
PRODUCTS
HALL EFFECT DEVICES

amlaff ANALOGUE
SWITCH ICS



doesyour
computer talk?

ill 1111. .11.11 4 4 ..
For use with Nascom, Pet,
Apple, Tandy, UK 101.

The first in our new range
of peripheral boards for the
popular microcomputers is a
speech synthesizer.

As with all our products it
is fully built and tested.

The main board is 8" x 5",
through plated, double sided
and fully buffered. We are

using the National
Semiconductor 'Digitalker'
chip. There is an on -board 2"
speaker and audio amplifier.

The speech -board itself is
"Nasbus" compatible.

There is a piggy -back board
which generates an RS232
interface to any computer
with an RS232 serial port.

The board is supplied with

Arfon Microelectronics is a
new company based around
the knowledge and proven
design success of people who
have been at the forefront of
the expansion of micros in the
UK.

The design group have an
interest in many areas
involved with microprocessors
and future products will not
always be specifically
computing.

Based in Caernarfon, in a
modern 25,000 sq.ft. factory,
the company will sell its
products throughout Europe.
The custom built factory will
produce built and tested
products to a very high
standard.

Not only will the factory
produce 'house products' but
will also manufacture

the necessary user software
to make insertion into your
programs simple. The depth
to which you expand your use
of the board is your decision.

The "Digitalker" chip has
256 expressions which include
words and sub -sounds. These
sub -sounds will enable you to
expand your vocabulary
rapidly and allow you to write

your expressions/responses
etc. into your programs using
the appropriate code.

N.B.
Nascom Apple products
available immediately.
Commodore, PET,
Tandy,UK101, Video Genie
available very shortly.

products that the design team
have generated for outside
companies.

Arfon would like to hear
from any company with a
possible design and/or
manufacturing need related to
their own business.

For contact with the design
team etc. please write to
K. Borland at 153 High Street,
Potters Bar, Hertfordshire.

Available Now: a Light Pen in use with the same series of
microcomputers. The pen is properly encased and the whole
manufactured for commercial use. The flexibility of input with a
light pen and the instantanious screen addressing makes this
product a must for a regular computer user.

rFor details of the products and to get on our mailing list
please fill in the coupon and post to
Arfon Microelectronics Limited, Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales.I
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Low cost excellence
with a 2 YEAR guarantee

DM 801 DIP Meter- 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 -

CVV 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 3Y2 digit DMM.

AG202A 200KHz R.C. Oscillator - 20Hz to 200KHz in 4 ranges -
Sine and Squarewave - Flat OP to 10y r m s from 600 ohms -
< 0.5% distortion -> 60dB of variable OR atten - Ext. Sync. -
Large easy to read single dial with smooth precise tuning control -

AG203 Low Distortion Oscillator - 0 1% distortion - 10Hz to
1MHz in 5 ranges

SG 402
30 MHz AM.
SIG. GEN.

CO 1303D
5 MHz
OSCILLOSCOPE

£59 £108 4
SG402 A.M. Signal Generator - 100KHz to 30MHz in 6 bands -
100mV of 0 P with variable attenuator - Int and Ex A M - Solid

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

FG 270
FUNCTION GEN.

£139

FG270, Function Generator -0.1 Hz to 1MHz in 6 ranges -
sine, square and triangle - 20V pp open circuit output -< 1%
distortion -D C. offset - TTL OAP - Ext. VCO for sweep tests

FG271 as above plus 0.02Hz to 2MHz in 7 ranges - Int sweep -
Pulse. Tone Burst and A.M.

C01303D, 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.

1 KHz and 1 575KHz - ideal for SSB. A.M. C W etc.

DL 705
31/2 DIGIT
DMM

£92

DI 705 3Y2 Digit LED DMM - 2V FS 1000V FS (DC and AC) - 20A
FS to 200 mA FS (DCI -2 ohms FS to 20 M ohms FS - Accuracy

0 5% of reading - Compact, reliable and easy to use
DL706 31/2 Digit Auto Ranging and Zero -0 1% of reading - 100pV

resolution - AC Amps
DL 720 4 V2 Digit -0 03% 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 THECATALOGUE

OAROJNAlla

VISA

TRIO.
House of Instruments Ltd.,

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

Telephone: (0799) 24922
Telex: 81653.
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EDITORIAL

Keeping it up
When our various associates heard that a monthly
electronics magazine was being planned, the most
commonly asked question was:
"How on earth are you going to find enough material
every month ? "

Well, fear not, we are perpetually faced with the
problem of finding room for both the planned contents,
and the last minute arrivals. The fact is that there is no
shortage of material, and with this issue, you will see that
we have squeezed some of the type sizes down a little to try
and get it in. We have debated the concept of increasing
the number of pages for editorial, but due to various
production problems, this isn't going to be possible just yet.

We would also like to improve the paper type and
quality, but you will notice that other 'bookstall'
electronics magazines are printed on similar paper for a
very good reason -not many of you would be willing to pay
85p for a 'glossy' version, although we are open to your
suggestions.

A brief survey amongst those who comment on the
paper quality reveals that when put like that, 70p for 100
pages with around 70 pages of 'non -advertising' looks like
rather good value.

The next most common comment assumed that the
first few issues would be easy (i.e. assuming we would have
six months to plan them) and that things would begin to
fall apart once we began operating in real time. Well, such
was the schedule of events with the introduction of the
concise parts catalogue into the overall scheme, that we
have been producing R&EW in real time from the first
issue. This dash between issues isn't too good for the
ulcers, but we are pleased to say that we have now settled
into more of a routine - and have acquired a full
complement of production staff.

This relative breather allows us to introduce a couple
of new features this month; Data Brief and Data File. Data
Brief is a two page concise review of the specifications of
an IC that is not perhaps as well known as something like a
741. An ultra low cost evaluation 'kit' comprising the IC
and a printed and etched - but undrilled - PCB, is also
supplied to encourage our readers to get 'hands on'
experience by overcoming the biggest two drawbacks - time
and money. Use the response page to let us know what you
think of the idea, and suggest other IC's that deserve an
airing.

The second new feature of this issue is Data File
-written by Ray Marston - who also takes over as Editor of
R&EW with effect from the next issue. I wouldn't want to
load him with the responsibility of this issue, which was
only completed just after he made his official start.

I have enjoyed the challenge as acting editor of
R&EW for the first three issues, but now that Ray is free to
assume the role, I can get back to my job of investigating
potential features, and reading some of the 30 magazines
that arrive here every month. You are in good hands.

/742-91.-
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CB Started on November 2nd
At the time of writing, the news of

the CB start date has just about been
leaked through the 'usual' channels, and
the race is definitely on to get equipment
on sale by the time this issue appears. You
will find mention herein of the first UK
specification CB set that we have been
allowed to test to our satisfaction, and if
they're all as good, then there won't be a
lot of trouble to other users of the
spectrum.

Regardless of personal opinions, CB
will doubtless bring about a sudden and
massive increase in awareness of general
communication technology. R&EW's
coverage will continue to concentrate on
the technical and engineering aspects -

there's enough of the 'good Buddy' style
waffle available already.

The Writing on wall for Video
disc systems already??

Without actually managing to get off
the ground, it seems possible that the
video cassette recorder has overwhelmed
the much vaunted video disk. Philips are
still not happy with the produceability of
the disc at their Blackburn plant, and
hardware to play the software is equally
elusive.

What this means for the huge

An electronic Telex, at last
With their usual flair for speedily

accepting advances in technology,
Telecom is making the first electronic
telex terminals available to subscribers in
the central and west London areas. The
Z-80 based units are made by Trend
Communications at around £1500 a piece,
which has to be cheaper than the
clattering converted 'typewriter' in the
shape of the ITT teleprinters that most
people have associated with the service
since its inception.

The device uses the micro to perform
various dialling and indexing functions,
with 8k or 16k of CMOS message store.
Error correction and editing modes are also
available.

Will they be cheaper to hire than the
ITT Creed 15B?? We are waiting to find
out, but since the mechanical device must
be costing at least as much to produce by
now, it will be interesting to see if BT use
the opportunity to hike the rates on long
suffering BT business customers.

In view of the fact that any
experienced PET or small micro user
could turn a fairly basic machine into
something approaching a telex terminal
with built in word processing, it seems
strange that the ITT 3000 Perfector
(electronic telex with word processing plus
a bit more) is being aimed 'firmly at the
top end of the telex market'. Sounds
ominous on the price front.

A prize of to the first reader to
submit a program to turn any popular
micro system into an electronic telex, and
show BT how it can be done for less than
£500. Even better if you can produce a
circuit for a suitable communications
interface from something like the
universal RS232, together with a universal
BASIC program.

It's a shame BT did not concentrate
on tidying up this archaic communication
medium before rushing into the Prestel
system with such a splash.

64K plastic RAMS from Hitachi
Hitachi has now produced its 64K

static RAM in plastic. The chip is derived
from the earlier and far more costly
ceramic package version to allow for
different internal dimensions of the
molded encapsulation.

Electrical improvements include
improved alpha particle resistance, and an
increase in cell capacity from 60 to 90
femtofarads. Production is expected to
reach 700,000 devices a month by 1982.

BNOS to market built R&EWprojects
We are pleased to announce the

appointment of BNOS electronics as the
first official manufacturers of R&EW
project hardware, for sale as built and
tested items. It is anticipated that most
effort will be concentrated on the items ofcommunications interest for the timebeing.

* * * * * * * *

investment made in the system by the
various consumer giants who must have
tipped the best part of £1000m into the
various programmes is almost too awful
to contemplate. However, the spin off's
(sorry) in the shape of the development of
laser disc memory systems and the huge
data storage these represent, could almost
be considered worth the trouble. Watch
this space.

Ricoh in the Semi business
Following the path of vertical

integration, Ricoh are now making their
own MOS products in a $37.5 million
facility for the design, development and
production of LSI. Capacity is 1.5 million
devices per month.

Stanley to make colour LCDs
Famous for high brightness LEDs,

Stanley Electric are spending $10 million
on a plant to produce colour LCDs. The
products are destined for industrial and
automotive applications - production
capacity is around 1 million units a
month.

Hitachi produce HF power FET
The 2SK317 is the first of Hitachi's

RF power transistors. It can put out a
whopping 180W at 100MHz and over
100W for 5W input at I75MHz. It readily
parallels to provide multi KW FM
broadcast transmitter power levels.

The drain -source voltage is 180v, and
the overall concept is rather more akin to
the use of valve stages, overcoming many
of the problems associated with low
voltage, huge current bi-polar systems.

REW's data sheet service can provide
a data sheet of this and the 'half power'
version, the 2SK318 (35p and an SAE, or
50p inc. postage, circle 50 on the
response card, and pay by credit card).

We hope to be featuring this device
shortly, which promises great things for
all aspects of HF and VHF
communication.
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NEWS

Multichannel TV sound
In one of those moves, designed to

prod along the need for consumer
updates, several countries (notably Japan)
have been starting to get to grips with
stereo TV sound. Not only stereo sound,
but bilingual sound - which is a great
benefit to those many cosmopolitan areas
where the local lingo is heavily influenced
by ethnic concentrations. West Germany
has just started with its system of stereo
sound on the ZDF channel. Britain has no
plans at present.

Fuji Electric to Second Source
Siemens

Fuji is planning to make Siemens
devices in Japan, after first establishing
the market through a joint Fuji/Siemens
venture (Fuji Electronic Components)
which simply imported the Siemens
product, production in Japan is starting
about now. Mainly heavy duty devices are
involved.

Analogue Devices & bit AID with
RAM

The AD7581 combines an 8 -bit A/D
with 8 channel multiplexer, dual port
RAM and housekeeping logic in a single

The device continually
performs sequential conversions on each
input, and connects to virtually any 8 -bit
MPU, looking just like a RAM
eliminating the need for interface logic
and software development.

Liquid cooled car stereo

US resigned to Japanese
computer influx

Much as a medieval peasant who has
just been forced to watch his wife being
ravaged by a horde of marauding
Norsemen, only to find that they follow
up by pressing their attentions upon his
daughters, the US microcomputer
business is shutting its eyes, and thinking
of Uncle Sam as the Japanese move from
consumer goods to the Micros.

A report by an American consultancy
group - Strategic Inc., of San Jose
-describes the situation as inevitable, in
that the superior quality, more than just
the lower price, will mean that Japanese
products will take a big slice of the
market. Only FCC RFI standards are pre-
venting a huge influx at the present time,
but these are rapidly being sorted out.

LooK kr' me' FionlEY* * * * * * * * * *
Breadboard 81

Once again the major annual
`enthusiasts' gathering is looming on the
calendar. As usual, the venue is the
Horticultural Halls in Westminster - the
dates are the 11th to the 15th of
November.

R&EW will be there, along with a
selection of items from issues past present
and future. Come along and tell us what
you like and dislike about R&EW.

Toyota's 1981 Cressida models are
being supplied to the US market with a
liquid cooled audio system. The heat
pump system cools the 40W per channel
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Cartridge Winchesters
No, not the sort of thing to keep the

`Injuns' at bay, but a device the same size
as an 8 inch floppy disc, with 10MBytes of
formatted storage - which is removable.
(Up to now, hard discs have stayed put).

These devices are made by Data
Peripherals of Sunnyvale, and together
with a conventional technology 40MByte
drive of the same size, provide the ideal
means of backing up a mass storage
requirement quickly and efficiently. Data
can be dumped at the rate of 4MBytes per
minute. Unlike magnetic tape the backup
system is itself a self contained and useful
`working' storage medium.

The 10MByte drive (known as the
Lynx) uses a servo technique whereby
10% of the disc surface is precoded with a
control signal, which is detected and read
by the read/write head. The servo
feedback signal is processed by an MPU
to drive the head positioning control.

Having just installed the R&EW
North Star Horizon networked system
base on the S100 bus with hard disc, we
are wondering if this is now obsolete.

RCA brighten up 1802
developments

Combining their talents as colour TV
makers with the versatile 1802 CMOS
MPU, RCA are introducing a 1,500 dollar
development system comprising a 10"
colour monitor, two cassette drives, CPU
card, memory/tape controller card. Video
display controller, and PROM programmer.
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Sony show 1125 line TV
Satellite broadcasting has encouraged

development of high definition TV
systems, and market leader Sony has been
showing off its 30MHz bandwidth system.
The definition is claimed to rival a 35mm
film, with three separate channels for the
primary colours.

The recording system uses a

wideband RGB 1 inch videotape, using a
wideband digital timebase corrector, and
a new A/D system.

Not surprisingly, this system
expected to revolutionize the motion
picture industry, offering the advantages
of instant replay, repetitive recording
electronic editing etc.
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With J.W.R's
Big Range

for Breakers.
Over 450 listed items

Send for
Accessory Catalogue

MINED
AIM IS

John Woolfe Racing Ltd., Woolfe House,
". Norse Road, Bedford, MK41 OLF England.

Telephone: 0234 41441. Telex 825483.

CBS promote 'CX' noise
reduction system - for discs

Possibly as a result of viewing the
pricing problems with the digital video
disc, CBS are marketing a noise reduction
system for discs instead. The system is
compatible with standard reproduction
techniques, but players equipped with the
appropriate decoder can achieve 85dB
S/N (par for the digital disc).

A/B tests in front of the pundits
revealed (as usual) that most of the gurus
of audio could not tell the difference,
although doubtless many will be able to
write a few lucrative pages of excuses.

CBS and Warner have so far decided
to adopt this recording format, and we
hope to report further in due course.
5.25" pluggable hard disks

Following the introduction of the
8in. Winchester cartridge disc, Seagate
Technology, DMA Systems, and Dysan
Corp. have joined forces to do the same
for 5.25in. disc systems. The project is
now at 'design specification stage', which
is a non -committal way of reminding every-
one that the project is still under way.

BUILD A PAIR OF MICRO MONITORS!
Just a lew hours easy and
Interesting work and you'll have
a superb pair of compact
loudspeakers for about half the
price of equivalent 'assembled'
mode/s.
The Wilmslow Audio Micro
Monitor will stand comparison
with any speaker of similar size
tat any price!). Don't take our
word for it - call fora
demonstration!

Yee

The Micro Monitor kit contains all the components needed -a pair of
cabinets in flat -pack form - accurately machined for easy assembly, all
drive units, crossover networks, acoustic wadding, grille foam, velcro,
nuts and bolts, etc. No electronic or woodworking knowledge required -
simple, foolproof instructions supplied. The cabinets can be stained,
painted or finished with iron -on veneer. Dimensions of assembled
cabinet: 32 x 24x 20cms. Suitable for amplifiers of 20-50 watts.

