lock is turned
on and off by feeding in a 4 -digit code
from the keypad. If an incorrect code is
fed in, an on -board low -power alarm
activates roughly seven seconds after the

feed -in, and then sounds for half a minute
or so. The owner can select any 4 -digit
code of his choice, by suitably wiring the
keypad.

Figure I shows the basic method of
using the security lock to protect the home
or office. The lock output is fed to the
base of relay -activating transistor Q2 via a
reed relay, and the relay contacts are used
to self -latch the relay and turn on the
alarm bell. The reed relay is sunk into the
door frame and is held open (when the
door is closed) via a magnet sunk into the
door rim; the reed relay closes when the
door is opened.

Thus, if the door is opened when the
security lock is in the ON mode (output
high), the external alarm bell will
immediately activate and self -latch, and
can then only be turned off again by
breaking the supply to the relay. If, on the
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KEY -PAD
SECURITY
LOCK
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2

BV
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Figure 1: Basic method of using the security lock.
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other hand, the security lock is in the OFF
mode (output low) when the
opened, the external alarm will not be
activated.

ANTI -TAMPER
The security lock is provided with an on-
board low -power pulsed -tone alarm
generator, and incorporates some rather
cunning anti -tamper and time -delay
circuitry. If, for example, a wrong code is
fed into the lock, the on -board alarm will
trigger, but not until several seconds
AFTER the false entry has been made,
thus ensuring that no clue is given
concerning the number of the false -entry
key.

Once the pulsed -tone alarm has

triggered, it will continue to sound for
about half a minute AFTER a false entry
has been made, and thus continues to
sound indefinitely if the key pad is

repeatedly false operated. If the owner
accidentally enters the wrong code or
inadvertenty false -triggers the alarm, he
can reset the alarm by operating a 'secret'
keypad button for about five seconds, but
if the wrong button is operated the alarm
period will actually extend. The lock thus
has excellent anti -tamper protection.

CODE SELECTION
The security lock is designed around a
special purpose 'lock' IC (ICI in Fig 2),
which accepts inputs on pins 10 to 14; pin
10 is referred to as 'X' in Fig 2, and pins
I I to 14 are referred to as the 'A' to 'D'
inputs. Inputs are applied from the
positive supply line via the switches of the
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Figure 2: Key -pad security lock (switch shown set for: CODE = 34 = 7, RESET = 01.
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THE BASIC CIRCUIT
The heart of the unit is ICI, an LS7225
'keyless lock' device. Pins I I to 14 of this IC
(designated 'A' to 'D' in Fig 2) accept inputs
from the supply line via the key -pad switches
and must be keyed in 'A -B -C -D' sequence for
the lock to 'open'. Incorrect sequencing
disables the lock and causes TAMPER
output pin 5 to generate a 15 uS pulse. The
sequence inputs can be disabled by taking pin
2 high. The IC has another input terminal at
pin 10 ('X' in Fig 2), but any input applied
here disables the lock and causes a 15 uS
TAMPER pulse to be generated at pin 5.

Thus, the lock can be 'programmed by
simply wiring four of the key -pad switches to
the 'A' to 'D' inputs and all remaining
switches (except the RESET switch, which
can be any switch of the owner's choice) to
input 'X'. Using our I2 -button key -pad
switch, almost six thousand 4 -digit
programming options are available.
Capacitor C5 (connected to input 'A')
determines the amount of time available in
which to enter the keying code.

The basic IC has two lock outputs, one
being available at,pin 8 and the other at pin 9.

CIRCUIT DESCRIPTION

The pm 9 output is a one-shot type which
goes high as the last digit of the code is
entered and remains high for the remainder
of the C5 timing period. The pin 8 output is a
bistable type which changes state each time a
code sequence is correctly entered; thus, the
code is entered once to turn this output ON
(high), and again to turn the output OFF
(low). Note that the basic action of the IC is
such that new codes can not be entered until
the preceeding C5 timing period has expired.

THE R&EW CIRCUIT
The LS7225 is not a particularly 'smart' IC,
and in our version of the security lock we've
added a few external frills, to give the project
a truly sophisticated performance. Note first
that we take the true output of the circuit
from pin 8 of the IC, but that the pin 9 output
is coupled back to C5 via R14 -DI and
inverter IC2c, so that the C5 timing period
automatically terminates within one second
of completing a successful code entry, thus
enabling the lock to be rapidly turned on and
off.

Next, note that the TAMPER output (pin
5) is used to fire 30 second one-shot IC2a-

IC2b whenever a false keyboard entry is

made. The output of the one-shot is coupled
directly.to SEQUENCE DISABLE pin 2 of
ICI, so that further keyboard entries are
ignored, and is also coupled to pin I of the IC
via time -delay network R6 -C4. The IC
incorporates a buffer stage between pins I

and 4, and the circuit action is such that pin 4
goes high several seconds after the one-shot is
activated and thence turns on the IC3-1C2a
gated double -astable circuit, which produces
a loud pulsed tone in the bridge -driven
PB2720 acoustic transducer.

Finally, note that the timing period of the
IC2a-IC2b one-shot can be controlled from
the RESET button via R2 (giving a very short
timing period) or from the 'X' buttons via
R I -Q1-R27 (giving a fully extended timing
period).

Thus, if a false entry is made from the
key -pad, the on -board acoustic alarm will
sound seven seconds AFTER the entry has
been made, and will then sound for about
half a minute UNLESS reset via the 'secret'
RESET button; if an 'X' button is operated
during this period, the alarm time will fully
extend.
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PROJECT

Figure 3: PCB foil pattern.

12 -button keypad. To open or close the
lock, inputs must be fed to pins 11 to 14 in
an `A -B -C -D' sequence, and the owner
can thus programme the lock to accept
any code of his choice by simply wiring
the selected code switches to the 'A' to 'D'
inputs. Note that the 4 -digit code numbers
must be non -repeating, i.e., 2243 is not a
valid code. Almost six thousand different
valid codes can be programmed into the
unit.

The lock's on -board pulsed -tone
alarm activates if the A to D inputs of ICI
are operated out of sequence, or if the 'X'
input is pulled high. All 'unused' outputs
of the 12 -button keypad (except the
RESET output, which can be any switch
of the owner's choice) should thus be
taken to the 'X' terminal of ICI.

Once the owner's code has been
programmed into the lock by hard -wiring

-1-ABDCX "4-Vx

11111 11

'Cl

-( R7 3-

.4 R3 3-

-1 R2

L j

RESET

1C2

A R19

[1:1
OLOCK

;
1C3 "1",.-"T"

-1 R13 r TO PIEZO BUZZER/ /
-1 R11 3-

-I R12 .--;.To LED
-( R17 3- ./

CO

1

DI

Figure 4: Component overlay.

the keypad switches, the procedure for
operating the lock is as follows:
1. Punch in your 4 -digit code, as

slowly or as quickly as you like
and check that the LOCK INDI-
CATOR LED changes state as the
last digit is entered, indicating that
the lock is functioning correctly.

2. If the LOCK INDICATOR does
NOT change state, hold down the
chosen RESET button for several
seconds, and repeat step (1).

3. Note that a pause of at least one
second must be used between
successive 'sequencing' (LOCK -
UNLOCK) operations. If the on-
board alarm is inadvertently
triggered, simply hold down the
RESET button until the alarm
ceases (about 5 seconds).

COMPONENTS LIST

Resistors (1/4W, 5%)
R1,12
R2,8,9,10,11
R3
R4
R5,13,14,19
R6
R7
R15
R16
R17,18

Capacitors
C
C2
C3
C4

lkO
10k
220k
2k2
100k
10M
22k
IMO
68k
470R

47u 25V electrolytic
100u 16V electrolytic
100n ceramic
470n electrolytic

C5 10u 16V electrolytic
C6 100n polycarb
C7 10n polycarb
C8 100n ceramic

Semiconductors
DI
LED1
Q I
'Cl
IC2
IC3

IN4148
Red LED
BC108
LS7225
4001B
4011B

Miscellaneous
PCB
PB2720 acoustic transducer
IC sockets (3 off) 14 -pin
I2 -button key -pad switch, type KL0025
Veropins.

CONSTRUCTION

Construction of the unit should present
no problems, as the PCB has provision
for holding all components except the
I2 -button key -pad (which is connected to
the PCB via Veropins). Start the
construction by fitting the wire shorting
links, then proceed as normal, fitting the
IC holders last of all. The PB2720
transducer can either be mounted on the
underside of the PCB or, more likely, can
be remote -mounted next to the keypad,
together with the LED. If you want to
conserve power, wire a slide 'TEST'
switch in series with the LED (mean
current consumption will then be a mere
25 uA).

When construction is complete, fit the
ICs into place, wire your code into the
keypad (as already described), and
connect the keypad to the PCB. Now
connect the unit to a DC supply and give it
a functional test. If the unit fails to work
first time (very unlikely), use the 'Circuit
Description' text as a troubleshooting
guide.