Price: £103.95 per pair including VAT. Carriage and insurance f5.95

audio
L The fern 10f Speakers

35/39 Church Street, Wilmisow, Cheshire

0625 529599

Lightning service on telephoned credit card orders,
25 for further details

SK9 lAS
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BI-PAK AUDIO
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*who Amoeba 506./ IT M S with fume heal unit and

seat Crag' portion
Introduced to NMI the demand la a her parried
plows amp capable to drwrg hath aunty Weaker

systems ai up to 50ft worth cisiaton Awes blow 05%

Weal to dornesec use Dtscos PA,system* rectum
agans etc The geneeoush wed componenh ensure

ominous operwon et Pugh

9 moan levels A1120 50 wan

Au].) Amp Module
5620.. supply

4%

!a
'

e

'ii

f13.14.

STEREO
PRE -AMPLIFIERS

PAl? Supply voltage 7212. mut sensenh 300mu Suit

11.103201101 13.55. PAII Supply votive 3055.
spun Tape Tuner Meg P U Suit /11.50A180 £17.115.

PAM Supply wimp 15.731 Kotula Tape Taw MN
PU Su* A160A1120.4250 [1124.

GE100 MKII 401166
10 Channel.

Monographr

Equalise

Oniv 155enth r 65rne. m 50n..ndtelsec the 1033 10i 45 mm

Side potenoometers and knots Mach we mounted

m a board above the acuity In the range of 31I4 to
101(19 you can our and boost t12r1B Wfitl Me 10 Odes

etch with hequency marked on the woof board The

4100 cams waste mars PA systems and duos It

WI also mew.* the sound rprodschon of rode egatng
audio ecupenent Poser scpPy fa GE100 ad SG11
Together weer Translarrer no 2941

GE10) Man 10 Dunne rnonopaphr
Equal/set with sides h Knobs f21100.

BI-PAK 's COMPLETELY NEW CATALOGUE
comploo,,e devgned lull of the type of comp, r iii tap, , .

very interesting ones you run won be using inn tai c1cr Inv IAigr .1 'ewer,:!

semiconductots for the *Indio, and Professional you could hope lo turd

Thee are no wasted page of useless intimation so Olen tin hided
Catalogues published nowadays lust solid Mats e poi r des. option .11,(1

individual tedious of what we have available But temembet Pak rpm,
has al.r been to Mil quality components n1 competiftve pin...41111MT

WE STILL DO.

Al PAK 't COMPII 1118 NEW CAIAIOGUI is nor nunable lo eor You loin be

amerced kw 11110 h wit can ...eaten dui shop Int I let Nem Uteepoo33311.  d1,

Hi l'ak Lainlogior I tow nor by rya all Ill, tun, it pays 10 Au, Ill 110

To receive your copy send 75p pluS 25p p&p

BI -KITS
STA5 5 wain per channel Stereo Amager Kit cons/song

of 7 r A120 ampldyets I s Pall prearrpifte I t PS12

power supply I I 70]6 tranforner and necessary *slog

Pagrarn £11.52 STAIO 10 watts Pet Maned Stereo
Miller Kit conasorg of 2 I 8130 anglers 1 r PA12

pearailter 1 t PS12 tenet suede 1 . 7133

nonstarter and necessary weep dagratra atria

BI -PA

STA15 15 wens per channel Stereo Ampler Kit

canting of 2 . A160 amoldws 1 . NOM WeesnOkher
1 I SPAIN powet supply I . 2E94 transform! 2 s

coring capacitors lot 8 ohms 470 old 50. and

necessary west Pagfams C3 76 STAN 25 watts per
chary* Steen bootee IUt consaswg of 2 a 0160

1 3 SRAM 46 powerevaders PAM

KS

Send row Paths to Dept B1 PAK PO 8016 WARE HE RTS
SHOP AT 3 BALEXICK ST WARE KRIS

TERMS CASH WITH ORDER SAME DAY DESPATCH ACCESS

BARCLAYCARD ALSO ACCEPTED TEl 1092013182 G1R0 388 1006

OD IS°. 9AI AND SOD PER ORDER POSTAGE MID PACKING

AUDIO AMPLIFIER
125 fans ItM& A1250
A power ambler prima% an cutPUI 01 up to 125.
RMS into a 4 ohm load Foe 115h canasta: an the

outpu stage mikes 0 extrenwly rugged .40k damage

horn incorrect co. short mut loads a prevented by a

lode vermin°, potecton (scut For use n many

&maestros etch as loon unto sound rerniorcement

systems backgrand music Payers arc

A1250 125 wan Audo Amp f19.60.
Module 51113.

tudPv

C4'
4.111..ta

The PAM a barely Pa poplar PAI01 modhcanorts
henry made to melte it concede rent the hate
canput amarbas re A1129 6 A130. The ant boasts so

push button selectors awry a than of 3 traits 2

Wes to both nigh and low trequenctes and a stew a
son Simon al conttnirg to pre a top query stereo
pee invite, and tone cored

PUSH
BUTTON
STEREO FM
TUNER
Fined non Phase locked loop decode

5453 Rrowdes nthani programme selector at the Much

rd a beat ensunng actuate ening of 4 preseected
gowns any of *etch nay be altered a often as you
chore. artily PP changing the setups of the peset

controls Features include Fr mph
stage Van -cos lode

Wing

£19.00. 

REGULATED
VARIABLE

STABILISED POWER SUPPLY
Unable horn 230 robs and 52 Amps Cl ncludes -

1 - WS.30 Module I 75 volt 2 amp transformer

1 050. 7 Panel Mete I - 02 mot 7 Panel Meter
1 470 ohrn wiewound potenhoorte 1 4K7 ohm

vatewowd prentorreie Wring Copan,
included VPS33 KIT E20.

SIREN ALARM MODULE
Amerces Poke type snewer powered horn any 12

von supper etc 4 of El ohm speaker Ideal fa Of bugler
alarm freezer bleak down and ottet securty

POPmes 1024 5 wan 12Y ors
Oren Alarm Module £195.

supply I i 730 nantorrnet 2 r cowing
opantas to 8 ohms 470 mkt 451 I a rehevar

capacitor 7200 .10 II. and necessary arm Waal
E115 76 S1A35 35 watts per channel Stereo *molder Kit consattng of 2

MAO waders 1 r sPTA12055 plows oak, 1 T PACED fAeAnTnite, 1
T

2035 trawl/fur 7 t capleto capacitors 470 and al 50. to B Won 1
esteem 3.10.3ci1e ?MO std ION and nrcenary renn0 depart (45.76.

UN IOW credit card Ring trim Nan 3112 NON end

prl our order even last,, Gash nonnally sent 2nd

Clan Mail

Remernbet you must add WIT at 15% to your ordei

heal Posters add 50p pet Teta ear
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Automatic Modulation
Meter Part 2

In this concluding part of the article we
cover the contruction and calibration of
the instrument, and include some ideas
for its further development

Assembly
Assembly of the modulation meter is

straightforward, especially if the PCB
layout (Figure 4) is used. The shape of the
PCB allows a 6VA mains transformer to
be fitted in the box used. The IC sockets
should be soldered in first followed by
resistors, capacitors, inductors, diodes
and transistors in that order. If IC sockets
are not used, then the integrated circuits
should be soldered in last. Care must be
taken to ensure that transistors are
correctly orientated in their relevant
positions. Q3 is soldered to the track side
of the board. A 5mm hole should first be
drilled in the PCB, to accommodate the
body of the transistor. Pin 2 of the mixer
is underneath the 'M' of `MCL' stamped
on the top, it should be positioned as
shown on the layout drawing.

The varactor diode D6 is actually
comprised of two diodes in one 'snap
apart' package. In this application, the
two are mounted separately, being
snapped apart by applying slight
pressure with the fingers.

When viewing the diode from the
legended side with pins facing downward,
the cathode ( + ) is on the right hand side.

Be careful to fit the rectifier bridge
D11, the 1000uF capacitor C31 and the
regulator IC5 the correct way round, or
severe damage will occur at 'switch on'.

After all components in the VCO
section have been assembled, the tap on
L3 can be made. A piece of tinned copper
wire (approx 22swg) is very carefully
soldered onto the coil 2 3/4 turns from the
earthed end. This operation must be done
with great care, or the result will be a
molten coil former and the acrid fumes
from the plastic dripping from the end of
your soldering iron.

Next the screening box surrounding
the VCO can be soldered in position.
When all of the components have been
soldered into the PCB, the IC's can be
fitted into their sockets, again being
careful to get them the correct way round.

The box together with front panel is
assembled next. The mains transformer is
fitted in the extreme rear right-hand side
of the box. It is fitted to the base cover
with 6BA screws through 3mm holes
drilled in the base cover.

The primary windings are wired in
series (2 x 115v), and the two secondary
windings (2 x 6v) are also wired in series.
This gives a primary of 240 volts and a
secondary of 12 volts.

by Roger Ray

The assembled PCB is now fitted
from the underside of the box. Note that
only the screw nearest to the mixer makes
contact with the earth track on the board,
this is to prevent a 'hum' loop being
formed in the earth track. The same
considerations apply to this type of circuit
construction as apply to any AC amplifier.
All interconnecting links on the board
should be made with insulated wire.

The connection between R4 and
R33/R34, together with
between R4 and C22, should be made with
screened cable to prevent hum pick-up.

With the PCB fitted, the front panel
can now be removed to allow the hole for
the meter to be cut. The switches LED's
and BNC socket all fit in pre -drilled holes,
so they can now be assembled. Fit the
meter with the scale shown in Figure 5 or
alternatively make your own, and fit the
meter into the front panel.

Cut 6 inch lengths of insulated wire
and solder them into all flying lead
positions on the PCB. Now refit the front
panel and wire up the meter and other
components. Wire the mains transformer
secondary to the rectifier bridge D11.

Three core flex should be used for the
mains wiring. Connect the earth lead to a
good earth position in the box. Wire the
'live' through the fuse F1, and use a
maximum fuse rating of I amp. Carefully
insulate all mains connections with PVC
tape and sleeving. Assembly should now
be complete.

Errata
A few gremlins crept into the part 1

circuit diagram. R35 should be 4K7 as
shown in the parts list. Values of C7 and
C8 should be 100n and 10n respectively
(reversed on the circuit and in the parts
list). Also a 4.7uf (CX) capacitor was
missed out entirely. It should go between
R21 and pin 2 of IC2, positive end to IC2,
the CA3140. IC4 earth should go to pin
1 1 , not pin 8 as shown.

R35 (Next to 'RESET' should be R36 -
the value of 100R is correct.
D10 is shown reversed,

A corrected version of the
diagram will be supplied with any kits - or
you can get a corrected copy by sending
the reader's services department an SAE.

Testing and Alignment
It is preferable not to use the internal

mains PSU during initial testing.
Temporarily disconnect the wires to the
secondary of the mains transformer, and
connect them instead to a 16-18 volt DC
power supply (with current limiting if
possible). Switch on the external power
supply, and check that '12 volts is present
on the output of the regulator.
Temporarily short out the reset button to
make sure the sweep oscillator is not
sweeping. Apply a 10.7MHz carrier signal
of about 50mV between pins 3/4 of the
mixer and earth. Adjust the core of T2 to
give a DC voltage of 5.5 volts on the
junction of R33/R34.

Set VR2 fully clockwise, and measure
the AGC voltage on pin 5 of ICI. Adjust
T1 and T3 for maximum AGC voltage.
Reduce the output level of the signal
generator as necessary to keep the voltage
in the range 1 - 4 volts. Now re -adjust T2
for 5.5v on the junction of R33/R34. AM
modulate the signal generator with 1KHz
50% and adjust VR1 for maximum bril-
liance of D5.

With the reset button still shorted,
adjust L3 to give a VCO output of
27MHz, measured on C19 with a fre-
quency counter or monitored on a nearby
receiver. This adjusts the low frequency
end of the VCO range. Disconnect the
signal generator and make sure it is turned
off.

Remove the short from the reset
button, and measure the voltage on the
Q8 end of R28, using a moving coil meter
(AVO etc) or an oscilloscope. Adjust VR5
so that the voltage rises to a maximum of
10.5 volts and repeatedly sweeps up from
a lower voltage (level dependent on

8
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measuring instrument, oscilloscope
approx 2.5v, AVO approx. 5v). If VR5 is
set too high the voltage will only sweep up
once after the reset button is pressed, if it
is set too low the voltage will not reach 10
volts.

With the sweep oscillator running the
VCO should be sweeping over the range
30-55MHz. Re -check the AGC voltage,
and if necessary back off VR2 until the
meter reads less than 0.5 volts.

Apply a DC voltage of 3.0 volts to
the junction of R33/R34. Measure the
voltage on pin 7 of IC4 and adjust VR7
until the voltage just jumps 'high' (10 -
12v). Increase the applied DC voltage to
8.0 volts and measure the voltage on pin 1
of IC4. Adjust VR6 until the voltage on
this is just goes 'high'.

Connect a signal source of 100mV in
the range 30-100MHz to the input of the
instrument. D9 - the lock LED - should
now illuminate. The LED will

occasionally flicker as lock is lost and then
re-established. With the instrument in the
'locked' state, the two FM deviation
ranges can be calibrated. Set the
2.5/10kHz switch to the 2.5kHz setting,
FM modulate the signal source to 2.5kHz
and adjust VR4 for near maximum
reading on the meter (set to 2.5 if the
meter scale of Figure 5 is used). Switch to
the 10kHz position apply 10kHz
deviation, and adjust VR3 for near
maximum reading on the meter (10v on
the lower meter scale).

The modulation meter should now be
fully operative and the mains transformer
can be reconnected, and mains power
used. Check the output of the trans-
former to be absolutely certain all
is well.

Using the Modulation Meter
The instrument is very easy to use.

Simply connect the signal to be measured
to the input socket, check the lock LED is
illuminated, and read the peak frequency
deviation from the meter.lf the lock LED
does not light, the input level must be too
low, or the frequency is below 20MHz.
When using input frequencies below
30MHz it may be necessary to use the
reset button to establish lock.

Care should be taken not to overdrive
the modulation meter, maximum input is
1 volt Direct connection to a
transmitter will cause expensive damage.
An aerial should not be connected to the
input socket, because the sweeping
oscillator may cause interference to
nearby receivers.

The normal input frequency range is
20-175MHz. As higher order VCO har-
monics are present at the mixer input, the
meter can be used up to 500MHz. At fre-
quencies above 175MHz, the modulation
meter stays in lock for shorter periods of
time. The resulting meter flicker makes
accurate readings more difficult to obtain,
but nevertheless possible.

AM modulation and AF output
In the basic form of the modulation

Figure 5
Calibrated meter scale for use with 900 series
meter (200µA non linear - Ambit).

O .5 1 1.5 2 2.5
NHNT.TV'VTI

O 2 3 4 5 6 1 10

meter, AM modulation varies the bril-
liance of the AM LED. The AM output
can be switched to the meter, and the
meter calibrated in °10 AM modulation.
As long as the circuit is operating within
the AGC range of ICI.

The reading will be reasonably
accurate (+1-5% for input levels over
50mV). Greater accuracy could be
obtained by comparing the AGC voltage
to a reference voltage with a comparator
(one of the spare Op -amps in IC4 could be
utilised), and driving Dl until the AGC
equals the reference. The more ambitious
designer/experimenter may like to pursue
this approach.

Audio output can be taken from a
number of points. Low level FM audio is
available with 6db/octave de -emphasis on
the junction of R4/C8. A higher level Hat
response audio output is available on pin
6 of IC2. AM audio output can be taken
from the juction of D4/R10.

The complete circuit could form the
basis of a scanning monitor receiver. An
RF amplifier would be required on the
input, to increase sensitivity and reduce
oscillator leakage. The circuit would lock
onto the first signal encountered on the
sweep. The length of time the circuit
would remain locked being dependent on
the leakage from C27 and the stability of
the VCO. With a suitable input attenuator
this would make a good 'bug' detector.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.

151
152
153
154
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HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

Available at your
newsagent or

direct for
60p p&p
inc

INVEST 60p AND MAKE
£2.40 net profit

Buy Ambit's new concise component catalogue and get £1
vouchers. Use them fora £1 discount per El 0 spent. But even
without this, you will still find WR&E offers the low prices,

I

The
WoRL,D

601)

RADIO SZ,

fast service and technical support tacility second to none.
Here are some examples from the current issue:
I.C. SOCKETS DISCRETES BC556 12p

BC550 12p 2SK 168 35p-ERI°1

DLECTRONICS
A range of high quality, low cost,
low profile DI L sockets ideally suited

BC237 8p
BC238 8p BC560 12p J310 69p

8C639 22p J176 65p
' . CATALOCCF. for both the OEM and hobbyist. All ZTX238 9p

types feature double sided phosphor BC239 8p BC640 23p 40823 65p

- ,Y -0 ' t,; 4 4:-
/7.4. 1

bronze contacts, tin-plated for low
BC308 8p 2SA872A isp 3SK51

49p
contact resistance.

BC307 8p 2SC1775A 22p 3SK45
54p

8 x 0.3" 12p 22 x 0.3" 20p BC309 8p 2SD666A 30p 3SK60 58p

'
14 x 0.3" 13p 22 1 0.4" 20p BC413 10p 2513646A 30p 3SK 88 99pis,,,,,

v 4 16 x 0.3" 13p 24 x 0.6" 22p BC414 11p 2SD668A 30p MEM680 75p

18 x 0.3" 18p 28 x 0.6" 25p BC415 10p 2S8648A 40p BF960 99p
20 x 0.3" 19p 40 x 0.6" 35p 8C416 11p EIF256 38p BF961 70p

20 x 0.4" 19p 42 x 0.6" 38p BC546 12p 2SK55 28p B F963 99p

XTALS r Prices shown exclude VAT. Postage
VOLTAGE REGULATORS 1MHz 3.00

1 1111111

78X X1A TO.220 pot 0.58
79X XI A TO -220 nag 0.60 4MHz 1.70
78G 1A TO -220 adj pos 1.10 4.194MHz 1.70

5.45

3.2768MHz 2.00

4.43MHz 1.25
78H5A TO -3 5v pos 4.25 5MHz 2.00
78G IA TO -3 adj pas 3.95

6.5536MHz 2.0078H5A TO -3 12v pos

50p per order (UK). ACCESS/
BARCLAYCARD may be used with
written or telephone orders - official
MA details on application, and a
special prize for those who read ourCtUI.111:1111111H'

78HG5A TO -3 adj pos 7.45 7MHz 2.00
ads carefully - a free 4 or 8MHz

IC
C . CONCISE PARTS CATALOGUE

AMBIT 1NTE RNATIONA L
79HG5A TO -3 adj neg 7.45 8MHz 2.00
LM317.5A adj pos 1.30 9MHz 2.00
LM337.5A adj nag 1.75 10MHz 200

crystal filter with every CPU you
buy - just clip out the paragraph and
attach it to your order. E&OE.

785401.5A adj pos sw reg 1.20 11MHz 2.00

CMOS
4000 0.13

4077 0.18
4078 0 18

4705 4.24
4706 4.50

7447N 0.62
744814 0.56

74153N 0.55
74154N 055

74366N 0.85
74367N 0.85

74LS109N 0.25
74LS112N 0.25

74LS248N 1 35
74LS249N 1 35

74C X X
Processors

4031 0.13
4032 0.13
4007 0.15

4081 0.18
4082 0.18
4093 C.41

4720 4.00
4723 095
4724 095

7450 0.14
745114 0.14
7453N 0.14

74155N 055
7415614 0.55
74157N 0.55

74366N 0.85
7439014 1 85
7439314 1.85

74SL113N 0.25
74LS114N 0.25
74LS122N 0.40

74LS251N 046
74LS253N 046
74LS257N 055

74C00 020
74CO2 0.20
74C04 0.20

8080 series
8080AFC/2 3.11

4008 0.70
4008AE 0.80
4009 0.30
4010 0.30

4099 013
4175 0.90
4502 0.79
4503 0.48

4725 2 24
40014 0.54
40085 099
40398 0.54

7454N 0.14
7460N 0.14
747014 0.28
7472N 0.27

74159N 1.90
74160N 0.55
74161N 056
74162N 055

74490N 1.85-.74LS124N74LSN
74LSOON 0.11

74LS123N 0.55
1.80

74L5125N 0 29
74LS126N 0.29

74LS258N 039
74LS259N 0.39
74LS260N 0 70
74LS266N 0.24

74008 0.20
74C10 0 20
74C14 0 55
74C20 0.20

6212 1 70
8214 3.50
e216 1.41
8224 1.65

40114E 0.24 4506 0.63 40106 069 7473N 0.28 74163N 0.55 74LSO1N 0.11 74LS132N 0.45 74LS273N 0.90 74C30 0.20 8251 4.26

4011 0.15 4507 0.38 40160 068 7474N 0.28 74164N 055 74LS0214 0.12 74LS133N 0.30 74LS275N 3.20 74C32 0.20 8255 3.97

4013 032 4508 1 95 40161 0.69 7475N 0.35 74165N 055 74LS03N 0.12 74LS136N 0.25 74LS279N 0.35 74C42 0.80

4015 0.54 4510 0.66 40162 0.69 7476N 0.30 74166N 0.70 74LSO4N 0.14 74LS138N 0.34 74LS280N 2.05 74C48 1 03 6800
4016 0.30 4511 0.66 40163 0.69 7480N 0.26 74167N 1 25 74LS05N 0.14 74LS139N 0.36 74LS283N 0.44 74C73 0.50

74C74 0.50 680 0P 3.75
4017 0.45
4019 0.38
4020 0.58
4021 0.68
4022 0.64
4023 0.15
4024 0.45
4025 0.15
4026 1.05
4027 0.50
4028 0.50
4029 0.75
4030 0.35
4035 0.75
4040 0.68
4042 0.58
4043 065
4043AE 093
4044 0.64
4046 0.69
4047 0.69

4512 0.70
4514 1.45
4515 1.45
4516 0.75
4518 0.40
4520 075
4521 1.60
4522 089
4527 0.89
4528 0.78
4529 083
4531 0.85
4532 1.20
4534 5.30
4536 3.00
4538 0.97
4539 0.89
4543 105
4549 350
4553 320
4554 1.30

40174 0.69
40175 0.69
40192 0 75
40193 0.75
40194 0.69
40195 069

TT L N
7400N 0.10
740114 0.10
7402N 0.20
7403N 0.11
7404N 0.12
7405N 0.12
7406N 0.22
7407N 0.22
7403N 0 15
7409N 0.15
7410N 0 12
7411N 0 18
7412N 0 19

7481N 0.20
7482N 0.75
748514 0.75
748614 0.24
748814 1.05
7490N 0.30
7491N 0.55
7492N 0.35
7493N 0.35
7494N 0.70
7495N 0.60
7496N 0.45
7497N 1.40
74100 1.10
74104 0.62
74105 0.62
74107 0.26
74109N 0.35
74110N 054
7411114 0.68
74112N 1 70

74170N 1 25
7417314 1.10
7417414 0.75
7417514 075
74176/4 0.75
74177N 0.75
74178N 090
74179N 1.35
74180N 0.75
74181N 1.22
74182N 0.70
74184N 1 20
74185N 1 20
74188N 3.00
74190N 0,55
74191N 055
7419214 055
74193N 0.55
74194N 056
74195N 055
74196N 0.56

74LS08N 0.14
74LS09N 0.14
74LS10N 0.13
74LS11N 0.14
74LS12N 0.15
74LS13N 0.28
74LS14N 0.46
74LS15N 0.14
74LS20N 0.13
74LS21N 0.15
74LS22N 0.15
74LS26N 0.18
74LS27N 0 14
74LS28N 0.19
74LS30N 0.13
74LS32N 0.14
74LS33N 0 16
74LS37N 0.15
74LS38N 0 16
74LS40N 0.13
74LS42N 033

74LS145N 1 20
74LS15114 0.35
74LS153N 035
74LS154N 0.99
74LS155N 0.38
74LS156N 038
74LS157N 033
74LS158N 0.33
74LS160N 0.40
74LS161N 040
74LS162N 0.40
74LS1E3N 040
74LS164N 0.46
74LS165N 1 20
74LS166N 0.80
74LS168N 0.85
74LS169N 0.85
74LS170N 1 40
74LS173N 070
74LS174N 055
74LS175N 055

74LS290N 0.58
74LS293N 1 33
74LS295N 1 50
74LS298N 1.50
74LS366N 0.35
74LS388N 0.35
74LS367N 0.35
74LS368N 0.35
74LS373N 0.78
74LS374N 0.79
74LS375N 1.15
74LS377N 1.99
74LS378N 1.40
74LS379N 2.15
74LS384N 2.50
74LS385N 4.20
74LS386N 0.29
74LS390N 0.68
74LS393N 0.61
74LS395N 2.10
74LS396N 1.99

74C76 0.48
74C133 098
74C85 096
74C86 026
74C89 2.68
74C90 0.93
74C93 080
74C95 094
74C107 048
74C151 1 52
74C154 226
74C157 1 52
74C160 0.80
74C161 0.90
74C162 0.80
74C163 080
74C164 0.85
740165 0.84
74C173 072
74C174 072

68A 00 3.75
68800 4 75

6802 5 55
BEM 15.00

6810 1 75
68A10 1.85
681310 2.04
6820 1.95

6821 1.75

68A21 2.10
68821 2.34
6840 4.25
68A40 4.55
68840 4.75
6850 1.75
68850 2.17
6852 2.47
68A52 2.75
68852 295
68488 5.25

4049 0.30 4555 0.48 7413N 0 27 74116N 1 98 74197N 0.55 74LS47N 0.39 74LS181N 1 20 74LS398N 2.75 74C175 0.72

4050 0.30
4051 0.65

4556 0.53
4557 230

7414N 0.51
741614 0.27

74118N 0.85
7411914 1 20

74198N 086
7419914 1 00

74LS48N 0.65
74LS4914 0.59

74LS193N 1 75
74LS18914 1.28

74LS399N 2.30
74LS44514 1.40

74C192 080
74C193 0.80 Z80 series

4052 0.65 4558 0.89 7417N 0.27 74120N 095 74221N 100 74LS51N 0.14 74LS190N 0.56 74LS447N 1.95 740195 0.80 2804 4.99

4053 0.65 4559 3.80 7420N 0.13 74121N 0.34 74246N 1 50 74LS54N 0 15 74LS191N 056 74LS490N 1.10 74C200 452 280AORT 750
4054 1.30 4560 1.75 7421N 0.28 74122N 0.34 74247N 1.51 74LS55N 0.15 74LS192N 0.56 74LS6E8N 1.05 74C221 1 06 21304P10 4.10

4055 1 30 4561 2 18 7423N 0.22 74123N 0.40 74248N 1 89 74LS73N 0 21 74LS193N 0.59 74LS669N 1.05 74C901 038 280ASIO 1 14 00

4056 1.30 4562 089 7425N 0.22 74125N 040 74249N 0.11 74LS74N 0.18 74LS194N 0.39 74LS670N 1.70 74C902 038 2804510 2 14.00
'94059 575

4060 088
4566 380
4568 1 45

7426N 022
742714 0.

74126N 040
7412814 0.65

74251N 1 05
7426514 066

74LS75N 028
74LS76N 0 19

74LS195N 0.39
74LS196N 055 RAM 74C903 0.38

74C904 038
21304510 14.00
280C TC 4.00

4063 1 15 4569 1 50 7430N 0.13 74132N 050 74273N 2 67 74LS78N 0.24 74LS197N 065 2102 1 70 74C905 5.64 280ACTC 450
4066 034
4067 430

4572 1 95
4583 3.25

7432N 0.23
7437N 0.22

74136N 0.65
74141N 0 45

74278N 249
74279N 0.99

74L583N 050
74LS85N 0.70

74LS200N 3 45
74LS202N 3 45

2112 3.40
2114/2 1 49

74C906 0.38
74C907 0.38

zeow 65 00

40E8 0 18 4581 1.50 7438N 0.22 74142N 1 85 74283N 1 30 74LS86N 0 18 74LS221N 0.60 4027 578 74C908 084
40694E 0 18 4582 1.65 744014 0 14 7414314 2.50 7428414 350 74LS90N 0.32 74LS240N 0.99 4116/2 159 740909 1 52 PROM
4070 0 18 4563 0.80 7441N 0.54 74144N 250 74285N 350 74LS91N 0 70 74LS241N 099 4116/3 1.49 74C910 3.62 2200 200
4071 0 18 4584 0.45 7442N 0 42 74145N 0.75 7429314 1.00 74LS92N 0 34 74LS242N 1 65 4864P 12 50 74C914 0.86 2716 3 55
4072 0 18 4585 0.45 7443N 0.62 74147N 1 50 74293N 1 05 74LS93N 034 74LS243N 1 65 6116P-3 12.50 74C918 0.98 2532 850
4073 0 18
4075 0 18

4702 4.50
4703 448

7444N 0.62
7445N 0.62

74148N 1 09
74150N 0 79

74297N 2 36
74298N 1 85

74LS95N 0 44
74LS96N 1 20

74LS244N 0 133

74LS245N 1 50
6116P-4 11 25
8264 12 50

74C925 4 32
74C926 4.32

2732 8 50

4076 0.60 4704 4 24 744611 0.62 74151N I , 7- .,,,14 s :, 74LS107N 025 74LS247N 1.35 74C927 4.32

TELEPHONE 'STD OW 230909 TELEX 995194 AMBIT G POSTCODE CM14 4SG

11111BIT international 200 North Seruice Rood, Brentwood, Essen
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Sinclair ZX81 Personal Comp
the heart of a system
that grows with you.
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16 -times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.
Lower price: higher capability
With the ZX81, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro -processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained
intelligence' of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New BASIC manual i

Every ZX81 comes with a comprehens,ve , ,-
manual - a complete course in BASIC progra-
first principles to Complex programs

Kit:
149.95
Higher specification, lower price -
how's it done?
Quite simply. by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this

from
the ZX80!

New, improved specification
 Z80A micro -processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.
 Unique 'one -touch' key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single -key entry.
 Unique syntax -check and report
codes identify programming errors
immediately.
 Full range of mathematical and
scientific functions accurate to eight
decimal places.
 Graph -drawing and animated -

display facilities.
 Multi -dimensional string and
numerical arrays.
 Up to 26 FOR/NEXT loops.
 Randomise function - useful for
games as well as serious applications.
 Cassette LOAD and SAVE with
named programs.
 1K -byte RAM expandable to 16K
bytes with Sinclair RAM pack.
 Able to drive the new Sinclair
printer.
 Advanced 4 -chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Built:
169.95
Kit or built - it's up to you!
You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) -a few hours'
work with a fine -tipped soldering iron.
And you may already have a suitable
mains adaptor - 600 mA at 9 V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.

12 3 for further details RADIO& ELECTRONICS WORLD



Tel: (0276) 66104 & 21282.

uter-

16K- byte RAM
pack for massive
add-on memory.
Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

ZX81

° Pop
4S 0 mac'

',4,/114/2/0

Available now-
the ZX Printer
for only 149.95
Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha -
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings -particularly

How to order your ZX81
BY PHONE - Access, Barclaycard or
Trustcard holders can call
01-200 0200 for personal attention
24 hours a day, every day.
BY FREEPOST - use the no -stamp -
needed coupon below. You can pay

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connects to the rear
of your computer - using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.
EITHER WAY - please allow up to
28 days for delivery. And there's a
14 -day money -back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY. Order-1
Oty Item Code Item price Total

Sinclair ZX81 Personal Computer kit(s) Price includes
ZX81 BASIC manual. excludes mains adaptor 12 49.95

Ready -assembled Sinclair ZX81 Personal Computer(s)
Pnce includes ZX81 BASIC manual and mains adaptor 11 69.95

Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 8.95

16K -BYTE RAM pack 18 49.95

Sinclair ZX Pnnter. 27 49.95

8K BASIC ROM to lit ZX80 17 19.95

Post and Packing. 2.95

 Please tick if you require a VAT receipt TOTAL £

*I enclose a cheque/postal order payable to Sinclair Research Ltd. for £
*Please charge to my Access/Barclaycard/Trustcard account no.