In most practical applications, you'll
probably find it best to mount the keypad,
the PB2720 transducer and the LED on
the outside of a protected door, and the
rest of the circuitry on the inside. If you
decide to use the unit in a car (as an anti-
theft device), powered from the car's
battery, take special precautions to
decouple the unit's supply lines and
protect them against transient over -
voltages.

Your Reactions
Excellent - will make one
Interesting - might make one
Seen Better
Comments

Circle No
96
97
98
99
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KEY - PAD SECURITY LOCK

Programmable security lock with
almost SIX THOUSAND codes.
PCB, all components, 12 -way
key -pad and Piezo buzzer.

Stock No. Price inc. VAT

40-01999 £17.60

"REWBICHRON" MSF CLOCK
The ultimate timepiece. 12 or 24 -hour
display, alphanumeric date display,
microprocessor based, continues
running if MSF fails or is lost.
Logic Display Board
PCB and all components including
pre -built display module and
pre-programmed EPROM.
Stock No. Price inc. VAT
40-06000 £63.63

Receiver Board
PCB and all components.
Stock No.
40-06002

Price inc. VAT
£8.76

Mains Adaptor
Sabtronics pre -built mains adaptor.
Stock No. Price inc. VAT
56-01200 £5.69

2m PRE -AMP
Very compact low -noise Mosfet 2m Pre -Amp.
PCB and all components.

Stock No, Price inc. VAT
40.14400 £2.93

Radiation Meter - the kit for this
will be available if sufficient demand;
price approximately £60.

4t

yr
1#

yr

3

I f
31  

Postage & Packing 50p per order.
Please allow 21 days for delivery.

World of Radio & Electronics,
200, North Service Road,
Brentwood, Essex CM14 4SG

IMEWPROJECTPACKSR&EWPROJECTPACKSR&EWPRO

CI)

Z-8 BASIC DEVELOPMENT
SYSTEM - The Computer
Complete Kit including all
components, indirect edge
connector socket, ZI F Programming
Socket and 'Utility' EPROM.

£140 + VAT
Ready -Built Unit tested, complete with
EPROM. Delivery approx. 2 weeks.
PCB only: fully plated through holes + solder
component overlay. £15 + VAT
PSU and Cassette
Interface.
Complete Kit
including Case.
£26.50 + VAT

Ready -Built and
Tested. £33.00 + VAT
PCB only. £3.00 + VAT

Z-8 Kit and PSU together;
Ready -Built and Tested
incuding Interconnect Cable.

£185 + VAT

RADIO 8v
LECTRONICS
WORLD

all connectors and 'Utility'
£160 + VAT

resist screens and

R&EVV Z-8 Datapack, approximately
100 pages. £10 inc. P&P refundable against purchase of the computer Kit.

14:( "IIPACKSR&EWPROJECTPACKSR&EWPROJECTPACKS
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MAIL ORDER
FROM

1111111SIM
AMCOMM

vim
OWN/

by two way
FREEPOST
MICROWAVE MODULES
MMT 432 28S 149.00
MMR 432/1448 £184.00
MMT28/ 144 E 199.00
MMT 144/28 £99.00
MMC 28/136 £27.90
MMC 28/156 £27.90
MMC 281144 £27.90
MMC 1444any IF 27.90
MMC 144128LO E 29.90
MMC 70/any IF £27.90
MMC 432/285 £34.90
MMC 432/144S £34.90
MMC 1296/any IF £32.20
MMC 0501500 £69.00
MMA 28 preamp £14 95
MMA 144V preamp £34.90
MMV 1296/28 (32.20
MML 144100linamp E 142.60
MML 432/ 1001inamp E 228. 85
MML 144/25Iinamp £59.00
MML 432/501inamp £119.03
MM £169.00
MMSI £115.00

YAESU CONVERTERS 7700 Series

Model A £63.00
Model B £69.00
Model C [65.00
Model D £66.00

ROTATORS
Skyking SU 4000 £72.50
Hirschmann 250 £39.50
KR 400 RC £92 50
AR 40 £65.00
2" Bearing KS065 £16.50
11/4 2 Channel Master
Bearing 9523 f 13.50

'All items VAT and carriage paid.

MORSE KEYS
HK 707 Straight Up/Down keyer
BK 100 Semi -automatic mechanical

bug
HK 702 Up/ Down keyer on marble

base
MK 702 Manipulator
MK 705 Squeeze paddle on marble

base
EKM 1A Morse code practice oscillator
MK 1024 Automatic memory keyer
EK 150 Semi/Automatic keyer

E 12.27

£22.12

£24.50
£24.50

£21.72
E8.63

£135.13
E74 75

LINEAR AMPLIFIERS
2M10 -80P 144MHz 10W input 80W

output with 9dB preamp
2M25 150P 144MHz 25W input 150W

output with 9dB preamp
2M10 -150P 144MHz 10W input/ 150W

output with 9dB preamp
2M3 -150P 144MHz 3W input 150W

output with 9dB preamp

£138.00

E184 00

£209 88

£209 88

ICOM

IC 720Allband Tcvr £799.00
IC 730 10- 80Mts inc WARC £ 529.00
IC 2902m multi mobile all mode £329.00
IC 251E 2m Tcvr £449.00
IC 451 70cms Tcvr £539.00

UNADILLA/REY CO
Antenna Traps
Precision moulded coil forms stain
less -- hardware - Aluminium tube
irridit finish - Coated aluminium
wire. Fully waterproofed.
Available 7/14/21MHz £12.99

W2AU BALUN
3.5 30 MHz 2.5 Kw with Lightning
Arrestor Suitable Vees, Yagis,
Doublets, Quads, etc. £12.99

JAYBEAM ANTENNAS
TR3HF 3EL Beam
VR3HF 3Band Vert
LR1) 2M SEle Yagi
8Y/2rn 8 Ele Yagi
10Y/2M 10EleYagi
5XY/2M 5Ele X Yagi
8XY/2M 8Ele X Yagi
X 6. 2IWX 12/70cm Duo
band X Yagi
Q4 2M 4 Ele Quad
(36/2M 6 Ele Quad
D5)2N1Double 5Slot Yagi
UG P2 M Ground Plane

£184 00
E48.(X)

14.00
£17.50
C42.50
£27.50
E34 (X)

£43.50
£25.50
£36.90
£22.85
E11. 90

Various harness available

SWR/POWER METER
Welz SP 100 1.8-160Mhz 3

ranges to 1Kw E 59. ,00
Welz SP 300 1.8- 500Mhz 3

ranges to 1Kw [79.00
Hansen FS 710 1.8-60Mhz

1 5Kw f 78.20
Hansen FS 50CH 1.8-60Mhz 2Kw

PEP meter [60.95
Reece VHF 74 144432 Mhz

10w E 17.50
Oskerbloc SWR 200 to 30Mhz

2Kw E41.00
SWR 253.5-150Mhz [12 94

AMCOMM SERVICES
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX.

Telephone: 01-864 1166, 01-422 9585
Opposite South Harrow Tube Station on Piccadilly Line

Showroom Opening Hours
Tuesday to Saturday 9 - 5.30

Sunday by Appointment

All items over £100
available on easy terms

at List Price

FDK Multi 700E X
E 189.00

FDK Multi 750E
289 CO

Send 50p for our
bumper bundle

literature

No Quibble Guarantee
Same Day Despatch
All Items Advertised

SHURE MICS
201 Hand ceramic omnidirectional

high impedance
202 Hand ceramic noise

reducing high impedance
401A Hand controlled magnetic

high impedance
40113 Hand controlled meg. low

impedance 1200 ohms)
444 Desk adjustable height

controlled magnetic
526T Desk controlled response

transistor preamp

[17.38

£18.21

E 18.21

£18.21

£38.96

£51.30

DAIWA
CNA
CNA
CN

CN

SR 11

1001 Auto ATU 200w RMS
2002 Auto ATU 1Kw RMS
620. RF Power Meter 1 8 to
150Mhz 1Kw
630 RF Power Meter 140450
Mhz 200w
Scanning Receiver

£ 128.06
E 185.00

£49.99

£69.00
£49.00

STILL HELPING WHERE IT
HURTS

Here's a list below to make buying easier for you -
Work it out yourself - You'll see - It really is easy,

"And Guaranteed for two years"

List 12 Pay -
Product Price Deposit ments
Yaesu FT 1 [1,295 [600 £ 57.91
Yaesu FT 902DM £885 E 399 £40.55
Yaesu FRG 7700/S f329 [139 £15.89
Yaesu FRG 7700/M £409 £180 [19.01
Yaesu FT 101ZDTM [665 E300 £30.41
Yaesu FT 101ZD;AM £650 E275 £31.29
Yaesu FT 101Z/FM [590 E250 [28.27
Yaesu FT 101Z/AM £575 E225 £29.15
Yaesu FL 21C0Z £425 £185 £20.08
Yaesu FT 4.908 £379 E185 E16.18
Yaesu FT 707 E 569 £230 f 28.27
Yaesu FT 290 £249 £120 £10.82
Standard C78 E219 E 99 £10.04
Standard C58 £247 [107 £11.69

If you dont like easy payments call
01-422 9585 for quote

Choose your AMTECH here
Amtech 100 Mobile Match
Amtech 200Random Wire ATU 10160m 200w pep
Amtech 300Random and Coax Fed ATU 300w pep
Amtech CW 250 - The most outstanding CW filter available
Amtech Channelguard -A plug in device to eliminate those

unwanted stations Decoder
Sender

Amtech FM7: FM Demodulator for FRG 7

E16.95
£29.95
E43.95
£24.90

E15.25
C7.25

£11.90

ANTENNAS
Wide range in stock including JAYBEAM - HYGAIN - GOTHAM -- TELECON -
HOKUSHIN etc.