'Please Peiete/complete as applicable

Name Mr/Mrs/Miss

Please print

Address

6 Kings Parade, Cambridge, Cambs., CB2 1SN. LFREEPOST - no stamp needed. Offer applies to UK only. REW 12j
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MAIL ORDER
FROM

by two way
FREEPOST

MICROWAVE MODULES
MMT 432 28S £149.00
MMR 432 1448 £184.00
MMT28/144 £199.00
MMT 144!28 99.00
MMC 28/136 £27.90
MMC 28/156 E27.90
MMC 28/144 27.90
MMC 144/any IF 27.90
MMC 144/28LO £29.90
MMC Many IF £27.90
MMC 432/28S £34.90
MMC 432/144S £34.90
MMC 1296/any IF £32.20
MMC 050/ 503 £69.00
MMA 28 preamp E 14.95
MMA 144V preamp £34.90
MMV 1296'28 32.20
MML 144/10Dlinamp 142.60
MML 432/ 1001inamp £228.85
MML 144/251inamp 59.00
MML432/50linamp £119.00
MM 2UUU £169.00

Astro 103
SWAN CUBIC

£ p.o.e.
PSU p.o.e.
lcilfg linear £p.o.a.
ST 1A ATU Ep.o.a.
ST 2A ATU (p.o.e.
ST3 ATU Ep.o.a.

ROTATORS
Skyking SU 4000 £92.00
Skyking 250 £39.50
Emoto 502CXX £139.75
KR 403 RC E90.85
AR 40 £59.00
KR 9502A f 50.00
Rotor Bearing £12.03

'All items V 47 and carriage paid

MORSE KEYS
H K 707 Straight Up/Down keyer £11.44
BK 100 Semi -automatic mechanical

bug E17.88
MK 702 Up 'Down keyer on marble

base E22.43
MK 702 Manipulator £22.43
MK 704 Squeeze paddle £14.38
MK 705 Squeeze paddle on marble

base £22.43
EKM 1A Morse code practice oscillator £8.63
MK 1024 Automatic memory keyer 035.13
EK 150 Semi/ Automatic keyer E74.75

LINEAR AMPLIFIERS
2M10 -80P 144MHz 10W input, BOW

output with 9dB preamp
2M25 -150P 144MHz 25W input, 150W

output with 9dB preamp
2M10 -150P 144MHz lOW input, 150W

output with 9dB preamp
2M3 -150P 144MHz 3W input. 150W

output with 9dB preamp

E138.00

E184.00

£209.88

£209.88

G. WHIP Mobile Antennas
Tribander 10-20 Slide
L.F. Coil 40/80/160 MTS
L.F. Whip Telescopic
Multimobile 10-20 Auto
M /Mobile Coil 40/ B0/160
M Mobile Whip Telescopic
Flexiwhip 10M Mast
F 'Whip Coils 40:80/160
Base Standard
Base Heavy Duty
Extenarod

(25.88
£6.56
£4.26

£30.48
£6.56
£4.26

E18.11
E6.56
£6.00
£6.50

E 12.00

UNADILLAi REVCO
Antenna Traps -
Precision moulded coil forms stain-
less - hardware - Aluminium tube
irridit finish - Coated aluminium wire
Fully waterproofed.
Available 7/14/21MHz f 11.99

W2AU BALUN
3.5 30 MHz 2.5 Kw with Lightning
Arrestor - Suitable Vees, Yagis,
Doublets, Quads, etc. f 11.99

STANDARD
C8800 2m Tcvr
C7800 70cms Tcvr

DENTRON
GLA 1000 Linear Amp

10 80 1Kw
MLA 2500 Linear Amp

10 1602Kw
MT 3000 3Kw Tuner SWR

Load

£252.00
£275.00

£295.00

£699.00
Dummy
£275.00

ICOM IC 730. All bands 10E0n including
30m, 17m and 12rn. 100w RF out and 40w
AM. Twin VFO, degftel readout. 3 speed
tuning down to KHz. Dial lock. RIT. N.B.
and Sw it chabIe Preamp. E544 00 inc. VAT.

Securicor delivery ESC°.

SWRIRF POWER METERS

SWR 253.5/170 MHz
LEADER LPM 885- HF 1Kw
HANSON 3.5/150MHz 200w
REECE UHF 74 144 432
HANSON FS 500H

1.8 60MHz 2Kw
OSKAR SWR 200

3.30 MHz 2Kw

£12.94
£58.00
£28.75
£16.28

£67 85

E40.00

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 0100
available on easy terms

at List Price

FDK Multi 7CCEX
£199 00

FDK Multi 75CE
£299.03

Send 33p 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
401 B Hand controlled mag. low

impedance 1200 ohms)
444 Desk adjustable height

controlled magnetic
526T Desk controlled response

transistor preamp

£14.49

E15.18

£16.56

£16.56

E32.43

£39.33

DUMMY LOADS
DL20 30W DC-150MHz with PL259

connector
T-80 SOW DC -500 MHz with

S0239 connector
T-150 150W DC-500MHz with

S0239 connector

E6.33

E22.94

£32.78

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,

Product
Yaesu FT 902DM
Yaesu FRG 7700
Yaesu FRG 77c s1

Yaesu FRG 7000
Yaesu FT 101ZD FM
Yaesu FT 101ZD AM
Yaesu FT 101Z FM
Yaesu FT 101Z AM
Yaesu FL 21002
Yaesu FT 225RD
Yaesu FT 707
Yaesu FT 4808
Yaesu FT 290
Standard 8803
Standard C78
Standard C58

List 12PaY-
Price Deposit ments
£799 £312 £40.55
E309 £119 E15.89
E389 £160 £19.01
E299 £115 £15.30
£599 £250 £29.05
£585 £225 £30.02
£529 £190 £28.27
£515 E195 £26.61
£385 E155 E19.20
£565 E220 £28.76
£529 £200 £27.49
£359 £175 £15.30
£229 £100 £10.82
£252 E 99 E12.71
E219 £ 99 £10.04
£247 £107 £11.69

Many Other Items Available on Similar Terms
Call for Details

Choose your AMTECH here
Amtech 100 Mobile Match
Amtech 203Random Wire ATU 10-160m 2C0w pep
Amtech 300Random and Coax Fed ATU 300kw 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
£43.95
£24.90

E15.25
E7.25

£11.90

ANTENNAS
Wide range in stock including JAYBEAM - HYGAIN - CUSHCART -
ASP TELECON - HOKUSHIN etc.
Bantex 5i8 mobile whip complete antenna
Bantex Y. w mobile whip complete antenna

£8.99
£3.50

PNO POSTAGE REQUIRED
AMCOMM SERVICES 151),

FREEPOST,
HARROW HA2 OBR

Please send me

at enclosed cheque/P.O. for

or charge my VISA/ACCESS

Nr.

Name

Address

Post Code
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R&EW Data Brief MOSFETS FOR
VHF/UHF

Stripline package MOSFETs for VHF/UHF
BF960: Low noise, low cost, high gain VHF/ UHF
BF961: Low noise, low cost, VHF
BF963: Ultra low noise, high gain VHF
3SK88: Low noise, low IDSS, high rel. VHF/UHF

The above plastic package MOSFETs are the R&EW standards, and
encompass virtually all functions required in high performance RF
MOSFETs with operation from DC to 1GHz. All types are gate protected,
and have been tried and tested by R&EW staff and contributors in a
number of applications.

These devices can substitute metalcan devices (from the 40673, 3N200,
3SK... series), the only proviso being that the BF devices may require more
board space, with larger lead holes. The 3SK88 should drop straight into
the holes left by a metalcan device.

General Configuration

Gate 2

Gate 1

Drain

Source
0

ELECTRICAL CHARACTERISTICS

AEG
BF960
BF961
BF963

NEC
3SK88

IA 44 24
-0 20

VDS 3SK88 = 10v, VDS BF960/1/3 = 15v, VG2S = 4v - unless otherwise stated

3SK88 BF960 BF961 BF963

Symbol Parameter Min Typ Max Min Typ Max Min Typ Max Min Typ Max

BVDSX V D -S breakdown VG

VG1S = VG2S = -2v
-4v

20
20 20 20

IDSS
mA

Drain current VG2S = 4v
VG1S = Ov

0.01 6
2 25 4 20 6 40

VG1S off G1 -S cutoff VG2S = 4v -2 -4 -4 -3.5

VG2S off G2 -S cutoff VG1S = 4v -0.7 -4 -4 -3
IG1SS

nA

G1 rev.I VDS = Ov VG1S
= +/-10v
+/-5v

20
100 100 100

IG2SS G2 rev.I VDS = Ov
VG2S = +/-10v +/-5v

20
100 100 100

Mfs/mS VG2S = 4v, ID = 10mA, f=1kHz
ID = 7mA, f=1MHz

14 17
11.5 14 16 25

CiSS pF Input Cap. ID=10mA, f=1MHz
ID=7mA f=1MHz

1.5 2.0 2.5
1.7 3.7 6

CoSS pF
CDG1 fF

Output Cap.
61-D Cap. ID=7mA, f=1MHz

0.5 1.0 1.5
25 25 35

GPS dB Power gain at 900MHz
800MHz
200MHz

14 16 18
18
21 20 25

Nf .dB Noise figure 900MHz
500MHz
200MHz

3.8 5.5
2.8
1.6

4.0
2.0 1.8
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Choosing and using MOSFETS for RF applications
3SK88

The great joy of the dual gate MOSFET is the interchangeability of different types.
From the earliest 40600 to the latest 3SK88 pinout configurations have remained
standard, and the high impedance nature of the devices means that a 3SK88 can be
dropped straight into the circuit surrounding a 40600. There will possibly need to be some
small trimming of the input/output capacitance, but that's about all. Optimization of the
various parameters to achieve best noise figure will require a little more individual
attention, but this exercise is beyond the resources of all but the very best equipped labs
anyway.

The dual gate MOSFET takes advantage of the cascode configuration on a single
substrate; but whilst the cascode is a very much more stable configuration than a single
gate grounded source FET, it is still possible to induce instability through positive
feedback. Upgrading early MOSFET designs with the higher gain parts available can
sometimes lead to this instability as both the input and output circuits are tuned to
resonance - and since it is usually a question of a marginally stable physical layout, the
cure can be effected by the damping effect of a ferrite bead on the drain lead, or a resistor
in series with the drain or gate.

Also remember that best noise figure is not generally coincidal with maximum power
gain. If anything, the input circuit appears to tune slightly HF at the point of optimum
NF, although each individual situation requires its own careful optimization.

The test circuits show the widespread use of feedthrough decoupling capacitors,
which although ideal for RF, are not usually very practical to implement in PC layouts.
The alternative is a small ceramic capacitor, placed very close to the point to be
decoupled, and soldered to an RF earth plane on the PC top to provide a low impedance
AC bypass. You may 'get away' with single sided techniques, but you will inevitably find
these more hit and miss, and subject to the obtuse manner in which RF tends to find it's
own paths for positive feedback.

FORWARD TRANSFER ADMITTANCE vs.
GATEI TO SOURCE VOLTAGE

I kHz
I I 1 I

vos = 10v

i
1

1

6 v 1

4 vir -

i Arr r
a..

,,. . A.. ,t2s -0
...05.-

20

10

0

4, oi 10

20

oL

0 +1.0

VGis-Gatel to Source Voltage -

POWER GA N AND NOISE FIGURE vs.
GATE2 TO SOURCE VOLTAGE

cp

NF

VDs.,10 V

1=900 MHz

0 2 4 6 6 10

Sus- Gate2 to SOWS Voltage -V

Test and Application Circuits

VG 1S
900M Hz

100 to
200MHz
Gen Purpose amp

100MHz
200MHz Optimal NF Preamp

* Optimise For Best NF.
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Cordless telephones:
CB for Buzby?

Although widely available in the UK as a result of yet more of
those loopholes that seem to put the Wireless Telegraphy Act in
competition with a piece of Gruyere cheese, these are quite
illegal if used in the UK. The overall situation bears more than a
passing resemblance to CB - so let's have a closer look...

The cordless telephone is just that.
Instead of being attached to the telephone
network by a pair of wires, the user is free
to wander around over a range of about
200-300 feet from the 'base station' and
receive or make calls as the need/whim
arises.

So, it must be pointed out, is anyone
else with a similar cordless telephone
within range of the same base station.
Some units are 'answer only' systems, but
many offer full duplex and 'dial out'
facilities (simultaneous transmit and

with the ability to dial any number
normally accessible via the 'hard wired'
version), based on the US FCC rules for
`low -power' transmitting apparatus with
49MHz from user to base, and around
1.7MHz from base to user.
Table 1: Frequencies in MHz for the
Uniden system

User Base

49.830 1.665
49.845 1.695
49.875 1.725
49.890 1.755

(Uniden are usually branded under the
Cobra, President or Dynascan labels)

The Elektra 'Freedom Phone' and
the Mura 'Muraphone' are simplex links
on 49MHz -since the general RF noise and
`clutter' around the 1.7MHz band can be
quite unacceptable at night. The relatively
clear 49MHz band (people used to say
that about 27MHz once upon a time) is
sufficiently into VHF to be immune to the
tribulations of the multiple propagation
modes of lower frequencies.

The penalty is that the duplex nature
of the conversation is compromised - you
can't simultaneously transmit and receive
on the same frequency, and the frequency
'split' available in a given band is not
adequate to provide for low cost duplex
filtering. e.g.
Transmit 49.830MHz
Receive 49.890MHz
implies a Q of over 800 for only 3dB
isolation, never mind the 80-100dB that
would he required for a usable system.

Talk

Listen

Receiver

AF
amp

(a) Remote unit iritallimode

Base
Listen

4.5kHz
hang up

7kHz
(latch base)

Lost
section

of
remote

Talk talking

460 Listen

45ms ms

Talk
Remote We Listen

(7kHz tone)

Talk

YVUUUuuU

(c) Tone multiplex system timing

RF. output

it Antenna

Xtal
oscillator

Telephone

line

(b)
Base

station

Figure I: Muraphone Hand and Base block schematics.
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The Muraphone MP100 uses a time
multiplex system to provide priority to the
portable unit based on the timing of
Figure 1. The base activates the remote
unit by transmitting 1kHz AM tone on
49MHz, which alerts the user to pull up
the antenna and reply. The fact that it is

AM may seem surprising, but this would
appear to be a compromise to avoid the
need for muting - and keep the whole
system low cost.

The remote phone (Figure 2)
transmits a 7kHz tone which activates a
tone decoder at the base station to latch
on the line. The 7kHz tone is outside the
bandwidth of the telephone line, so only a
very basic form of filtering is applied.

The speech is then fed along to the
telephone line transformer until the
remote user releases the button to enable
the receiver section. The 40mSec
transmission gaps are hardly noticeable -
and perhaps another reason for using AM
for the system, since such gaps in an FM
transmission would lead to noise 'blips'
unless a carefully synchronized blanking
process was used.

The remote user releases the line by
pressing the 'line release' button, which
simply operates a 4.5k Hz oscillator in the
remote unit, this is then decoded at the
base to activate the hang up procedure
and release the line hold relay.

The MP100 also permits intercom
facilities by simply putting some volts in
series with the carbon insert in the main
telephone instrument, thereby modulating
the line transformer.

The actual mechanism through which
the Muraphone achieves its operation is a
quite ingenious logic arrangement that
provides a good example for those of you
interested in the basic concept of talk -
back paging systems. Figure 3 abstracts
the salient features of the design.

Duplex links
It seems very unlikely that the Home

Office would sanction a Duplex system
that uses 1.7MHz or thereabouts. Apart
from the fact that it simply isn't very
useful from a users point of view, the
spectrum is simply not available around
the crowded European airwaves. The
USA's FCC rules permit its use in the
USA, where the mains connections to the
base station are loosely coupled in to the
system as the 1.7MHz antenna Figure 4.

Carrier -current systems
The general concept of the mains

carrier -current communications link is to
employ existing mains wiring for relaying
speech/data around the house - the signal
cannot jump the ine phase, so communi-
cation is restricted to its own 240V side of
the mains circuit. The house next door
may he on the same circuit - so confiden-
tiality is not assured unless steps are taken
to confirm the isolation of the mains
circuit.

This tempting shortcut to providing
communication has been brought to the

attention of many through National
Semiconductor's AN146 linear appli-
cation note (Figure 6) - but it must be
borne in mind that the circuit proposed by
National is for 115V AC mains systems
-NOT 240V AC. In fact, if the National
circuit is copied verbatim, there is every
chance you will either 'blow up' on switch
on - or that there will be a dangerous
leakage current since the medium
employed for mains coupling is only rated
at around 100V DC!

The utmost care must be observed
when connecting anything like this to the
mains - and it is regrettable that the
National circuit could easily lead to
serious trouble for unwary users. The
basic concept is quite sound if approached
with a healthy respect for 240V AC - and
R&EW will be using this system a good
deal in future issues.

FM is the preferred mode - AM can
be used, but all the clicks, bangs and
buzzes that are inherent in modern
electrical environments are likely to escape
through and cause severe problems.

The mains appears as a very low
impedance load to the carrier current
transmitter - and attachments across the
mains present a sufficient impedance to
the RF to cause only minimal losses to the
RF carrier. The output of the
'transmitter' might take into account the
nominal RF impedance of an average
mains lead (around 50-100 ohms), and a
loading coil can be placed in series with
the output coupling to present a better
match, and maintain isolation from
variations on the mains circuit.

The UK specification for such forms
of communication is enshrined in
MPT381 - which sets a basis for broad
approval of equipment in the range
16-150k Hz. Although this basically relates
to a closed induction loop system, it seems
to be the nearest thing available to cover
this form of communication. Various
provisos are included with regard to the
granting of approval and the allocation of
a frequency, although the 'blind eye'

situation that exists around the
unregulated use of wireless intercoms
would seem to indicate that the HO
probably has bigger fish to fry. ( Who said
10-4 ??).

The clincher is probably the
requirement that the maximum field
strength at 100 yards outside the loop in
any horizontal direction is 100uV. This is
generous enough for the purposes of
wireless intercoms, and we have not seen
any system approach this sort of level.
Although quite a lot of 'power' mains
wiring is encased in copper sheathing
-there is still plenty of scope for radiation
from wall sockets to appliances, lighting
etc., so a 'receive -only' unit need not be
fixed to the mains, but can simply use a
local ferrite rod antenna.

On the phone...
A simple ferrite rod in the remote

handset, provides a potentially more
efficient antenna for paging than via a

collapsed telescopic antenna in the case of
simplex 49MHz operations. There is a

problem of directionality with a ferrite
antenna, but it isn't too severe at the
higher frequency end of the MW.

The frequencies used around I .7MHz
are outside the permitted UK range, so
unless the rules are going to be changed,
existing cordless phones are not going to
be licensable. The 16-150kHz range is
arguably less effective due to the greater
inefficiency of matching the transmitter at
V LF/LF, and the fact that attachments to
the line are likely to have more effect due
to the generally lower impedance all
round.

Nevertheless, the system has

considerable potential and is not
'unworkable'.

A proposal for the UK
The illegal use of cordless telephones

is due for some sort of response from the
Home Office. Since CB could never be
contained, it seems a good idea if a

standard can be established for cordless
telephones, before we end up with another
set of enforced compromises.

The scope offered to the UK com-
munications industry is quite vast, and it
is arguable that it is more realistic to
expect to be able to enforce the rules
rather more positively than seems to be
the case with CB. After all, the prospect
of detection is rather more realistic, since
the base station is not quite as untrackable
as a CB rig installed in a moving vehicle.
The prospect of losing one's telephone
line is a severe deterrent for miscreants
-quite apart from the provisions of the
Wireless Telegraphy act with £400 fines,
imprisonment etc.

The trouble is that cordless phones
have found a market in the respectable
end of society - solicitors, estate agents -all
sorts of community stalwarts who
probably really don't know that the whole
thing is technically just as illegal as setting
up a medium wave pirate radio station.
Albeit as a matter of degree, the cordless
phone does seem a shade less outrageous.

It is quite reasonable that a British
citizen should be entitled to use a cordless
telephone if he so wishes. Despite the
progress of technology, there aren't many
ways in which it can be seen to directly
enhance the quality of life for the general
public, and provided it complies with
rules that ensure its operation does not
cause undue interference to other users,
the cordless phone is a considerable
convenience.

The sparsely used MHz of Band 1
and Band 3 VHF TV could easily spare a
few slots for the system - and it would
probably be better to use the upper
reaches of Band 3 in view of the improved
antenna size and efficiency - and the fact
that the transmissions are then well past
most of the mobile radio frequencies.
Output filters are also smaller and cheaper
around 200MHz. But one problem may be
the inevitable use of 'boosters' and
excessive antennas to extend the range of
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Figure 4: Circuit of a mains coupler used in a I.7MHz cordless phone base station.
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the system, and thereby spoil the idea for
others. Perhaps the knowledge that the
conversation is not confidential may tend
to curtail this aspect - but human nature
being what it is, there is little doubt that
someone will spring up to offer 'bigger
and better' systems at the expense of
legality. Playing fast and loose with the
air waves has regrettably become one of
those socially acceptable misdemeanours.

The use of a 7kHz tone seems
wasteful of bandwidth. A sub audio
(30-300Hz) tone ought to do just as

effective a job, without spreading the
spectrum. It could be a shade more costly
to provide effective filtering - but not
much - as long as FM is used, there would
be no problems with modulation trans-
former bandwidth.

Various devices exist to cater for
selective calling apart from sub -audio
tones, and such a vast potential market
ought to spur some UK manufacturer
into responding. In view of the response
to CB, this may seem a bit unlikely, but
with any luck, we would end up with a
sufficiently parochial approach that the
numbers involved would not create an
instant inrush of imports. And dare we
suggest it, why not simply hold an 18
months moratorium on imports ?

After all is said and done, many far
eastern manufacturers of cordless phones
have no qualms about fuelling the bootleg
trade in this country, so perhaps British
manufacturers could be allowed to bask in
the satisfaction of knowing that they have
received their come-uppance at last?

Watch R&EW for the development
of our integrated system of home
communications.

Your Reactions Circle No.
Immediately Applicable 260
Useful & Informative 261

Not Applicable 262

Comments 263
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RADIO & ELECTRONIC ENGINEERS ENGINEERS ALWAYS AVAILABLE ON THE PREMISES

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

EXCLUSIVE TO US IN THE UK. 1kW input 600W ssb 350FM 2MTR LINEAR!!
BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W -25W. RADIAL BLOWER.
LED's FOR READY, TX, OVERLOAD, PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4  150A OR 4C  250B OR 4C  250R.
ELECTRONIC PLATE CURRENT FUSE - NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE: H.88mm, W.318mm, D.375mm. FROM £460.00.
D 70C 70cms. 10W in - 200W out £489
D 200S 2mtr. 1kW p.e.p. ssb. 1600W FM) £599
D 200 2mtr. 500W p.e.p. ssb. 1350W FM) £499
D 200C 2mtr. 350W p.e.p. ssb 1160W FM) £300

All these linears have adjustable inputs and outputs and they are all fully
protected.
ALSO AVAILABLE- 18db Gasfet masthead preamplifier which suits the out-
put of these linears and which is also powered by them via the antenna co -ax.

ICOM MULTIMODES ICOM FM MOBILES ICOM 720A G/C
.4 4 .. ICOM -

'

`^,- um
, i

'
.?,Irr : PORTABLES ,, n 0.. :r. .-".1 ---.- -

7*- '17

IC2E FM 2m
£169.00

IC202 SSB
£169.00

IC402 70cm
II _

-)-- .4- .-7i, . . . '. 1 ,
; .4.,
-.

-Its r- - -I Pr, 5,r,
1 ; ;ry, (r,1

:. ' t_-_,-* ' "
ase---fte..i..--  al".t.Ta.ib2;.: . . r.- 4.0 _ _- -- --Ct4 . (41

£242.00
All accessories

available-
see below

IC251 2m £495.00
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IC255 £255.00
IC25E £259.00
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PS20
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0W
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IC290 2m £379.00 IC2KLPS Power supply £211.00
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Two of the most common tasks
facing the electronics engineer are those of
designing basic power supply circuits to
enable pieces of equipment to operate
from AC power lines, and designing
voltage regulator circuits to enable
specific circuits to operate from well-
defined DC supply voltages over wide
ranges of load current variations.

Both of these design tasks are
reasonably simple. Basic power supply
circuits consist of little more than a
transformer -rectifier -filter combination,
so all the designer has to do is select the
circuit values using a few very simple
rules, to suit his own particular design
requirements.

Voltage regulator circuits may vary
from simple Zener networks, designed to
provide load currents up to only a few
mA, to fixed -voltage high -current units
for powering logic boards, etc., or to
variable -voltage high -current units
designed to act as general-purpose pieces
of test gear. We'll look at practical
versions of all these examples in the next
few pages.
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 Figure 3: Basic split or dual power supply using a centre -tapped trans
bridge rectifier.
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 Figure 4: Basic split or dual power supply
using a centre -tapped transformer and
individual rectifiers.
 Figure 1: Basic single -ended power -supply
using a single -ended transformer and bridge
rectifier.

 Figure 2: Basic single -ended power supply using a centre -tapped transformer and
two rectifiers.

Power Supply Circuits
Basic power supply circuits are used

to enable pieces of equipment to safely
operate from the AC power lines (rather
than from batteries) and are simply
designed to convert the AC power line
voltage into an electrically isolated DC
voltage with the value required by the
actual circuitry of the equipment.

The basic power supply circuitry
consists of a little more than a
transformer -rectifier -filter combination.
The transformer is used to convert the AC
line voltage into an electrically isolated
and more useful AC value, and the
rectifier/filter combination is used to
convert the new AC voltage into a smooth
DC value.

Figure 1 to 4 show the four most
useful transformer -rectifier -filter
combinations that you will ever need. The
Figure 1 circuit provides a single -ended
DC supply from a single -ended trans-
former and bridge rectifier combination,
and gives a virtually identical performance
to the centre -tapped transformer circuit of
Figure 2. The Figure 3 and 4 circuits both
provide 'split' or 'dual' DC supplies and
again give virtually identical
performances. The rules for designing
these circuits are very simple, as you'll see
in a moment.
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Figure 5: Transformer Selection Chart.

Transformer -rectifier selection
The three most important parameters

of a transformer are its secondary voltage,
its power rating, and its regulation factor.
The secondary voltage is always quoted in
RMS terms at full rated power load, and
the power load is quoted in terms of VA
or watts. Thus, a 15V 20VA transformer
will provide a secondary voltage of 15V
RMS when its output is loaded by 20
watts. When the load is removed (reduced
to zero) the secondary voltage will rise by
an amount specified by the Regulation
Factor. Thus, the output of a 15 volts
transformer with a 10070 regulation factor
(a typical value) will rise to 16.5 volts
when the output is unloaded.

Now, the most important point to
notice here is that the RMS output voltage
of the transformer secondary is not the
same as the DC output voltage of the
complete power supply. In fact, the DC
output voltage of a full -wave rectified
circuit is 1.41 times the RMS transformer
voltage (ignoring rectifier losses) that is
feeding the rectifier, as shown in the
graph of Figure 5. Note here that this
voltage is equal to 1.41 times the voltage
of a single -ended transformer, or 0.71
times that of a centre -tapped transformer.
Thus, our single -ended 15V RMS trans-
former with 1007o regulation will in fact
provide an output of about 21 volts at full
rated load (just under I amp at 20VA
rating) and 23.1 volts at zero load.

When rectifier losses are taken into
account, the output voltages will be
slightly lower than shown in the graph. In
the 'two rectifier' circuits of Figures 2 and
4, the losses amount to about 600mV,
while in the 'bridge' circuits of Figures 1
and 3 the losses amount to about 1.2
volts. The rectifiers should, for maximum
safety, have current ratings at least equal
to the DC output currents.

Thus, the procedure for selecting a
transformer for a particular problem is
very simple. First, decide on the DC
output voltage and current that is

required:
The product of these two values (allowing
for slight rectifier losses) determines the
minumum VA rating of the transformer.
Next, consult the graph of Figure 5 to find
the transformer secondary RMS voltage
that corresponds to the required DC
voltage. Simple?

To use the Transformer
Selection Chart decide
on the required loaded
DC output voltage
(say 22 volts) then
read across to find the
corresponding
transformer secondary
voltage (15V single -
ended or 30V centre -
tapped).

10V
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Figure 6: Filter Capacitor Selection Chart, relating
capacitor size to ripple voltage and load current in a
full -wave rectified 50-60Hz powered circuit.
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Figure 7: This basic Zener 'reference'
circuit is biased at about SmA.

Figure 9: This series -pass
Zener-based regulator circuit
gives an output of 11.4 volts and can
supply load currents up to about 100mA.
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Figure 8.
This basic Zener 'regulator' circuit can
supply load currents of a few tens of mA.

Figure 10:
This op -amp based regulator gives

an output of 12 volts at load currents up
to 100mA and gives excellent regulation.

Figure 11: Connections for using a 3 -terminal positive regulator, in this case a 12 volt
1 amp '78' type.

Figure 12: Connections for using a 3 -terminal negative regulator, in this case a 12 volts
1 amp '79' type.
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Figure 13: Complete circuit of a 12 volt 1 amp dual power supply using 3 -terminal
regulator IC's.

The Filter Capacitor
The purpose of the filter capacitor is

to convert the full -wave rectified signal of
the rectifier into a smooth DC output
voltage. The two most important
parameters of the capacitor are its
working voltage and its capacitance value.
The working voltage must be greater than
the off-load output voltage of the power
supply circuit. The capacitance value
determines the amount of ripple that will
appear on the DC voltage when current is
being drawn from the circuit.

As a rule of thumb, in a full -wave
rectified power supply operating from a
50-60Hz power line, an output load
current of 100mA will cause a ripple
waveform of about 700mV pk-to-pk to be
developed from a 1000u filter capacitor,
the amount of ripple being directly
proportional to the load current and
inversely proportional to the capacitance
value, as shown in the design guide of
Figure 6. In most practical applications,
the ripple should be kept below 1-1.5 volts
pk-to-pk under full load conditions. If
very low ripple is required, the basic
power supply can be used to feed a
3 -terminal voltage regulator, which can
easily reduce the ripple by a factor of
60dB or so at very low cost.

Voltage Regulator circuits
Voltage regulators may vary from

simple Zener-based circuits designed to
provide load currents up to only a few
mA, to fixed -voltage high -current circuits
designed around 'fixed' 3 -terminal
regulator IC's, or to variable -voltage
high -current circuits designed around
'variable' 3 -terminal regulator IC's. We'll
look at practical versions of all three types
of circuit in the next couple of pages.

Zener-based circuits
A Zener diode can be used to simply

produce a fixed reference voltage by using
the connections shown in Figure 7. Here,
a current of roughly 5mA is passed
through the Zener diode from the supply
line via limiting resistor R. Often, the
supply voltage (Vin) may be subject to
fairly wide variations, causing the Zener
current to vary over a similarly large
range. So long as Vin is always more than
a few volts greater than the Zener voltage
and provided that the Zener power rating
is not exceeded, this variation has only a

7812
In Out

Common

25-30V
yin C1

270n
Disc Set

volts RV'
470R

bi

RI

1k
as

C2
10u

Ze ov

Vout
12-20V

Figure 15: An improved method of varying
the output voltage of a 3 -terminal regulator.

moderate influence on the output voltage
of the Zener, which typically has an
effective output impedance of only a few
tens of ohms.

A Zener can be used as a very simple
voltage regulator, providing maximum
load currents up to a few tens of mA, by
merely selecting the value of 'R' as shown
in Figure 8. Here, when the designed
maximum load current is being drawn
only 5mA flows through the Zener: When
zero load current is being drawn the Zener
passes 5mA plus the full maximum
designed load current and thus dissipates
maximum power: It is important to ensure
that the power rating of the Zener is not
exceeded under this `no load' condition.

In most practical voltage regulator
applications the Zener is simply used to
apply a 'reference' voltage to a high -gain
non -inverting buffer amplifier, which
then supplies the required output power.
The simplest example of this type of
circuit is shown in the series -pass regulator
circuit of Figure 9. Here, Q1 is wired as a
voltage follower, its emitter remaining at
about 600mV below its Zener-defined
base voltage under all load conditions.
The Zener network provides the base
drive current to Q1, this current being
equal to the output load current divided
by the current gain of the Q1 'buffer'
stage. Clearly, the higher the gain of Ql,
the better will be the output regulation of
the circuit.