Bantex 5/8 mobile whip complete antenna
Bantex y. w mobile whip complete antenna

£9.99
Ea 99

NO POSTAGE REQUIRED
AMCOMM SERVICES (Si), I

FREEPOST,
HARROW HA2 OBR.

Please send me

at enclosed chegue/P.O. for

or charge my VISA/ ACCESS

Nr

Name

Address

Post Code
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REPAIR THAT OLD BLACK
AND WHITE TV

with the aid of the best seller
"TV FAULT FINDING"

(more than 200,000 copies sold).

5th Edition
Edited by J R Davies 132 pages

Over 100 illustrations,
including 60 photographs of
a television screen after the
appropriate faults have been
deliberately introduced.

Comprehensive Fault Finding
Guide cross-referenced to
methods of fault rectification
described at greater length in
the text.

Price ONLY £1.50 (inc P&P)
Make remittance payable to:
RADIO & ELECTRONICS WORLD
DATA PUBLICATIONS
45 Yeading Avenue,

Rayners Lane,

Harrow, Middlesex HA2 9RL

Affi'

HAVE YOU MISSED
AN EARLIER EDITION OF R&EW?

Packed full of excellent Projects, Reviews and Features, a few copies of Britains
newest and most innovative Radio Electronics magazine are still available -

Back issues of R&EW cost 95p each, including postage. use the reply paid
card /order form or send a cheque /P.O. to:-
R&EW Back Numbers, 45 Yeading Avenue, Rayners Lane, Harrow, Middlesex HA29RL

"Apri115th Et 16th
9am to 6pm
Apri117th

9am to 5pm

The exhibition for every radio amateur
-How to get there

A1003AP 82 is a specialist exhibition of one of the fastest growing
areas of communications today. Organised by The Radio
Society of Great Britain, the UK's national amateur radio

society, this exhibition brings together every aspect of
amateur radio in what has been called -Europe's largest
tent:. Alexandra Pavilion. Exhibitors include leading UK

manufacturers and importers, affiliated societies for the
specialist operator, displays of the latest microwave

techniques and a comprehensive selection of publications.
If you too are interested in the future of amateur radio, a visit

to the RSGB stand is a must, where staff and volunteers will be
available to give information on the wide range of services offered by

the society.
If you're a newcomer or an ardent radio amateur AP'82 is an exhibition not

to miss.
For RSGB membership details. send a post -card to address shown below.

aicovet the urotict oA

N406

Alexandra Park

A504
A40,M4

Public Transport. Alexandra Palace is easily reached by
road and has free car and coach parking. Bus services 29,
41, 102, 123, 134, 212, 221. and 244 are within easy walking
distance, and service W3 connects with the Underground
at Wood Green (Piccadilly Line) and Finsbury Park
(Piccadilly and Victoria Lines).
By Car. A.P is near Muswell Hill or Wood Green. off the
North Circular Road.
Talk -in: GB2AP. FM S22 or SU8 (initial calls).
SSB 144.28MHz (listening watch).

 AMATEUR RADIO 
Radio Society of Great Britain, 35 Doughty Street, London WC1N 2AE.

88 156 for further details
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NEWS BACKGROUND
Is it time to give the Radio
Amateur's 'Morse' test the
old heave-ho, to make room
for state-of-the-art
communication techniques?
William Poel
expresses his views.

Coming out
Reader feedback indicates that a high
proportion of R&EW readers are
adherents to the amateur radio
persuasion. In fact, we'll let you into a
little secret, no less than five of the R&EW
personnel are paid -up members of the
fraternity. Furthermore, it's surprising to
find just how many engineers engaged in
the electronics profession are also radio
amateurs - but many of them make the
admission rather sheepishly, since
amateur radio has been given such a
dreadful image in this country over the
years. (Tony Hancock et alia.)

Gatherings of radio amateurs
frequently resemble meetings of Gay
Liberation clubs, with participants
confronting each other with the words:
"I never knew you were one of us."

The condescending way in which the
professional electronics press usually tend
to look down upon the hobby as a quaint
but irrelevant piece of nonsense,
frequently gets die-hard radio amateurs
leaping about in rage, reminding us of the
contribution made by amateur radio to
communications technology. Indeed,
innovative ideas are really what amateur
radio was originally all about (whatever
happened?)

In view of the impact made by CB, it is
perhaps an important time for amateur
radio to try and establish a distinct and
recognizable identity - or it will simply be
lumped in with CB in the minds of the
media, and 'Coming Out' will be all the
more difficult and embarrassing.

Proud to be a Ham
The UK has always tended to regard
technical pursuits as being just a shade
gauche, and not quite the sort of thing
you do if you can get a job at the Stock
Exchange. Curiously enough, most other
countries take their engineering a great
deal more seriously, and afford engineers
the status and salary of such professional
people as doctors and accountants. This is
the theme of many long drawn out
debates inside the UK professional
engineering bodies (who said 'clubs'?)
which have regrettably failed to make any
impact whatsoever on the situation.

/I

I

CAMAILE, PAL,
THE coRRec r XNp C, GOES

rfrfi/A1P; TAP TAP,
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As long as UK government action
always seems to associate the socially
disadvantaged with electronics
(government sponsored training centres
etc.), we face a continuing struggle. In
view of this background, many British
radio amateurs remain reticent about their
hobby, and will only confess when pressed
on the subject.

One person who isn't too reticent is
American publisher Wayne Green,
W3NSD/ I . Many of you will probably
have heard about his magazine '73' - it's
refreshingly forthright and consistently
interesting. Like R&EW, he isn't
hidebound by the politics and constraints
of an amorphous 'publishing house'. We
get an 'exchange' copy at R&EW, but
even if we didn't it's well worth the sub.

Wayne's number one hobby -horse is
the promotion and recognition of amateur
radio as a means of seeding interest in
technology amongst the impressionable
high school students in the US, leading to
the increased numbers of engineers that
every country seems to be short of
-although precious few have any policies
to encourage would-be technologists.

Morse and the Backwoodsmen

In a recent editorial, Wayne expressed
some of his very interesting and
controversial views on the amateur radio
scene generally, and specifically singled
out the strange anachronism of the morse
test for particular ridicule. The masons
have their funny rolled up trouser legs,
and radio amateurs have the equally
quaint requirement that a 12 words per
minute morse test must be passed before
an operator is deemed fit to invade
frequencies below 144 MHz.

No-one but Wayne could possibly get
away with writing a 6 page editorial in
4 -column close set 8 point type, but
Wayne's editorials are becoming some-
thing of an institution for readers of his
various publications, and I always read
them.

Apart from revealing plans that he has
for combining microcomputing with
amateur radio (more anon), Wayne went
on to say of the requirement for morse
code in amateur licences:
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NEWS BACKGROUND

If you have spent any time
mixing with would-be hams, you
know as well as I that our Morse -
code requirement is probably
the major single obstacle which
has been keeping down our
growth. Yes, I know that most
old-time amateurs are fiercely
adamant about keeping the
code test. But as I mentioned in
my report, it has been years
since I have heard a new argu-
ment on the subject and the bal-
ance, as far as I can see, is to-
wards making this a technical
hobby instead of a skill hobby.

Some of the wheezes which
come to mind are as follows:

1. Code is a ham heritage. So
is QRM, but that's no reason
to keep it. I am convinced that
we will have more CW opera-
tors than ever if we make it
a fun part of hamming instead of
obligatory. Besides, with more
and more operators using
Morse keyboards, what do you
mean by heritage? Those key-
boards and Morse code readers
are selling like crazy . . . if that
tells you anything.

2. Without the code test we'll
be swamped with lousy opera-
tors. Oh my goodness, since
when did learning the code
make anyone a good operator?
If you want to hear really good
operating, not the jamming and
pileups we indulge in here, listen
to the Japanese operators. They
were taught how to operate by

their clubs but had no code test.
3. In emergencies, code can

get through when phone can't,
so everyone should know the
code. Well, that may have been
true 50 years ago, but today
most of your emergency traffic
is on phone. ..and sideband
gets through as well as CW
almost anytime. In the future,
we will be running most emer-
gency traffic over high-speed
digital networks, not on code or
phone, anyway.

4. CW rigs cost less than
phone equipment, so by empha-
sizing code we are enabling
even the poor amateur to par-
ticipate. In the pre-war years we
could buy this baggage. When
Heath brought out the HW rigs,
that argument went out the win-
dow . .. where it still lies... and
that was about 20 years ago.
Let's try to get out of the past.

5. With the current exams
made stupidly simple by cheat
books such as the A RRL O & A
Manual and the Bash books, we
have to have SOMETHING to
keep everyone out. I partially
agree . . but let's make it some-

than the Morse
code test. Perhaps we could
change to a licensing system
whereby new amateurs would
have to qualify before a club
board, showing that they know
the rules and are able to operate
a ham station. We might make
the technical exam less vulner.

Just ask for the tar remover when you
need it, Wayne. The whole question of the
code requirement ought to be up for
examination in the light of new techno-
logical advances - almost any home
computer can now be programmed to
send and receive morse at 40 or 50 wpm.
The new generations of Sharp hand-held
computers should be capable of handling
morse, and print out the received copy, so
it isn't going to be long before a dedicated
pocket -sized box is available to do it all
for under £50. The morse test will be
almost irrelevant as the operator's
proficiency at the quickstep or foxtrot.

R&EW shares Wayne Green's views
that the explosive growth of Amateur
Radio in Japan has done nothing but
good for that country and its amateur
radio equipment industry, but they
achieved it by ditching the archaic practice
of morse, and concentrating on making
sure that operators were technically
proficient, and thus not likely to cause
interference to other radio users - which is
what the regulation of the use of the radio
spectrum is all about.

able to circumvention by
League and Bash 0 & A books.

6. If we don't keep the code in
the ham test, code will just die
out. As I said, I think that once it
is made fUn instead of punish-
ment, we will find a new enthu-
siasm for the skill. Our clubs
and publications can intensify
this with contests, certificates,
and articles on the subject.

7. Just because the Japanese
have had such incredible suc-
cess merely by removing the
code requirement is no reason
why we have to imitate them.
Well, I believe in learning. When
someone does something new
and it is a success and what I'm
doing is an obvious failure, it is
time to re-evaluate and not let
Not Invented Here stop me.

8. 1 had to go through all that
misery, so why should I want
anyone to have it easier than I
did? Golly, I don't have any real
answer to that bit of garbage.

9. Suppose you are stuck in a
life -and -death situation where
all you have is a CW transmitter
for communications? Having
been in just such a situation,
and having used CW to save 85
lives, my answer is that the like-
lihood of such a situation occur-
ring is so remote that I really
wonder if it is worth sacrificing
the technology of America on
such a remote circumstance.

Yes, I know that there will be
crowds of old-timers at Dayton
looking for me with ropes, tar,
and feathers. Well, I've leveled
with you down through the
years, never taking the easy way
out. In this case, I think it is

Pass the tea, Fortescue
The UK Radio Amateur's Examination
has become a bit of a farce. The technical
proficiency implied in a 'pass' probably
doesn't even extend to being able to wire
up the mains plug of the Japanese
transceiver that the newly licenced
amateur is almost certain to buy. We
suspect that this is another case of the
HO's desire for a quiet life.

Few resources are set aside for the
radio amateur population in the UK. In
view of the small cost of a licence, there
probably isn't enough left over after
'overheads' have been deducted to pay for
a week's tea ration.

So we'll open the debate in the UK by
suggesting:
I. Morse is scrapped, although

amateurs sending it by hand must
pass the present test, or proficient
operators will be driven scatty.

2. The written examination should be
made more complex.

3. A licence should be provisional for
12 months, not permitted to run

time...way past time, actually
...to get serious about revamp-
ing our ham exams and making
our hobby a technical one rather
than one limited mostly by an
easily learned skill.

The recent QST polls showed
that QST readers overwhelming-
ly are in favor of keeping the
code requirement, so it's Wayne
Green against the world again.
QST has been pushing code for
as long as I've been hamming-
over 40 years. This got them into
trouble in the late 40s when a
large percentage of the ama-
teurs deserted the League to go
with the National Amateur Ra-
dio Council ... a phone -oriented
group which got us expanded
phone frequencies on 75m, the
40m phone band, and more fre-
quencies on 20m ...over a lot of
dead bodies. NARC, achieving
its goals, went away.

So, if anyone has any other
arguments which I have not enu-
merated, I'll be glad to publish
them, along with my ripostes.
Let's get this out in the open and
fight fair on it ... not let prej-
udices left over from 50 years
ago continue to stop our growth.
When I first got into amateur
radio, there was still a lot of
smoldering anger over being
forced off spark. Then I watched
the same thing happen with AM
phone. I believe in being conser-
vative, but there is such a thing
as carrying it too far. If you
disagree with me, I ask you to
fight fair. If you agree with me,
fight with me for the growth and
health of the very best hobby
ever invented.

more than IOW RF output on any
band - although after 3 months
he/she may opt to take a test
invoking setting up an HF
transceiver, loading it into an
antenna (after first wiring up the
plug on the coax) and working a
few stations under the direction of
the examiner to get his proficiency
certificate for 'full power'.

The final item would perhaps go some
way to convincing operators that power is
not the only answer to HF communication,
and that skill, good antennas and IOW
can do just as well, with less pollution of
the airwaves, and less trouble for the
neighbours. 200W through -line attenuators
could form the basis of employment for
British workers...

Any offers for alternative suggestions?
 R & EW

Your Reactions
Immediately Applicable

Circle No.

Useful & Informative 2

Not Applicable 3

Comments 4
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So you've fancied some
WHARFEDALE E90 speakers -
But the bank manager won't co-operate! Don't despair -
now there are
Wilmslow Audio
flat -pack kits for
the Wharfedale
E50, E70 and E90.
A few hours of
easy and
interesting work
will complete
your speakers at
a very
considerable
saving on buying
'assembled'
E systems.

NieN1

The kits contain all cabinet components - accurately machined for easy
assembly - all drive units, crossover networks, acoustic wadding, reflex
port trim, nuts, bolts, terminals, grille fabric, etc The cabinets can be
painted or stained or finished with iron -on veneer. Easy, foolproof
assembly instructions are supplied - no electronic or woodworking
knowledge necessary.

Prices: E50 kit £182 per pair including VAT, carriage and insurance 8

E70 kit £220 per pair including VAT, carriage and insurance £ 8
E90 kit £330 per pair including VAT, carriage and insurance £10

Credit terms available Deposit 20%, balance over 12 months (charges currently 26.9 APR)

Through a leading finance house. Written details on request.

The firm for Speakers

35/39 Church Street, Wilmslow, Cheshire SK9 lAS

0625 529599

Lightning service on telephoned credit card orders,
154 for further details Fl

OPUS SUPPLIES
RADIO & ELECTRONICS WORLD.

RAM BARGAINS.

PART 10FF 25-99 100+
4116 - 200ns. 78 .72 .63
2114 - 200ns. 85 .83 .75
2114 - 45Ons. .80 .77 .70
2114 C.MOS Compat able 4K S. RAM 1.95 1.90 1.85
2716 450ns 5 volt. 2.20 2.00 1.85
2532 450ns TEXAS 4.30 4.05 3.85
4164 150ns. 6.95 6.50 5.95
8080A. 1.90 1.70
8212. 1 40 1.30 1.20

74 series, TTL & C.MOS also available.
Add 50p P&P + VAT @ 15%.

Athana Floppies

Minis with HUB rings & free plastic library case.

Brown or Black
Top size.

S/S
D/S
S/S

S/S
S/S
D/S

S/D £17.95 for 10.
DID E23.50 for 10.
QUAD D£26.50 for 10.

8" DISCS.
S/D £15.50 for 10.
DID £24.50 for 10.

D £25.50 for 10.
All other discs available.

Add 85p P&P and VAT @ 15%

Ex -showroom computer desks
underframe & Vanity panel - White laminated top.
45" x 30". Only £19.90 plus delivery + VAT.

rill 24 hour telephone service for credit card holders

DEPT E.W.
OPUS SUPPLIES, 10 Beckenham Grove, Shortlands. Kent.

Tel: 01-464-5040.

Keithley 129 DMM

SPECIAL
MAIL
ORDER i

OFFER
Only

EN VAT

...

Keithley quality: professional performance. At a price no
enthusiast can afford to miss'
That's the new 129 from Keithley Instruments - one of the
leading names in DMM's. Specification includes  full
10 amp range  only one calibration adiustment required
per year  25 ranges: 5 functions: ac/dc VI and Ohms
 20.000 hour MT BF  Resolution 100µV, 1,/ A. 0 it?

0.8% dc accuracy.
The 129 is now available on mail order bringing it to the
widest possible market. At the lowest possible price.

sAt superba leatherettetohveer re ttteen caseunadnsd

Only with this offer.