One way of improving the regulation
of the Figure 9 circuit would be to use a
Darlington or Super -Alpha pair of tran-
sistors in place of Ql. An even better
solution is to use the op -amp plus tran-
sistor buffer stage shown in Figure 10.
Here, the op -amp and Q1 are wired as a
unity -gain non -inverting DC amplifier
with a near -infinite input impedance and

1
Vin

25-30V

CI

270n
Disc

7812
In Out

Common

Rviysit
1k volts

2
10p

I ov

Vout

12-20V

Figure 14: Very simple method of varying
the output voltage of a 3 -terminal

regulator.

7912
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Common RI

4.7
yin CI Vag

C228-30V 270n 176V
disc ...AK, ID! 10},

5.6V

ov

Figure 16: The output voltage of a
3 -terminal regulator can be increased
by wiring a suitable Zener diode in series
with the common terminal.

near -zero output impedance. The output
voltage tracks within a few mV of the
Zener reference value. The safe output
current is limited to about 100mA by the
power rating of Q1: Higher currents can
be obtained if Q1 is replaced with a power
Darlington transistor.

The Figure 10 circuit is very versatile.
It can be made to generate any desired
fixed voltage up to about 30V maximum
by simply using a suitable Zener value and
ensuring that the unregulated supply
voltage is at least 5 volts greater than the
Zener value (up to 36 volts maximum).
The circuit can be used as a variable -

voltage supply by simply wiring a pot

Figure 17: The output current capacity of
a 3 -terminal regulator can be boosted via
an external transistor. This circuit can
supply 5 amps at a regulated 12 volts.

Figure 18: This version of the S amp 12
volt regulator has overload protection
provided via Q2.
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yin

Adjust

Parameter 317K 338K

Input voltage range 4-40V 4-40V
Output voltage range 1.25-37V 1.25-32V

Output current rating 1.5A 5A

Line regulation 0.02% 0-02%
Load regulation 01% 0.1%

Ripple rejection 65dB 60dB

vi V
317K 338Kor

Adjust
RI

II

Vin

CI

:loon
200R , RVI

C2 Vout a 1.25 (I.
Disc 100 R

=1.25 - 30V
i5RV1

k

410.

ov

Figure 19: Outline basic data and basic application circuit of the 317k and 338k
variable -voltage 3 -terminal regulators.

across the Zener, with its slider taken to
the non -inverting input of the 3140 op -
amp: This op -amp can accept inputs all
the way down to zero volts, enabling (for
example) a 0.25V supply to be easily
implemented.

'Fixed' 3 -terminal regulator
circuits

Fixed -voltage regulator design has
been greatly simplified in recent years by
the introduction of 3 -terminal regulator
IC's such as the '78xx' series of positive
regulators and the '79xx' series of negative
regulators. These IC's incorporate fea-
turei such as built-in fold -back current
limiting and thermal protection. A wide
range of 3 -terminal fixed -voltage
regulator IC's are available: Standard
current ratings are 100mA, 500mA, IA
and 3A and standard output voltage
ranges are 5V, 6V, 8V, 12V, 15V, 18V and
24V.

Three -terminal regulators are
remarkably easy to use, as shown in the
basic circuits of Figures 11 to 13, which
show the connections for making positive,
negative and dual regulator circuits
respectively: The IC's shown in these
examples are 12V units with current
ratings of 1A, but the basic circuits are
valid for all other voltage ratings,
provided that the unregulated input
voltage is at least 3 volts greater than the
desired output voltage. Note that a 270n
or greater disc (ceramic) capacitor should
be connected close to the input terminal of
the IC and 10u or greater electrolytic to
the output. Also note that these regulator
IC's typically provide about 60dB of
ripple rejection, so 1 volt of input ripple
will appear as a mere lmV of ripple on the
regulated output.

The output voltage of a 3 -terminal
regulator is referenced to the 'common'
terminal of the IC, which is normally (but
not necessarily) grounded: Most regulator
IC's draw quiescent currents of only a few
mA, which flow to ground via this
'common' terminal. The regulator output
voltage can thus easily be raised above the
designed value by simply biasing the
'common' terminal with a suitable

Figure 20: This version of the variable
voltage regulator has 80dB of ripple
rejection.

voltage, making it easy to obtain 'odd-
ball' output voltages from the regulator.
Figures 14 to 16 show three ways of
achieving this.

In Figure 14 the bias voltage is

obtained by passing the IC's quiescent
current (typically about 8mA) through
RVI. This design is adequate in most
applications, although the output voltage
obviously shifts slightly with changes in
quiescent current. The effects of such
changes can be minimised by using the
circuit of Figure 15, in which the RV1 bias
voltage is determined by the sum of the
quiescent current and the bias current set
by RI (12mA in this example). If a fixed
output voltage is required other than the
designed value, it can be obtained by
wiring a Zener diode in series with the
common terminal as shown in Figure 16,
the output voltage then being equal to the
sum of the Zener and regulator voltages.

The output current capability of a
3 -terminal regulator can be increased by
using the circuit of Figure 17. RI is wired
in series with the regulator IC. At low
currents insufficient voltage is developed
across RI to turn Q1 on, so all the load
current is provided by the IC. At currents
of 600mA, or greater, sufficient voltage
(600mV) is developed across RI to turn
Q1 on, so Q1 provides all currents in
excess of 600mA.

Finally, Figure 18 shows how the by-
pass transistor of the above circuit can be
provided with overload current limiting

via 0.12 ohm current -sensing resistor R2
and turn-off transistor Q2.

'Variable' 3 -terminal regulator
circuits

We've already seen that the outputs
of '78xx' regulators can be varied over
limited ranges by simply applying suitable
variable voltages to their 'common'
terminals, even though these IC's are
designed as 'fixed' regulators. If,
however, you need to vary the output
voltages over fairly wide ranges, a far
better solution is to use one of the special
'variable' 3 -terminal regulator IC's, such
as the 317k or the 338k.

Figure 19 shows the outline, basic
data and the basic variable -regulator
circuit that is applicable to these two
devices. Both devices have built-in fold -
back current limiting and thermal
protection and are housed in TO3 steel
packages, the major difference between
the devices being that the 3I7k has a 1.5
amp current rating compared to the 5 amp
rating of the 338k. The major feature of
both devices is that their 'output'
terminals are always 1.25 volts above their
'adjust' terminals, and their quiescent or
adjust -terminal currents are a mere 50uA
or so.

Thus, in the Figure 19 circuit, the
1.25 volt difference between the 'adjust'
and 'output' terminals causes several mA
to flow to ground via RV1, thereby
causing a variable 'adjust' voltage to be
developed across RV1 and applied to the
'adjust' terminal. In practice, the output
of the Figure 19 circuit can be varied over
the approximate range 1.25 to 33 volts via
RV1, provided that the unregulated input
voltage is at least 3V greater than the
required maximum output voltage.
Naturally, alternative voltage ranges can
be obtained by giving RI and/or RV1
alternative values, but it should be noted
that for best stability the RI current must
be at least 3.5mA.

The basic Figure 19 circuit can be
usefully modified in a number of ways.
The basic ripple rejection factor of this
circuit, for example is about 65dB, but
this can be increased to 80dB by wiring a
10u by-pass capacitor across RVI, as
shown in Figure 20, together with a
protection diode connected as indicated,
to prevent the capacitor discharging into
the IC if the regulator output is short-
circuited.

Figure 21: This version of the regulator
has 80dB ripple rejection, a low
impedance transient response, and full
input and output short-circuit protection.
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Figure 22: The output of this version
of the regulator is fully variable from
zero to 30volts.

A further modification of the Figure
20 circuit is shown in Figure 21. Here, the
transient output impedance of the
regulator is reduced by increasing the C2
value to 100u; diode D2 is used to protect
the IC against damage from the stored
energy of this capacitor if an input short
Occurs.

The minimum output voltage of the
Figure 19 to 21 circuits is 1.25 volts. If you
want the voltage to vary all the way down
to zero, the circuits must be configured so
that the 'adjust' terminal goes to -1.25V
when RV1 is reduced to zero ohms. Figure
22 shows how this can be achieved, using
a 35V negative rail and a pair of series -
connected diodes to clamp the low end of
RVI to -1.25V.

If you want to get the maximum
possible voltage out of one of these
regulators, you'll need to make sure that
the input voltage does not exceed the 40V
rating of the IC. The best way to do this is
to use a simple Darlington-plus-zener pre -
regulator circuit, as shown in Figure 23,
which enables you to use any unregulated
input in the range 35-55 volts. Note that as
well as giving input over -voltage pro-
tection, this pre -regulator also gives a
further improvement in ripple rejection.
If you want to use this circuit with a 5 amp
338k regulator, you may need to reduce
the value of RI and beef up the power
rating of the Zener diode.

Figure 23: This variable -voltage unit
uses a pre -regulator (QI ) to give
input over -voltage protection and
improved ripple rejection.

Figure 24: Method of using the
317k as a precision current limiter
or constant -current generator.

Finally, to complete this look at
regulator circuits, Figure 24 shows how
you can use the 317k as a precision current
limiter or constant current generator in
which the output current is determined by
RI and is virtually independent of the
external load values. By suitable choice of
RI, the constant -current magnitude can
be set at any value between approximately
10mA (R1 equals 120R) and 1.25A (R1
equals IRO). Not bad for a two -
component circuit. 

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
254
255
256
257

ZX81 Histograms
-by Neil Patey

2X81 program that works!

The program accepts up to 12 pieces of data in the range 1-41 and
reproduces that data as a bar graph. Drawing commences on
entering the twelfth number or by entering a zero in the data.

The following 1K program sets up a dimension and then
draws a bar graph from information within that dimension.

10 DIM D (12)
20 FOR E = 1 TO 12
30 PRINT E; "-";
40 INPUT X
50 PRINT X
60 IF X < I THEN GOTO 100
70 LET D (E) = X
80 NEXT E
90 LET E = 13

100 CLS
110 FOR C = 0 TO 21
120 PRINT AT C, 0; "."
130 IF C > 13 THEN GOTO 150
140 PRINT AT 21, C; "."
150 NEXT C
160 FOR C = 1 TO E - 1
170 LET B = C * 2 + I

180 LET X = D (C)
190 IF X > 41 THEN LET X = 41
200 FOR A = 2 TO X + 1

210 PLOT B, A
220 NEXT A
230 NEXT C

Lines 10 to 80 set the dimension and allow the user to enter
his own data, lines 110 to 150 draw the vertical and horizontal
boarders. Lines 160 to 230 plot the graph, line 190 is necessary to
prevent data in excess of 41 from stopping the program.

Although the program can be altered to handle a larger
amount of data, it is not recommended for the unexpanded 81 as
the remaining memory would not be sufficient to execute the
program properly. However, if you are fortunate enough to
possess the add on RAM, then the following lines would need to
be altered.

Example to handle 20 data inputs
10 DIM D (20)
20 FOR E = 1 TO 20

Also

160 FOR C = 1 TO E + 7
If it is required to extend the base line then transpose lines 120 and
140 and alter line 130 accordingly. I.e.
120 PRINT AT 21, C; "."
130 IF C > 21 THEN GOTO 150
140 PRINT AT C, 0; "."
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RS232 ADA
by Jonathan C Burchell

The RS232 ADA consists of an 8 -bit analog to
digital converter, plus an 8 -bit digital to analog
converter, may be operated by any computer equipped
with an RS232 serial communications interface.

The RS232 ADA consists of an 8 bit
analog to digital converter, plus an 8 bit
digital to analog converter, which may be
operated by any computer equipped with
an RS232 serial communications interface.

Although simple to construct and set
up, the ADA converter relies on the use of
LSI building blocks to 'simplify' what is in
fact an extremely complex function. It is

built from only a handful of components
Applications for the ADA board

include: programmable power supplies
with current feedback, signal sampling,
component identification, and also the
monitoring of any real world variable
which can be represented as varying
voltage. This last classification encom-
passes a virtually infinite number of
applications.

The ADA board includes a UART
(Universal Asynchronous Receiver
Transmitter), which allows the reception
of serial characters from the computer's
RS232 output port. Once a complete 8 bit
character has been received, it is

transferred from the UART to an 8 -bit
digital to analog converter (D -to -A).

The converter produces a voltage
which is proportional to the binary value
of the character received by the UART.
The converter output ranges from 0 volts
for an input word of 000000002 to 2.5
volts for an input word of 111111112.
Once a character has been received, it will
remain at the output of the UART until
the data source transmits another
character. The rate at which characters
can be transmitted is limited only by the
selected baud rate. The converter itself
has a worst case settling time of 2 micro-
seconds, although the op -amp buffer
provided, increases this to approximately
25 microseconds.

An analog to digital conversion is
initiated by the RTS (Request To Send) or
similar line from the computer going
'high'. This state is detected and the
voltage being monitored is sampled.

Once the sample and hold amplifier
has stabilised, an 8 bit analog to digital
converter is instructed to convert the
voltage present at its input (from the
sample and hold) into a binary value
representation of the signal's magnitude.

When the analog to digital conversion
is complete, the converter initiates the
transfer of the data to UART. The UART
appends to this data the appropriate
parity and start/stop bits before
transmitting it to the computer's RS232
input port:

Detailed circuit operation
The timing of the data transmission and
reception is controlled by a CMOS baud

rate generator type CD4702. The refer-
ence crystal is divided down to produce 14
standard baud rate frequencies, and the
required frequency is selected by the
combination of l's and 0's set on SWB-I .

The output from the 4702 (a square wave
at 16x the selected baud rate) is fed
directly to the UART's transmitter and
receiver clock circuits. A signal at 153KHz
(01) is taken from the 4702 and used for
clocking the analog to digital converter.

The UART (TR1863) (IC5) is set up
to transmit one start bit, 8 data bits, and
one stop bit. Even or odd parity may be
selected by taking pin 39 (IC5) high or low
repectively. If it is not desired to generate
and check parity, then pin 35 of IC5 must
be taken high, otherwise it must be
grounded. C4&R24 provide a power on
reset circuit for the UART

The Digital to Analog Converter
The RS232 output from the data

source cannot be connected directly to the
UART, due to its large signal levels
(possibly plus and minus 12 volts) and
must be connected to an inverter and
voltage translator consisting of R13, R14,
RI5, Q3 and D4. D4 prevents the base of
Q3 from being damaged by the negative
excursions of the RS232 signal.

The received data which is now in a
TTL compatable signal range is connected
to pin 20 of IC5 - the receiver data input.
Any errors detected by the UART in the
received signal are indicated by LED's
1-3. These LED's are driven from simple

Photograph of complete RS232
analog to digital and digital to
analog converter.

transistor buffers. Valid characters appear
on IC5 pins 5-12 and are then connected
to IC2, a ZN426 8 bit digital to
converter.

The ZN426 has it's own built-in
voltage reference which is supplied with
power via R3, and decoupled via C1. The
output on the ZN426 is buffered via an
LF351 op -amp which increases the current
available to 25 mA and prevents the
output voltage from being influenced by
loading considerations.

Preset VR1 allows the output buffer
to be 'zeroed' whilst the gain of the op -
amp is set by R1,R2 and VR2. This allows
adjustment of the full scale output voltage
to suit the user's needs. An option is
provided on the PCB to allow the
omission of RI, R2 and VR2 and the
direct connection of ICI pin 2 to 6 thus
enabling unity gain to be selected.

Analog to Digital conversion
This process is more complicated

than the D/A operation described above,
and it may be useful to refer to the block
diagram of the A -to -D logic as well as the
full circuit diagram.

A command to the circuit to perform
an analog to digital conversion is

required, which in the author's circuit was
the RTS line of the computer. Other
signals can be used - see later. The
command - which must consist of a low to
high transistion - is received and buffered
via transistors Q8 and Q9. The design of
this buffer allows either RS232 level, or
TTL signals to be used without any circuit
modifications being required.
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Figure 2: Block Diagram of the Analog to Digital Converter Logic.

The buffered 'convert' signal is fed to
the first half of IC7 (a dual monostable).
A pulse from the monostable causes the
sample and hold amplifier to sample and
track the input signal for the next 100
microseconds. At the end of this period,
the second monostable is triggered. This
second monostable introduces a delay of
50 microseconds into the circuit, which
ensures that the sample and hold amplifier
has completely settled to its new value
before a conversion is initiated. The end
of the 50 microseconds settling period
allows a '1' to be clocked through the
401'3 flip/flop, which is used to ensure
proper synchronisation of the convert
command to the ZN427 and the clock
signal to the same device.