Easy to order Fill in and post the coupon enclosing
cheque/credit card details.

Arses

drimii In a hurry" Then ring
0734 751777 or Freephone 3272 for our 24 hour

11611 answering service

aiEkPRE S

Cards
Varkarne400

DINO'S ClUa
INTINNIATIONAL

KEITH LEY
Keithley Instruments Ltd
1 Boulton Road Reading Berkshire RG2 ONL

11111 =MI MI MI NI NI MI III =111111111111111111111111111111111

I Name I
Address: II II I

111 IPlease send me Keithley 129(s) at E80.50 each
li (Inc. VAT & Postage) II I enclose a cheque for IPlease debit my credit card account no I

Allow 21 days for delivery. 10 day trial - money refunded I
111NS=MIIIN----.1I if not delighted

APRIL 1982
171 for further details 183 for further details
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The 4007UB is the simplest but most versatile chip in the
entire CMOS range. In this month's 'Data File', Ray
Marston shows a stack of ways of using the device.

THE 4007UB IS THE SIMPLEST CHIP in the entire CMOS
range. It contains little more than two pairs of complementary
MOSFETs, plus a simple CMOS inverter stage: All of these
elements are, however, independently accessible, enabling them
to be configured in a wide variety of ways, thereby making the IC
the most versatile in the entire CMOS range.

The 4007UB is an ideal device for demonstrating CMOS
principles to students, technicians and engineers. It is sometimes
known as the 'design -it -yourself' CMOS chip, and can readily be
configured to act as a multiple digital inverter, NAND or NOR
gate, transmission gate, or as a uniquely versatile 'micropower'
linear amplifier, oscillator or multi -vibrator. We'll look at some
practical examples of these applications later in this edition of
'Data File'. In the meantime, let's look at 4007UB basics.

4007UB BASICS: DIGITAL OPERATION
Figure la shows the functional diagram and pin numbering of the
4007UB, which contains two complementary pairs of
independently -accessible MOSFETs, plus a third complementary
MOSFET pair that is connected in the form of a standard CMOS
inverter stage. Each of the three independent input terminals of
the IC is internally connected to the standard CMOS protection
network shown in Fig lb. All MOSFETs in the 4007UB are
enhancement -mode devices; Q1, Q3 and Q5 are p -channel
MOSFETs. Fig Ic shows the terminal notations of the two
MOSFET types; note that the B terminal represents the bulk
substrate.

The term 'CMOS' actually stands for 'Complementary Metal
Oxide Silicon field-effect transistors' and it is fair to say that all
CMOS ICs are designed around the basic elements shown in Fig
I. It is thus worth getting a good basic understanding of these
elements. Let's look first at the digital characteristics of the basic
MOSFETs.

The input (gate) terminal of a MOSFET presents a near -

infinite impedance, and the magnitude of an external voltage
applied to the gate controls the magnitude of source -to -drain
current flow. Basic characteristics of the enhancement mode
n -channel MOSFET are that the source -to -drain path is open
circuit when the gate is at the same potential as the source, but

14

Ivl

oz

3

2 11

10

IVI

Inl

12

Figure la: Functional diagram of the 4007 UB dual CMOS pair plus
inverter.

Figure 1b:

Internal input -
protection network
(within dotted lines)
on each input
of the 4007 UB.

a

111

4-01 ANN E L MOSFET

D

JD G - GATE
D  DRAIN
S  SOURCE
B  BULK SUBSTRATE

I I-0-0 8

n-CHANNEL MOSFET

S

Figure lc:

MOSFET terminal
notations

Figure 2:
Digital inverter
made from
n -channel
MOSFET.

Figure 3:
Digital inverter
made from
p -channel MOSFET.

becomes a near short-circuit (a low value resistance) when the gate
is heavily biased positive to the source. Thus, the n -channel
MOSFET can be used as a digital inverter by wiring it as shown in
Fig 2: With a logic 0 (zero volts) input the MOSFET is cut off and
the output is at logic 1 (positive rail voltage), but with a logic 1
input the output is at logic 0.

Basic characteristics of the p -channel enchancement mode
MOSFET are that the source -to -drain path is open when the gate
is at the same potential as the source, but becomes a near -short
when the gate is heavily biased NEGATIVE to the source. The
p -channel MOSFET can thus be used as a digital inverter by
wiring it as shown in Fig 3.
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Note in the Fig 2 and 3 inverter circuits that the ON currents
of the MOSFETs are determined by the value of RI and that
these circuits draw a finite quiescent current when they are in one
of their logic states. This snag can be overcome by connecting a
complementary pair of MOSFETs in the standard CMOS
inverter configuration shown in Fig 4a. Here, with a logic 0 input
applied, QI is shorted, so the output is firmly tied to the logic 1
(positive rail) state, but Q2 is open and the inverter thus passes
zero quiescent current via this transistor. With a logic 1 input
applied, Q2 is shorted and the output is firmly tied to the logic 0
(zero volt) state, but QI is open and the circuit again passes zero
quiescent current. This 'zero quiescent current' characteristic of
the complementary MOSFET inverter is one of the most
important features of the CMOS range of digital ICs, and the Fig
4a circuit forms the basis of almost the entire CMOS family. Fig
4c shows the standard symbol used to represent a CMOS inverter
stage. Q5 and Q6 of the 4007UB are fixed -wired in this inverter
configuration.

4007UB BASICS: LINEAR OPERATION
To truly understand the operation and vaguaries of CMOS
circuitry, it is essential to understand the linear characteristics of
basic MOSFETs. Fig 5 shows the typical gate -voltage to drain -
current graph of an n -channel enhacement mode MOSFET.
Note that negligible drain current flows until the gate voltage rises
to a 'threshold' value of about 1.5 to 2.5 volts, but that the drain
current then increases almost linearly with further increases in the
gate voltage.

Figure 6 shows how to connect an n -channel 4007 UB
MOSFET as a linear inverting amplifier. RI serves as the drain
load of Q2 and R2-Rx bias the gate so that the device operates in
the linear mode. The Rx value must be selected to give the desired
quiescent drain voltage; the Rx value is normally in the range 18 k
to 100 k. If you want the amplifier to give a very high input
empedance, wire a 10 M isolating resistor between the R2-Rx
junction and the gate of Q2, as shown in Fig 6b.

Figure 7 shows the typical ID to VDs characteristics of an
n -channel MOSFET at various fixed values of gate -to -source
voltage. Imagine here that, for each set of curves, VGs is fixed at
the VDD voltage, but that theVDs output voltage can be varied
by altering the value of drain load RL. The graph can be divided
into two characteristic regions, as indicated by the dotted line,
these being the triode region and the saturated region.

When the MOSFET is in the saturated region (with VDs at
some value in the nominal range 5007o to 100% of VGs) the drain
acts like a constant current source, with its current vatue
controlled by VGs: A low VGs value gives a low constant -current
value, and a high VGs value gives a high constant -current value.
These saturated 'constant -current' characteristics provide CMOS
with its short -circuit -proof feature and also determine its
operating speed limits at different supply voltage values.

When the MOSFET is in the Triode region (with Vps at some
value in the nominal range I% to 50% of VGs) the drain acts like
a voltage -controlled resistance, with the resistance value
increasing approximately as the square of the VGs value.

The p -channel MOSFET has an ID to Vps characteristics
graph that is complementary to that of Fig 7. Consequently, the
action of the standard CMOS inverter of Fig 4 (which uses a
complementary pair of MOSFETs) is such that its current -drive
capability into an external load, and also its operating speed
limits, increases in proportion to the supply rail voltage.

Figure 8 shows the typical voltage -transfer characteristics of
the standard CMOS inverter at different supply voltage values.
Note (on the 15 V VDD line, for example) that the output voltage
changes by only a small amount when the input voltage is shifted
around the VDD and OV levels, but that when Vin is biased at
roughly half -supply volts a small change of input voltage causes a
large change of output voltage: Typically, the inverter gives a
voltage gain of about 30 dB when used with a 15 volt supply, or

Figure 4: Circuit la), truth table (b) and standard symbol (c) of the
basic CMOS digital inverter.

Figure 5: Typical gate -voltage to drain -current characteristics of an
n -channel MOSFET.

Figure 6: Methods of biasing an n -channel 4007 UB MOSFET for use
as a linear inverting amplifier.
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Figure 7: Typical ID to VDs characteristics of the n -channel MOSFET
at various fixed values of Nips.

APRIL 1982 93



Data File

Figure 8: Typical voltage transfer characteristics of the 4007 UB Figure 11: Drain -current transfer characteristics of the simple CMOS
simple CMOS inverter. Inverter.

Figure 9: Method of biasing the simple CMOS inverter for linear
operation. Typical gain and bandwidth performance figure are
30 dB and 2.5 MHz at 15 V supply, 40 dB and 710 kHz at 5 volts.

40 dB at 5 volts. Fig 9 shows how to connect the CMOS inverter
for use as a linear amplifier; the circuit has a typical bandwidth of
710 kHz at 5 volts supply, or 2.5 MHz at 15 volts.

Wiring three simple CMOS inverter stages in series (Fig 10a)
gives the direct equivalent of a modern B -series 'buffered'
inverter stage, which has the overall voltage transfer graph shown
in Fig 10b. The B -series inverter typically gives about 70 dB of
linear voltage gain, but tends to be grossly unstable when used in
the linear mode.

Finally, Fig 11 shows the drain -current transfer characteristics
of the simple CMOS inverter. Note that the drain current is zero
when the input is at zero or full supply volts. but rises to a
maximum value (typically 0.5 mA at 5 volts supply, or 10.5 mA
at 15 volts supply) when the input is at approximately half -supply
volts, under which condition both MOSFETs of the in% erter are
biased on: In the 4007 UB, these ON currents can be reduced by
wiring extra resistance in series with the source of each \IOSFET
of the CMOS inverter; we use this technique in the 'rnicropmker'
circuits shown later in this article.

15 -,
VDD  15V

IN
VoiD  10Vi

10OH:>-[>0.4:).0.....0 OUT

VouT

V
5

IN >0-0 OUT

10

VIN

Cal Ibl

15

Figure 10: Wiring three simple CMOS inverters in series (al gives the
equivalent of a B -series 'buffered' CMOS inverter, which has the
transfer characteristics shown if (b)

Figure 12: Individual 4007 UB complementary MOSFET pairs can be
disabled by connecting them as CMOS inverters and grounding
their inputs.

Figure 13: 4007 UB triple inverter.

Figure 14: 4007 UB inverter plus non -inverting buffer.

94 RADIO & ELECTRONICS WORLD



FEATURE

Figure 15: 4007 UB high sink -current inverter.

Figure 16: 4007 UB high source -current inverter.

USING THE 4007UB.
The usage rules of the 4007 UB are quite simple. In any specific
applicaton, all unused elements of the device must be disabled.
Complementary pairs of MOSFETs can be disabled by
connecting them as standard CMOS inverters and tying their
inputs to ground, as shown in Fig /2. Individual MOSFETs can
be disabled by tying their source to their substrate (B) and leaving
the drain open circuit.

In use, the input terminals must not be allowed to rise above
VDD (the supply voltage) or below Vss (zero volts). To use an
n -channel MOSFET, the source must be tied to Vss, either
directly or via a current -limiting resistor. To use a p -channel
MOSFET the source must be tied to VDD, either directly or via a
current -limiting resistor.

as 11 4.3
10

16 T

0 VDD Uvel

0 OUT

0 OV

Figure 18: 4007 UB 2 -input NOR gate.

Figure 19: 4007 UB 3 -input NOR gate.

Figure 20: 4007 UB 2 -input NAND gate.

Figure 17: 4007 UB high -power inverter, with triple the sink -and Figure 21: 4007 UB transmission gate or bilateral switch.
source -current capability of a standard inverter.

APRIL 1982 95



Data File
PRACTICAL 4007 UB CIRCUITS: DIGITAL.
The 4007 UB elements can be configured to act as any of a variety
of standard digital circuits. Fig 13 shows how to wire it as a triple
inverter, using all three sets of complementary MOSFET pairs.
Fig 14 shows the connections for making an inverter plus non -

inverting buffer; here, the Q1 -Q2 and Q3 -Q4 inverter stages are
simply wired directly in series, to give an overall non -inverting
action.

The maximum source (load -driving) and sink (load -absorbing)
output currents of a simple CMOS inverter stage self -limit at 10
-20 mA as one or other of the output MOSFETs turns fully on.
Higher sink currents can be obtained by simply wiring n -channel
MOSFETs in parallel in the output stage: Fig /5 shows how to
wire the 4007 UB so that it acts as a high sink current inverter that
will absor13 triple the current of a normal inverter. Similarly, Fig
16 shows how to wire the IC to act as a high source -current
inverter, and Fig 17 shows the connections for making a single
inverter that will sink or source three times more current than a
standard inverter stage.

The 4007 UB is a perfect device for demonstrating the basic
principles of CMOS logic gates. Fig 18 shows the basic
connections for making a 2 -input NOR gate. Note that the two
n -channel MOSFETs are wired in parallel, so that either can pull
the output to ground from a logic I input, and the two p -channel
MOSFETs are wired in series so that both must turn on to pull the
output high from a logic 0 input. The truth table shows the logic
of the circuit. A 3 -input NOR gate can be made by simply wiring
three p -channel MOSFETs in series and three n -channel
MOSFETs in parallel, as shown in Fig 19.

Figure 20 shows how to wire the 4007 UB as a 2 -input NAND
gate. In this case the two p -channel MOSFETs are wired in
parallel and the two n -channel MOSFETs are wired in series. A
3 -input NAND gate can be made by similarly wiring three
p -channel MOSFETs in parallel and three n -channel MOSFETs in
series.

Figure 21 shows the basic circuit for using the 4007 UB to
make another important CMOS element, the so-called
transmission gate or bilateral switch. This device acts like a near -
perfect switch that can conduct signals in either direction and can
be turned on (closed) by applying a logic I to the control terminal
or turned off (open) via a logic 0 control signal. Here, an
n -channel and a p -channel N1OSFET are wired in parallel (source -
to -source, drain -to -drain), but their gate signals are applied in
anti -phase via the Q1 -Q2 inverter. To turn the Q3 -Q6 transmisson
gate on (closed), Q6 gate is taken to logic I and Q3 gate to logic 0

40
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VCC = 5V
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1

= 10V

VCC = 15V vc, A,
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Figure 23: Typical Av and frequency characteristics of the linear -

mode basic CMOS amplifier.

106 107 108

Figure 24: Typical IDIVDD characteristics of the linear -mode CMOS
amplifier.

via the inverter: To turn the switch off, the gate polarities are
simply reversed.

The 4007 UB transmission gate has a near -infinite OFF
resistance and an ON resistance of about 600 R. It can handle all
signals between zero volts and the positive supply rail value. Note
that, since the gate is bilateral, either of its terminals can function
as input or output.

Finally, Fig 22 shows how the 4007 UB can be wired as a dual
transmission gate that functions like a single -pole double -throw
(s.p.d.t.) switch. In this case the circuit uses two transmission

RI 'D
A,

I VouTNIN)
UPPER 3dr

BANDWIDTH

0 12.5mA 20 2.7MHz
100R 8.2rnA 20 1.5MHz
93OR 3.9mA 25 300kHz
1k0 2.5mA 30 150kHz
5k6 600.,A 40 25kHz
104 370u A 40 15kHz
1004 40,4 30 2kHz
IMO 4uA 10 lkHz

15V

Figure 22: 4007 UB 2 -way transmission gate.
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Figure 25: 'Micropower' 4007 UB CMOS linear amplifier, showing
method of reducing ID, with measured performance details.
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Figure 26: The CMOS amplifier can be used in a variety of linear inverting amplifier applications. Three typical examples are shown here.

Figure 27: Crystal oscillator using la) standard and Ib) micropower
4007 UB CMOS linear inverter.

elements, but their control voltages are applied in anti -phase, so
that one switch opens when the other closes, and vice versa; the
'X' sides of the two gates are shorted together, to give the desired
s.p.d.t. action.

PRACTICAL 4007 UB CIRCUITS: LINEAR.
We've already seen in Figs 6 and 9 that the basic 4007 UB
MOSFETs and the CMOS inverter can be used as linear
amplifiers. Fig 23 shows the typical voltage gain and frequency
characteristics of the linear CMOS inverter when operated from
three alternative supply rail values: This graph assumes that the
amplifier output is feeding into the high impedance of a
10M/ 15pF 'scope probe. The output impedance of the open -loop
amplifier typically varies from 3k0 at 15 volts supply, to 5k0 at 10
volts, to 22k at 5 volts, and it is the product of the output
impedance and output load capacitance that determines the
bandwidth of the circuit; increasing the load capacitance or
output impedance reduces the bandwidth.

As you would expect from the voltage transfer graph of Fig 8,
the distortion characteristics of the CMOS linear amplifier are not
particularly wonderful: Linearity is quite good from small -
amplitude signals (output amplitudes up to 3 volts pk-to-pk with a

15 volt supply), but the distortion then increases progressively as
the output approaches the upper and lower supply limits. Unlike a
bipolar transistor circuit, the CMOS amplifier does not 'clip'
excessive sine wave signals, but progessively rounds off their
peaks.

Figure 24 shows the typical drain -current versus supply -
voltage characteristics of the basic CMOS linear amplifier. Note
that the supply current typically varies from 0.5 mA at 5 volts to
12.5 mA at 15 volts.