The ZN427 detects the low to high
transition on pin 4, and begins a
conversion cycle. The ZN427 employs a
succesive approximation conversion
technique and always takes 8 clock cycles.
VR3 and R6 allow the nulling of any
offset present, ensuring that the ZN427
gives an output of 000000002 for an input
of 0 volts. The ZN427 has a full scale input
of 2.55 volts to give an output of 111111112.

When the ZN427 has finished a
conversion cycle, it brings pin 1 low. This
signal is connected directly to the
transmitter load input of the UART pin
23 IC5. When the UART detects a low in
this pin, it transfers the data present on
pins 26-33 into the transmitter register.

Data is clocked from the UART at
the selected baud rate onto IC5 pin 25. D5
and Q4 provide an RS232 voltage level
translator and driver.

The 'sample and hold' is built from a
dual fet operational amplifier type LF353,
an N channel fet forms the sample switch,
Q2 provides buffering from the 0 to 5v
convert signal, and the -12v gate bias of
Q1. The sampled signal is held on
capacitor C3.

The input signal is applied to the
non -inverting input of the sample and
hold amplifier via R9. D3 ensures that the
sample switch cannot be made conducting

during the 'hold -time' by becoming
reversed biased. It also ensures that a
negative signal cannot be applied to the
ZN427. Diodes DI and D2 provide a
measure of overvoltage protection for the
ZN427, as the signals on the input pin
should be limited to less than 3.5 volts.

Like the D to A converter, the speed
of operation is limited only by the baud
rate - the prototype has worked success-
fully at 19200 baud. As was mentioned
earlier any low to high transition at the
base of Q6 will provide a convert
command signal, and a very simple way to
provide this is to connect a push button
across D6. Be careful, however, as contact
bounce will probably mean that not just
one but several conversions are
performed.

Another alternative is to use IC5 pin
22. This signal is generated by the UART
whenever it has finished transmitting a
character. It is issued once data trans-
mission is initiated - e.g. by pressing a
button across D6. The transmission of
each character will cause a new sample to
be taken and data will flow continually
from the unit. Alternatively, a timer such
as a 555 may be connected to cause a
sample to be taken every 5 minutes or
whatever period is required.

Since the output is 'RS232', it may be
connected directly to a terminal without
the need for a control computer - providing
that the terminal can be programmed to
transmit and display a full 255 character
set. The prototype has also been used with
a digital recorder in a remote monitoring
application.

Constructional Details
It is recommended that the circuit is

constructed on a PCB. Figures 3 and 4
give the copper layout for a suitable
double sided board. The PCB method is
recommended, not only because of the
relative complexity of the circuit and large
number of interconnections, but also
because the ADA board involves a mix of
analog and digital circuits providing quite
a few layout problems to the unwary
constructor.

An 8 bit conversion means that a
converted signal has a signal to possible
error ratio of 50dB and in order to
preserve this, the digital noise floor must
be kept to a minimum. It is for this reason
that the circuit is decoupled so generously.

As IC's 2,3,5,8 are not in the '2 a
penny class', it is recommended that all
IC's are socketed. The best order of
contruction is to first fit the small thro'
link under IC5, then place and solder all
of the IC sockets checking their orien-
tation with the overlay diagram (figure 5).
Next fit all the resistors and capacitors,
being careful to orientate them in the
correct manner.

Whenever there is a pad on both the
top and bottom side of the PCB, the leads
which pass through them must be soldered
on both sides. Finally place the diodes and
transistors.

When fitting the crystal, be careful
not to over stress the leads by bending or
prolonged heating. Finally fit the dil
switch and any remaining top to bottom
links.

Flying leads must be fitted for power
supply connections, the analog input and
output, the RS232 data i/o, the convert
command and the three LED's.

Testing and Setting Up
The RS232 ADA board requires a

well regulated power supply, the 25v and
-12v need only supply 250mA whilst the
+ 12v which is only used in the RS232
driver need only supply 20mA. Before
fitting the IC's, connect the board to the
power source and turn on. Once the
power supply decoupling capacitors have
charged, the current being drawn should
drop to a few mA. If if doesn't, check
carefully for solder splashes, bridges etc.
Also check the correct orientation and
type of all the electrolytics, diodes and
transistors. Assuming all is well, double
check the presence and value of the power
supply voltages at the IC sockets.

Power down (he means 'switch off'
-ed) and fit IC8, IC6, ICI, IC2, you have
now installed the D -A half of the circuit.
Connect a voltmeter to pin 3 of ICI. (You
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will also need to connect your RS232 data
output to the end of R13.) Select the
required baud rate on switch S0 -S3 (See
table I), and install jumper connections
for parity or no parity. Power up, and (via
the computer terminal) send the board the
8 bit character 000000002, the voltmeter
should read approximately 0 volts, and
the various LED's should remain unlit. If
they light, then there is a difference
between the baud and parity settings of
your computer and those programmed on
the ADA card. Next transmit 111111112,
the voltmeter should read 2.55 volts, ana
if nothing appears to work, then double
check all connections, and try decreasing
the value of R24 to 2K7. Whilst contin-
ually transmitting data, look for it with a
scope, logic probe or voltmeter at the base
and collecter of Q3. Check also that the
baud rate clock is present on pin 10 of IC
8. If not, check the crystal connections
and pin connections of IC 8.

Also check for UART function by
transmitting single characters and seeing if
they appear on IC5 pins 12-5. If the circuit
functions but does not always increase in
output voltage when sent a sequence of
characters from 0016 to 25516, then suspect
'stuck' or 'jammed' data bits between
IC's 5 and 2.

When proper operation has been
obtained, transmit a 016 and connect the
meter to ICI pin 6. Adjust VR1 to obtain
an output reading of 0 volts. If you can't
get to 0 volts, then increase the value of
VR1 to 50k.

Next transmit 111111112, and adjust
the span pot to give the desired full scale
output.

Power down and lit the rest of the
ICs. Connect the RS232 ADA output to
your computer's RS232 input. Connect up
a 'convert' command generator, such as
the RTS signal, and ground the input end
of R9.

Power up. Send the board a convert
command pulse - you should receive an 8
bit character back from the board, which
is approximately 000000002. If not, send
continuous command pulses and look
from them at the bases of Q8, Q9, IC7A
pin 4, IC7b pin 12, IC 6a pin 1. Check also
for the presence of the 153Khz clock
signal on IC6A pin 3, and IC3 pin 3. (This
signal comes from IC8 pin 3).

If the convert signal is getting all the
way to IC3, check for transitions from
high to low after every convert pulse on
IC5 pin 23. If they are not present, then
suspect IC3. Next check for the presence
of data at pin 25 IC6 the base of Q4 and
R14/R20 junction.

When data is being received success-
fully, rotate VR3 to adjust the transmitted
character to exactly 0. If characters are
being received, but they are nowhere near
zero, check that pin 1 of IC4 is near
ground potential.

When all is working, remove the
ground connecton to R9 and connect up a
variable 0 - 2.5 volts source, a 5k pot in
series with 4k7 across VCC will do fine.
Arrange to transmit convert commands,

and receive and display the transmitted
data. Increasing the input voltage should
cause an increase in the transmitted
character value.

If this does not work, remove IC4
and connect the input voltage source
directly to R8. If all now works, the fault
must lie within the sample and hold.
Replace 1C4 and double check everything.

Software Requirements
To be able to converse with the ADA

card your computer must be able to
transmit and receive 8 bit characters via an
RS232 interface. The author's computer
uses an 8251, and the connect command
was derived from pin 23 of the 8251
known as RTS. As mentioned, the convert
signal can be either RS232 level, or TTL.
Table 2 shows the instruction sequences to
be fed to the 8251 in order to initialise,
transmit and receive characters from and
to the ADA card.

Constructional and component details
pages 32/33.

NEXT MONTH -Practical
applications of the ADA board
including software.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.

154
155
156
157

Figure 3: Full size PCB foil pattern. Non -component side
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Figure 5: Component overlay of RS232 ADA board
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TABLE 2 - 8251 PROGRAMMING

Table I:

Baud Rate Settings

S3 S2 S1

ON
ON
OFF
ON
OFF
ON
OFF
ON
OFF
OFF
OFF
OFF
OFF
ON

ON
ON
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON
OFF
ON
ON
ON

SO Baud
rate

ON OFF 50
OFF OFF 75
OFF OFF 110
ON ON 134-5
OFF ON 150
ON OFF 200
ON OFF 300
OFF ON 600
OFF OFF 1200
OFF ON 1800
ON ON 2400
ON OFF 4800
ON ON 9600
ON OFF 19200

11251

STATUS

DATA

INITIALISE

TO BE USED ONLY AFTER

A RESET

LOAD STATUS , CE16

LOAD STATUS , 0716

SET UP MODE , NO.DATA BITS ETC.

SAMPLE - (READS A TO D CONVERTER)

LOAD STATUS , 2716

LOAD STATUS 0716 GENERATE CONVERT COMMAND

LP1 LOAD REG., STATUS

AND REG., 2

JZ LP1 WAIT FOR CONVERTED SAMPLE

LOAD REG., DATA . GET ANALOG VALUE

DATA OUT- (SENDS VALUE TO D TO A CONVERTER)

LP2 LOAD REG., STATUS

AND REG., 1

JZ LP2 : WAIT FOR TX READY

LOAD DATA , VALUE TRANSMIT SAMPLE

Resistors all .25W 5%
R I 6k8
R 2 18k
R3
R4
R5
R6
R7
R8
R9
RIO
R11
R12
R13
R14
R15
R17
R18
R19
RIO
R21
R22
R23
R24
R25

R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36

390E
390E
180k
680k
4k7
8k2
10k
820k
15k
4k7
15k
100k
4k7
1 k0
4k7
330E
330E
330E
330E
330E
4k7
10k

4k7
15k
100k
4k7
4k7
820k
10k
10k
10k

10k
4k7

Components List - RS232 ADA Project.

R37 4k7
R38 4k7
R39 4k7

Preset resistors:
All min 6mm dia horiz. presets
VR1 10k
VR2 4k7
VR3 500k -IMO

Capacitors
(Tani. types may also be miniature low
leakage electrolytics)
C I
C2
C3
C4
C5
C6
C7
C8
C9
CIO
C11
C12
C13
C14
C15
C16
C17
C18
CI9
C20
C21
C22

4.7uF I6v Tant
4.7uF 16v Tant
I.5uF 16v Tant
22uF 16v Tant
22nF
22nF
56pF
56pF
4.7-22uF 16v Tant
4.7-22uF 16v Tant
4.7-22uF I6v Tant
4.7-22uF 16v Tant
4.7-22uF 16v Tant
4.7-22uF 16v Tant
4.7-22uF I6v Tant
0.1uF monolithic
0.luF monolithic
0.1 uF monolithic
0.1 uF monolithic
0.luF monolithic
4.7-22uF 16v
4.7-22uF 16v

Diodes
D 1 IN4148
D 2 2v7 zener
D 3 IN4148
D 4 IN4148
D 5 6v8 zener
D 6 IN4148

Transistors

Q I
Q 2
Q 3
Q 4
Q 5
Q 6
Q 7
Q 8
Q 9
Q10

J310/2SK55
BC308
BC239
BC308
BC239
BC239
BC239
BC239
BC239
BC239

Integrated Circuits
ICI
IC2
IC3
IC4
IC5
IC6
IC7
IC8

LF351
ZN426-8
ZN427-8
LF353
TR1863
CD4013
CD4528
CD4702

Miscellaneous
LED1-3 any general purpose light
emitting diode.
XTALI, 2.4576MHz crystal (30pF parallel).
SWBI, 4 way DIL switch.
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RS232 ADA
Project

-White Mice
Software

ANALOG to DIGITAL
DIGITAL to ANALOG

CONVERTER

1
AS DESCRIBED

-N./771N THIS ISSUE! !

THE ULTDIATE ANSWER.'

coming soon
Z-8 Tiny BASIC Computer
2716/32 Eprom Blower
UART Applications Board.

Complete Kit including PCB,
BASIC and Assembler Software. £39.50

Fully Built and Tested
as above including Software. £49.00

PCB only. £2.50

TR1863 UART £4.50

2.4576 MHz XTAL £2.50

4702 Baud Rate Generator £4.50

All prices inclusive of Postage & Packing.
Send your orders with cheque or PO to:

White Mice Software
PObox 265 Brentwood
ESSEX CM15 8DF

42 for further details
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MICROCOMPUTER COMPONENTS
LOWEST PRICES - FASTEST DELIVERY

SHIMMIES
2114L-200rs 1+128

25+1.19
21141.-300ns 1+126

25+1.19
2708 450ns 1.99
2716 450ns 1+2.49

25+2.37
2716 350ns 6.95
2532 450n6 1+5.50

25+5.31
2732 450rts 1+4.80

25+4.08
4116 150x6 1+1.15

25+1.013
4116 200r6 1+000

25+0.72
6116 200ns 10.95
4118 200x6 3.90
8264 200r1s 12 00
5516 200ns 22.88

CRT CONTROLLERS
AND GRAPHIC DISPLAY
PROCESSORS
EF936.1 5.94
EF936' 82.90
EF936, 82.90

911FfER5
811595
811596
811_597
811598
8726A
8728A
8T95
8797A
8798

0.90
0.90
0.90
090
1.50
1 50
1.50
1 50
1 50

DATA CONVERTERS
ZN425E-8 350
ZN426E-8 3.00
114427E-8 13.28

ZN428E-8 4.78
ZN429E-8 2.10
204326J-10 26.09
ZN433CJ-10 22.59
21440 56.63

MINCEIWUROUS
AY -3.1015 3.90
AY -5-1013 3.45
AY -5-2376 8.95
MC1488
MC1489
MC14411
MC14412
RO-3-2513L
RD -3-2513U
ZN450E
7805
7812
7905
7912

084
0.84
6.94
7.99
7.70
7.70
7.81
0.50
0.50
0,45
0.55

mos Z80 FAMILY
280 CPU 4.00
2800 CPU 4.82
Z80 CTC 4.00
280A CTC 4.00
Z80 DART 7.18
280A DART 7.18
280 DMA 11.52
280A DMA 9.99
280 PIO 3.78
2130A P10 3.78
Z80 SIO-0 13.95
280A S10-0 13 95
280 510-1 13.95
280A S10-1 13.95
Z80 S10-2 13.95
280A SIO-2 13.95

EFC1S 0800 FAMILY
Ef580L 3.70
EF6802 511
EF6803 11130
EF6809 11 95
EF6810 1.35
EF6821 1.74
EF6840 420
EF6845 9.50

1.70

Oinks Prks invite Pries
EF6862 8.91 4076 0.60
EF6871-A1 T 18.70 4077 022
EF6880 107 4078 0.24
EF6887 080 4081 0.14
EF68488 9.11 4082 0.19
EF6875 4.18 4085 0.63

4086 0.11
9502 FAMILY 4093 0.38
SYP6502 4.95 4502 0.19
SYR6520 3.15 4507 0.39
SYP6522 4.45 4508 1.90
SYP6532 7.95 4510 0.60

4511 0.49
MOO FAMILY 4512 0.80
8085A 5.50 4514 1.49
8212 1.70 4515 1.49
8216 1.70 4516 am
8224 245 4518 aia
8228 3.05 4519 026
8251 3.95 4520 0.89
8253 7.95 4521 1.49
8255 3.95 4522 120

4526 0.70
CMOS moo 'It SERIES 4527 0.80
4000
4001

00 .11; 44552 0.70
0.89

4002 013 4541 1.39
4006 0.60 4543 0.09
4007 017 4553 2.90
4008 0.55 4555 0.49
4009 028 4556 0.54
4010 0.26 4585 0.98
4011 0.14
4012 0.17 LOW POWER SCHOTTKY
4013 0.33 TR ICs - 741S SERIES
4014 0.58 741500 0.11
4015 0.58 741501 0.11
4016 0.28 741502 0.12
4017 0.45 741503 0.12
4018 058 4,S,'4 0.13