In many applications, the quiescent supply current of the
4007 UB CMOS amplifier can usefully be reduced, at the expense
of reduced amplifier bandwidth, by wiring external resistors in
series with the source terminals of the two MOSFETs of the
CMOS stage, as shown in the `micropower' circuit of Fig 25. This
diagram also shows the effect that different resistors values have
on the drain current, voltage gain and bandwidth of the amplifier
when it is operated from a 15 volt supply and has its output
feeding to a 10M/I5pF 'scope probe.

It is very important to appreciate in the Fig 25 circuit that
these additional resistors add to the output impedance of the
amplifier ( the output impedance is roughly equal to the Rl-Av
product) and this impedance and the external load
resistance/capacitance has a great effect on the overall gain and
bandwidth of the circuit. When using 10 k values for RI, for
example, if the load capacitance is increased to 50 pF the
bandwidth falls to about 4 kHz, but if the capacitance is reduced
to 5 pF the bandwidth increases to 45 kHz: Similarly, if the
resistive load is reduced from 10 M to 10 k, the voltage gain falls
to unity; for significant gain, the load resistance must be large
relative to the output impedance of the amplifier.

The basic (unbiased) CMOS inverter stage has an input
capacitance of about 5 pF and an input resistance of near -
infinity. Thus, if the output of the Fig 25 circuit is fed directly to
such a load, it will show a voltage gain of about 30 and a
bandwidth of 3 kHz when RI has a value of IMO; it will even give
useful gain and bandwidth when RI has a value of 10M, but will
consume a quiescent current of only 0.4 uA!

The CMOS linear amplifier can be used, in either its standard
or micropower forms, to make a variety of fixed -gain amplifiers,
mixers, integrators, active filters and oscillators, etc. Three
typical basic applications are shown in Fig 26.

A particularly attractive linear application is as a crystal
oscillator, as shown in Fig 27a. Here, the CMOS amplifier is
linearly biased via RI and provides 180° phase shift, and the Rx-
C I -XTAL-C2 pi -type crystal network provides an additional 180°
of phase shift at the crystal resonant frequency, thereby causing
the circuit to oscillate. If you simply want the crystal to provide a
frequency accuracy within 0.1% or so, Rx can be replaced by a
short and C1 -C2 can be omitted: For ultra -high accuracy, the
correct values of Rx-Cl-C2 must be individually determined (Fig
27 shows the typical range of values). In micropower applications,
Rx can be incorporated in the CMOS amplifier, as shown in Fig
27b. If desired, the output of the crystal oscillator can be fed
directly to the input of an additional CMOS inverter stage, for
improved waveform shape/amplitude.
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Figure 28: This 4007 UB ring -of -three astable consumes 280 uA at
6 V, 1.6 mA at 10V.

Figure 29: This micro -power ring -of -three symmetrical 4007 UB
astable consumes 1.5 uA at 6 V, or 8 uA at 10 V.

Figure 30: This 4007 UB asymmetrical ring -of -three astables
consumes 2 uA at 6 V, 5 uA at 10 V.

Figure 31: This dual time constant version of the 4007 UB astable
generates a very narrow output pulse.

C1/93 I,..
VALUE AT 9V W P

47./104, 1.5uA 330to 900rm

10n/33k 3.5uA 1110w 190v

Figure 32: This micro -power version of the 4007 UB dual -time-

constant astable consumes absolutely minimal currents.

PRACTICAL 4007 UB CIRCUITS: ASTABLES.
One of the most useful applications of the 4007 UB is as a ring -of-
three astable multivibrator: Fig 28 shows the basic configuration
of the circuit. Wave -form timing is controlled by the values of RI
and CI, and the output waveform (A) is approximately
symmetrical. Note that for most of the waveform period the
front-end (waveform B) part of the circuit operates in the linear
mode, so the circuit consumes a significant running current.

In practice, the running current of the Fig 28 4007 UB astable
circuit is far higher than that of an identically configured B -series
`buffered' CMOS chip such as the 4001 B, the comparative figure
being 280 uA at 6 V and 1.6 mA at 10 V for the 4007 UB against
12 uA at 6 V and 75 uA at 10 V for the 4001 B. The 4007 UB
circuit, however, has a far lower propagation delay than the
4001 B and typically has a maximum astable operating speed that
is three times higher than that of the 4001 B.

The running current of the 4007 UB astable can be greatly
reduced by operating its first two stages in the `micropower'
mode, as shown in Fig 29. This technique is of particular value in
low -frequency operation, and the Fig 29 circuit in fact consumes a
mere 1.5 uA at 6 V or 8 uA at 10 V, these figures being far lower
than those obtainable from any other IC in the CMOS range. The
frequency stability of the Fig 29 circuit is not, however, very
good, the period varying from 200 mS at 6 V to 80 mS at 10 V.

Figure 30 shows how the 4007 UB can be configured as an
asymmetrical ring -of -three astable. In this case the 'input' of the
circuit is applied to n -channel MOSFET Q2. The circuit consumes
2 uA at 6 V or 5 uA at 10 V.

Figure 3/ shows how the symmetry of the above circuit can be
varied by shunting RI with the D1 -R3 network, so that the charge
and discharge times of CI are independently controlled. With the
component values shown, the circuit produces a 300 uS pulse
once every 900 mS and consumes a mere 2 uA at 6V or 4.5 uA at
10 V. Note that these characteristics are similar to those of the
ideal 'sample -pulse generator' circuit that was mentioned at the
end of `Data File No 4'

Finally, to round off this edition of Data File, Fig 31 shows
how the current consumption of the above circuit can be even
further reduced, by operating the Q3 -Q4 CMOS inverter in the
micro -power mode. The table gives details of circuit performance
with alternative CI and R3 values. This circuit will give years of
continuous operation from a single battery supply.  R & EW

Your Reactions
Circle No. Circle No.

Immediately Applicable 5 Not Applicable 7
Useful & Informative 6 Comments 8
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-THIS MONTH'S NEW KITS
For the musically inclinedDrum Synthesiser ,,,,,,,, E29.50
Mixer/Pre Amp EIS 00
Stylus Organ Ea 95
For the Service Engineer
Micro Volt Multiplier E3 95
Sign Wave Generator £5 75
Linear Power Output Meter £11 50
For the Ham or CB Enthusiast
Aerial Rotator £24 50
Aerial Direction Indicator :5.90
For the Motorist
Electronic Ignition Kit £19 50
For all of you
Electric Jigsaw Puzzle E5.30
Blow Heater Kit . 16.45
And if you are having TV Interference Problems
HighPass Filter E1.95
LowPess Filter E3 45

UNIVAC KEYBOARD BARGAIN
Ideal for use with 2X80/81. Has 50 keys and many other parts
for your spares box. Probably cost in excess of E100. In very
good used condition - E13.50  £2.00 post. Diagram showing
how to connect to 2%80/81 - £2.00 extra.

COMPUTER DESK

Size approx. 4'x 2' x 26" high. These were made for hard
work, the top being formica covered. Suitable for housing
instruments or for use as office desks. Beautifully made, these
cost over £100 each, our price only E11.50 each, however, you
must arrange to collect.

EXTRACTOR FANS
Mains operated - ex. Computer.
5" Woods extractor

£5.75 Post f 1 CO.
6" Woods extractor

£6.90 Post E1.25
6" Plannair extractor

E7.50 Post £1 00

4"x 4" Muffin 115v
£4.50 Post 50P

4 '0 4" Muffin 230o,
E5.75 Post 50p

INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infra red or ordinary light is broken. Main con,
ponents - relay. photo transistor, resistors and caps, etc.
Circuit diagram but no case. Price £2.30

INSTRUMENT BOX WITH KEY
Very strongly made 1ply-wood sides with hard board top and
bottom) This is black grained effect, vinyl covered, very pleasing
appearance. Internal dimensions long, wide, 6" deep,
Ideal for carrying your multi range meter and small tools and for
keeping them in a safe place. £2.30. Post paid if ordered with
other goods, otherwise E1.00.

ROPE LIGHT
4 sets of colowed lamps in translucent plastic tube arranged to
give the appearance of a running or travelling light. With variable
speed control box, ideal for disco or shop window display,
Complete, made up. ready to plug into mains. £36.00 v E2 post

COMPUTER KEY SWITCHES (make your own keyboard)
These are for making up on a p.c.b. and consist of a vertical mount.
ing computer type reed switch, which makes circuit when a magnet

Passes over it. The magnet is located in
the plastic plunger which in turn is

depressed by a push rod, to
which the legended top is

fixed. These are made

41111/111
up in banks of
6, price E2.30
per bank of 6
(including tops)

OUR CAR STARTER AND CHARGEP KIT has no doubt saved
many motorists from embarrassment in an emergency you can start
car off mains or bring your battery up to full charge in a couple of
hours. The kit comprises 250w mains transformer, two 10 amp
bridge rectifiers, start/charge switch and full instructions. You can
assemble this in the evening, box it up or leave it on the shelf in the
garage, whichever suits you best. Price £11.50  £2.50 post.

GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring
only 5:in x x is an extremely high gain 170dB) solid
state amplifier designed for use as a signal tracer on GPO cables, etc.
With a radio it functions very well as a signal tracer. By connecting
a simple coil to the input socket a useful mains cable tracer can be
made. Runs on standard 4Vw battery and has input, output sockets
and on -off volume control, mounted flush on the top. Many other
uses include general purpose amp, cueing amp, etc. An absolute
bargain at only £1.85. Suitable 80ohm earpiece 69p.

FREE BE ENCLOSED
NB AT RH GAALI OLIRSDTEWR L

3 CHANNEL SOUND TO LIGHT KIT
Complete kit of
parts for a
three -channel
sound to light
unit controlb
ing over 2000
watts of light.
ing. 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 far each channel,
and a master on/off. The audio input and output are by
sockets and three panel mounting fuse holders provide thyristor
protection. A four -pin plug and socket facilitate ease of connect.
ing lamps. Special snip price is 114.95 in kit form or 125.00
assembled and tested.

MULLARD UNILEX
A mains operated 4  4 stereo
system, Rated one of the
finest performers in the
stereo field this would
make a wonderful gift for
almost anyone. In easy to assemble
modular form this should sell at about E30
- but due to a special bulk buy and as an in-
centive for you to buy this month we offer the sys-
tem complete at only £18.75 including VAT and post.
FREE GIFT - buy this month and you will receive a pair of
Goodman's eliptical 8"x 5" speakers to match this amplifier.

111 POCKET AUDIO COMPONENT TESTER
THIS MONTH'S SNIP

With it you can quickly test diodes, rectifiers, transit:
ors, capacitors, check wiring and jl.C. boards for open
circuits, find the anode and cathode of a diode or
rectifier and whether a transistor is PNP or NPN, which
are the base collector and emitter connections. Con.
densers, if bad, give a continuous signal, but if good,
give intermittent signals of varying length depending on
their value. The test current is very low I2uAl and the
voltage only 1 4v, so it is also possible to check MOS
devices, as well as sensitive transistors without fear of
damaging them. The unit is supplied complete with
.rternal battery, which should last many months
Price £3.45p

THERMOSTAT ASSORTMENT
10 different thermostats 7 hi.metai tyPet and 3 liquid types.
There are the current state which will open the switch to protect
devices against overload, short circuits, etc., or when fitted say
in front of the element of a blow heater, the heat would trip
the stet if the blower fuses. appliance stare, one for high temp-
eratures. others adjustable over a range of temperatures which
could include 0 - 100°C. There is also a thermostatic pod which
can be immersed, an oven stet, a calibrated boiler stet, finally an
ice stat which, fitted to our waterproof heater element, up in the
loft could protect your pipes from freezing. Separately, these
thermostats could cost around 115.00 however. you can have
the parcel for E2.50.

6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Based on circuit which
appeared in a recent issue of Radio Constructor. Complete kit in.
eludes case materials. six transistors and diodes, condensers, resist'
ors, inductors, switches. etc. Nothing else to buy if you have an
amplifier to connect it to ore pair of high resistance headphones.
Price £11.95.
MEDIUM & 2 SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginners model. Price £2.30. Crystal
earpiece 65p. High resistance headphones (gives best results) £3.75.
Kit includes chassis and front but not case.

TRANSMITTER SURVEILLANCE
T.ny, easily hidden but which will enable conversation to be Picked
up with FM radio. Can be made in a matchbox - all electronic
Parts end circuit. £2.30. (Not licenceable in the U.K.).
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. E8.90 comp. kit
INot licenceable in the U.K.)

RADIO STETHOSCOPE
Easy to fault find -- start at tne aerial and work towards the speaker
- when signal stops you have found the fault. Complete kit £4.95.

MUGGER DETERRENT
A high'note bleeper, push latching switch, plastic case and battery
connector. Will scare away any villain and bring help. E2.50 con,
plate kit.

POPULAR SNIP - STILL AVAILABLE
And it still carries a free gift of a desolderinp pump, which we are
currently selling at E6.35p. The snip is perhaps the most useful
breakdown parcel we have ever offered. It is a parcel of 50 nearly
all different computer panels containing parts which must have
cost at least E500. On these boards you will find over 300 IC's.
Over 300 diodes, over 200 transistors and several thousand other
parts, resistors, condensors, multi -turn pots, recifiers, SCR, etc
etc. If you act promptly, you can have this parcel for only E8.50,
which when you deduct the value of the desoidering pump, works
out to just a little over 4p per panel. Surely this is a bergsin you
should not miss)
When ordering please add 12.50 post and E1.27 VAT.

J. BULL (Electrical) Ltd.
(Dept. REW), 34 - 36 AMERICA LANE,

HAYWARDS HEATH, SUSSEX RH16 3QU.
Established
30 YEARS

BURGLAR ALARM CONTROL PANEL
Contains labelled connection block, latching relay, test switch and
removable key control switch. Simplifies tne whole installation,
all you have to do is to take wires to pressure pads and to alarm
bell. Price £7.95, with complete diagram.

MINI MONO AMP on p.c.b., size 4-x 2"
approx. Fitted volume control and a hole
for a tone control should you require
1. The amplifier has three

transistors and we estimate
the output to be 3W rms.
More technical data will be
.ncluded with the amplifier.
Brand new. perfect condition,
offered at the very low price of
E1.15 each, or 10 for E10.013.

DELAY SWITCH
Mains operated - delay can be accurately
set with pointers knot) for periods of up
to 2'/.hrs. 2 contacts suitable to switch 10
amps - second contact opens a few mini
cites after 1st contact. E1.95.

"" 3

3

TIME SWITCH BARGAIN
Large clear mains frequenCy controlled

I clock, which will always show you
the correct time  start and stop switch.
es with dials. Complete with knobs.
12.50.

LEVEL METER
Size approximately '." square, scaled signal
and power but cover easily removable for
resealing. Sensitivity 200 uA. 75p.

WATERPROOF HEATING WIRE
60 ohms Per yard, this is a heating element wound on a fibre glass
coil and then covered with p.v.c. Dozens of uses - around water
PPM, under grow boxes in gloves and socks.

TANGENTIAL BLOW HEATER
2.5 Kw quiet.
efficient instant
heating from
230/240 volt
mains. Kit consists
of blower as
illustrated. 2.5 Kw
element, control switch and data all for £4.95. post El 50.

12V SUBMERSIBLE PUMP
Just loin it to your car battery, drop it into the liquid to be moved
and up it comes, no messing about, no priming, etc and you get a
very good head. Suitable for water, paraffin and any non -explosive
non -corrosive liquid. One use if you are a camper, make yourself
a shower. Price: £8.50.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs. repeats daily
automatically correcting for the lengthen.
mg or shortening day. An expensive time
switch but you can have it for only 12.96.
These are without case, but we can supply
metal case with window E2.95.
Also available is adaptor kit to convert
this into a normal 24hr. time switch but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-

troller for the immersion heater. Price of
adaptor kit is £2.30. Post any or all items £1,

S*11-I
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12V FLUORESCENT LIGHTING
For camping - car repairing - emergeny lighting
from a 121, battery you can't beat fluorescent
lighting. It will offer plenty of well
distributed light and is
economical. We
offer an inverter
for 21" 13 watt
miniature fluores-
cent tube. E3.45.
(tube not supplied).

FIVE UNUSUAL SWITCHES
For inventors, experimenters, service engineers, students or in
fact anyone interested in making electrical gadgets. The parcel
contains - delay switch -- motor driven switch - two-way and
off switch - polarity changing switch - and humidity switch. Our
regular price for these switches bought separately is over (10, but
this month you can hey, the 5 for E2.50.

SPIT MOTORS These are powerful mains operated
induction motors with gear box
attached. The final shaft is a rod
with square hole, so you have altern
alive couplingmethods - final speed
is approx. 5 revs/mm, price £5.50. -
Similar motors with final speeds of
80. 100, 160 & 200r.p.rn. same price.

COMPONENT BOARD
Ref. W0998
This is a modern fibreglass board which contains a multitude of
very useful parts, most important of which are. 35 assorted diodes
and rectifiers including 4 3amp 400v types (made up in a bridge) 8
transistors type BC 107 and 2 type SPY 51 electrolytic condensers.
SCR ref 2N 5062, 25 Out 100v DC and 100uf 25v DC and over 100
other parts including variable, fixed and wire wound resistors,
electrolytic and other condensers. A real snip at E1.15.

MAIL ORDER TERMS: Cash, P.O. or cheque with order. Orders under £10.00, add
60p service charge. Monthly account orders accepted from schools and public companies.
Access & Barclaycard orders phone Haywards Heath (0444) 54563. CALLERS: to
Hayward, Heath (closed Sat.), or 2, Bentham Road, Off Elm Grove, Brighton (closed
Wed.). BULK ORDERS: Write for special quotation. Normally delivery is by return.

APRIL 1982 174 for further details
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