CHRISTMAS SPECIAL OFFER

10%
DISCOUNT ON ANY ORDER
IF ACCOMPANIED BY THIS

ADVERTISEMENT

4019 029 0.13
402C 0.56 74 L508 0.13
402' 0.60 741509 0.13
402z 0.02 741.510 0.13
4023 0.17 741.511 0.14
4024 0.38 74LS12 0.15
4025 0.15 741513 022
4026 0.99 74L914 0.44
402; 0.30 741.915 0.13
4026 0.55 741.520 0.12
4031 1115 74LS21 0.14
4033 1.60 74LS22 0.14
4034 1.55 741_526 0.18
4035 0.72 74LS27 014
4040 0.57 74LS28 0.19
4041 0.89 741.530 0.12
4042 0.54 741_632 0.11
40.43 0 59 741.533 0.10
4044 0.134 741.S37 0.10
404f- 185 74LS38 0.18
4046 0.68 741.540 0.13
4047 068 74542 0.34
4048 0.54 74LS47 0.39
4049 0.30 74LS48 000
4050 0.30 74549 059
4051 0 59 741651 0.14
4052 0.011 741554 0.15
4053 0.59 741.555 0.15
4054 120 74LS73 020
4055 120 74LS74 OTT
4060 0.89 74LS75 028
4063 0.95 74LS76 0.20
4066 0.34 74LS78 024
4068 0.17 74LS83 050
4069 0 17 741585 0.70
4070 0.19 741586 0.17
4071 0.19 74LS90 0.30
4072 0.19 74LS91 0.80
4073 0.19 74LS92 0.35
4075 0.17 741.993 034

OFFICIAL CREDIT CARD ORDERS QUANTITY
ORDERS WELCOME WELCOME DISCOUNTS AVAILABLE
All prices exclude post and packing on orders under 4310 (50p) and
VAT (15%l ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH

FULL REFUND FOR OUT OF STOCK ITEMS IF REQUESTED

UMW PrIcs

741.595 0.44
7415109 025
7415112 025
7415113 025
7415114 025
7415122 039
7415123 0.55
7415124 1.00
7415125 028
7415126 026
7415132 0.45
7415136 0.26
7415138 0.34
7415139 0.37
7415145 0.75
7415148 0.90
7415151 0.34
7415153 035
7415155 0.39
7415156 0.38
7415157 0.34
7415158 0.36
7415160 0.39
741S161 0.39
7415162 0.39
7415163 039
7415164 0.47
7415165 0.90
7415166 014
7415173 070
7415174 0.54
7415175 054
7415181 1 30
7415190 0.55
741.5191 0.55
7415192 0.59
7415193 0.59
7415164 0.39
7415195 0.39
7415196 0.58
741S197 OAS
7415221 0.60
7415240 0.89
7415241 0.89
7415242 0.79
7418243 0.79
7415244 0.79
7415245 0.89
7415247 1 34
7415248 100
7415249 088
7415251 0.39
741.5253 0.39
741.5257 044
7415258 038
7415259 038
74 LS261 190
7415266 0.23
7415273 0.90
741.5279 0.34
7415283 044
7415290 0.56
741S293 045
7415365 0.34
7415366 0.34
7415367 0.34
7415368 0.34
7415373 0.74
7415374 071
74LS375 0.47
741.5377 ass
7415378 0.69
7415379 014
7415386 028
7415390 0.59
74LS393 059

LOW PROFILI OIL
SOCKETS
Numppr 0I

8 0.07
14 0.00

0.09
18 015
20 017
22 021
24 023
28 025
40 029

CRYSTALS
Mr/ 3.00

1 8432 Mhz 2.50

24 -hour Telephone Credit Card Orders

MIDWICH COMPUTER CO. LTD.
(Dept R&EW)

HEWITT HOUSE, NORTHGATE STREET,
BURY ST. EDMUNDS, SUFFOLK IP33 1 HO

TELEPHONE: (0284) 701321 TELEX: 817670

CASIO
WORLD BEATERS

World's Most Powerful BASIC Pocket Computer

READY P9: FY, -7 0.2:F' 1685

LJLJULJLt.1 LI LI 10 L- l_
1..IUuL41LJlJlJsiIlulfAliarGc
uuLJuLJl 1LJ llul111aLAcG
L4.17 WI -1.1(411.4.1L -1L-1111110101111111110

CO L:3 W Lt:J- 011111113110 CAD

FX-702P RRP £134.95 ONLY£119.95
Flattens the Sharp PC1211

Alpha numeric dot matrix scrolling LCD. Variable input from 1680 steps, 26
memories, to 80 steps, 22b memories, all retained when switched off. Up to 10
programs. Subroutines; 10 levels. FOR: NEXT looping; 8 levels. Debugging by
tracing. Editing by moving cursor. 55 built-in functions, including Regression
Analysis and Correlation, all usable in programs. Program/data storage on
cassette tape via optional FA -2 adaptor, f 19.95. Two lithium batteries give
approx 200 hours continuous operation, with Auto Power Off.
17x 165 x 82mm 15/8 x 61/2 x 3 3/4") 176g (6.2oz).

FREE MiCROL PROFESSIONAL PROGRAMMING PACK
supplied free of charge with every FX-702P or FX-602P purchased from us.

Only on request, at time of ordering. RRP £9.95

World's Fastest Programmable?
FX-602P
 LCD alpha /numeric (dot matrix) scrolling display (86
types)

'Variable input from 32 program steps with 88
memories, to 512 steps with 22 memories.

Memory and program retention when switched off.
Up to 10 pairs unconditioned jumps 161310). Manual
lump.

'Conditional jumps and count jumps. Indirect
addressing.

Up to 9 subroutines, 9 levels.
'50 built-in scientific functions, all usable in
programmes.

PAM (Perfect Algebraic Method) with 33 brackets at
11 levels.

Program storage on cassette tape using optional
FA -1, £19.95

Campatible with FX-501/ 2P.
'2 lithium batteries. Approx 660 hours use with Auto
Power Off.

9.6 x 71 x 141.2mm. 100g.

ONLY £74.95 (RRP £84.95)

FP -10 MINI PRINTER
For EX 702P, FX 602P. FX-601P, FX 502P, FX-501P

Available soon. Price and delivery on application.

World's Most Versatile
Alarm Chronograph Watch
AX -210
10 alternative displays; over 60 functions. LCD
ANALOG display of time, plus: DIGITALdisplay of :
Time 112 0124hour); Calendar; Full month calendar
(this month and next month); Dual time 112 or 24
hour); Alarm time; Countdown alarm timer with
memory function; Professional 1/ 103 second
stopwatch with laps, etc. Hourly time signal Alarm

- electronic buzzer or 3 selectable melodies. Rapid
forward/ backward setting. 9.4 x 35.4 x 36mm.

(RRP £34.95) ONLY £29.95

SHORT FORM CATALOGUE
Available on request. 14p stamp appreciated Ney44.424

Price includes VAT, P&P. Delivery normally by return of post.
Send cheques, P.O., of 'phone your Access of B'card number to:-

TEMPUS
Dept REW 12 FREEPOST, 164-167 East Road, Cambridge CB1 1DB

Tel: 0223 312866
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Many of you will doubtless have
heard of the Mushroom Principle - a term
applied to the situation where a person, or
more usually persons, are kept uninformed
(i.e. in the dark), and fed on a carefully
arranged diet comprising only what 'is
good for them' (i.e. organic fertilizers of
one sort or another).

Mushroom farming is practised on a
wide scale in government and big
business, indeed, it is central to the
workings of many large scale operations
where the principle of 'means to and end'
is used. Those of us who do not like to feel
we are having the 'wool pulled over our
eyes' take exception to some of the many
ways in which this practice is applied, so
let's take a close look at fungi growing on
the electronics business.

Please don't keep your lights
under a bushel

R&EI tries to %owe the ideas and
opinions of the smaller scale enterprises in
the EE business - (we are getting too short
of editorial space to keep repeating
electronics, communications and comput-
ing, so EE will have to suffice) -and one of
the things to concern us is the marketing
strategies of some of the bigger
corporations. If your enquiry arrives on a
piece of notepaper headed by some
instantly recognizable household name,
the wheels grind into motion.

If your enquiry is supplied in
conjunction with a less than recognizable
company name, then you must hope that
the company enquired from adopts one of
the more enlightened policies in the
dissemination of its information. Hard
bitten businessmen will argue that they
cannot afford the time to deal with 'all'
enquiries - cost of processing, shortage of
staff etc., - but then again, several well
known large corporations make a very
specific point of dealing with any enquiry
as part of their customer relations
program.

The question of the 'bingo card'
enquirer is somewhat vexed, since all of us
have been guilty of the occasional
marginal/data gathering enquiry from
time to time. The response from a 'public'
publication like R&EW must essentially
contain many names from the distant
reaches of mainstream electronics; but we
maintain that these are still valid and
should be dealt with or the whole business
gets very incestuous without the infusion
of the large numbers of new enthusiasts/
students that are required to meet the
growing demands of EE into the 80s.

Big corporations may not be set up to
deal with this type of request at the head
office, but the enquiry will be passed
down the chain to an outlet specifically

established to interface with that section
of the market. The Semiconductor manu-
facturer/distributor relationship is a case
in point, and seems to work tolerably well
for many people.

Gusros.1 E Fk5"
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But there are those who practise
mushroom farming on a large scale, and a
good number of these are of Japanese
origin. You can certainly buy a Panasonic
HiFi system in most High Street shops
-but have you ever tried to get specific
information on the components used
therein? We have, and it's not easy.

Catch 22
The same can be said for most

Japanese consumer goods manufacturers
who also make their own semiconductors.
These semiconductors are ostensibly
supplied to the 'open' market, but the UK
end of these sales operations have made
the decision that now the UK industry has
been so utterly decimated by imported
goods, that it isn't worth the bother of
servicing enquiries for components
classified for use therein. But then again,
how do you possibly rectify the situation
when you cannot get details of state-of-
the-art devices? We suppose we could all
learn Japanese, but this hardly seems like
a solution that will be accepted willingly.
Especially by the English speaking
Nations who are singularly unwilling/
unable to learn another language.
language.

Even if you do speak the language,
unless you want to buy 10,000 of an item,
then you are a small customer in the scale
of Far Eastern enterprise. Such is the scale
of the domestic Japanese business, that
very few official means of selling

quantities of less than 5,000 seem to exist.
In a country like the UK where large-scale
business has crumbled away (indeed, as a
nation we seem singularly unsuited to the
demands of such operations), with many
disenchanted erstwhile big company
employees attempting to set up their own
smaller scale operations - we need to
enquire into these practices to see if they
represent 'fair trade'. After all, if these
corporations are allowed to dominate our
high streets, then they might be considered
to be obliged to extend some form of
cooperation to our manufacturers in the
shape of making both information and
parts available in a similarly well
organised fashion.

The question of encouraging the
growth of a multiplicity of small-scale
companies is all the more pertinent in view
of the government's latest tax incentive
scheme for those investing money in start-
up companies.

A lot of the success story in Japan is
due to the enlightened cooperation
between state and private industry. The
benefits of nationalisation in terms of
political and financial understanding,
together with the aims of the 'private'
business. It may well be our own fault that
we have allowed the constant bickering
between the three corners of the UK
industry to provide the opportunity for
the takeover of many of our markets, but
perhaps we should examine the alter-
natives if we are to establish a way out of
the present decline. About the only
positive aspect of the last twenty years of
UK industrial decline has been the re-
emergence of an appreciation of the bene-
fits of smaller scale industrial units in
terms of efficiency, job satisfaction, and
improved employment -to -capital ratios.

The Information Explosion: Big
Bang or Little 'Phut'?

By way of contrast to the preceding
topic, have you noticed the surfeit of
'seminars', 'symposia' and general
'gatherings' to discuss matters of
electronic and/or commercial interest?
That anyone should wish to dissipate a
commercial advantage by telling his
competitors all about it seems strange, but
at £300 plus VAT for a three day binge,
the attractions for organizers are obvious.
There are doubtless many good and worthy
gatherings, but these are in grave danger
of being swamped in a morass of trivia.
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* Pin diode tuner
* Glass epoxy printed

circuit panels
* Full technical con-

struction manual
* Hi-Bri tube

Reports reaching R&EW reveal that
these events are frequently less than worth
the trouble and expense - and we would
like to invite readers to contribute their
opinions and thoughts whilst we compile
the material for the R&EW Seminar about
seminars in the electronics business. (£150
+ VAT per delegate, hotel extra, chair
extra, conference registration £25 each,
Conference Banquet £25 + VAT).

Those of you who read last month's
editorial may recall we are proposing to
hold specialised evening events at the
London World Trade Centre. These are
intended as an opportunity for a

commercial organization to introduce
and/or promote worthy aspects of their
product ranges and technology to
engineers, rather than those who have
become remote from the practicalities of
the subject. Not to be confused with a
'seminar'.

We invite recipients of circulars
touting for the seminar, exhibition,
symposium and trade to send us copies of
any they find particularly irrelevant and
tiresome, together with their reasons. 6
bottles of champagne (well, fizzy white
plonk if the truth be known) for the most
appropriate and scathing correspondent.

And 12 bottles of champagne to the
first person who can actually provide
details of an itinerary for 1982, with an
exhibition, symposium or seminar taking
place on every single working day in the
life of an engineer or executive - allowing
4 weeks holiday. You may take your quest
overseas if necessary. la

Your Reactions Circle No.
Immediately Applicable 286
Useful & Informative 287
Not Applicable 288
Comments 289

Thurlby1503 multimeter -outstanding performance £149 +VAT

 43z4 digits (±32,768 counts)
 1 OpV, 10mil,1 nA resolution
 0.03% dcV accuracy (1503 -HA)
 Current measurement to 25A
 7 functions including frequency
 LCD, fully field portable
Outstanding price/performance ratio

IfiThurlbyip
designed and built in Britain

Full data from Thurlby Electronics Ltd.
Coach Mews,Stlyes,Huntingdon, Cambs. PE17 4BN.
Tel. 0480 63570

91 for further details.

Thurlby 1503 (0.050/o acc.) -£149 + VAT
1503-HA(0.03% acc.) -£1654- VAT

details.

Kits which have PROVED themselves!!

Forgestone 500 TELETEXT
High quality colour television receiver
New Infra -red Full Feature Remote Control Teletext

* All solid state
* Fully isolated and pro-

tected power supply
* Diode split L.O.P.T.
* Low consumption.

* Eleven integrated Also ideal as a FULLY
circuits isolated COLOUR MONITOR

* Ready built and for Home Computer Systems.
aligned I F module R.G.B. or PAL Encoded

* High quality Video inputs, with remote
components switching.

* Modern cabinets
THE ULTIMATE in large screen 22in. and 26in. television receiver
kits. Delux full spec. Teletext, 7 channel + VCR. Also video and
audio in/out. 6 models in the 500 range.
Buy as you build. All Forgestone Kits are for the constructor of
today, sections of the Kit are available separately.
Please send stamp for further details of these quality products.
Telephone or Mail Orders accepted on Access/Barclaycard.

for those who forgestone
colour

appreciate developments
limited

alityQu_
NK oetrtfeorl ikng hNaRmi, VV89yRmyo ndham,

Telephone: Norwich (0603) 810453
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Conquer the chip!
The silicon 'Chip', the microprocessor, and the whole field of modem
electronics will revolutionise every human activity over the next decade
If you are looking for a new job or career, promotion, your
own business or simply want to keep abreast of modem
developments - you will need to master the subject. It
can be done simply and efficiently, in a practical way.
No previous knowledge Ls needed. Write to us now -
without the slightest obligation. ..
We have been successfully training people in electronics
at home, for over 40 years'

MASTER ELECTRONICS
,ASRENEITNHGE PRI/DICTDOICINAGL WAY

 BoUciln; an osc.Ooscope  Recogrution of components
 Understanding circuit diagrams  Handling all types Solid State 'Chips'
 Carry out over 40 experiments on basic circuits and on digital electronics
 Testing and servicing of Radio. T V . Hi-Fi and all types of modern

computerised equipment.

MASTER MICROPROCESSORS
LEARN HOW TO REALLY UNDERSTAND MICROPROCESSORS, HOW
THEY WORK AND THEIR APPLICATION TO COMPUTER TECHNOLOGY.

 Complete Home Study Library  Programming
 Special Educational Microprocessor Equipment supplied
 Services of skilled tutor available throughout course

MASTER THE REST
 Radio Amateurs Licence LogIciligital techniques
 Examination courses (City & Guilds etc.) in electronics
 Semi -conductor technology
 Training Kits (Signal Generators, Digital Meters etc.)

R -
E

FREE 

BLOC, C APS eLf ASS

i an, marl/stet/ .0 -

PRACTICAL ELECTRONICS

OTeqR SUBJECTS
Imams/ma ea, mees,/

BRITISH NATIONAL RADIO & ELECTRONICS SO -100L
READING, BERKS. RG1 1BR REW 12/81 7R
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The Hall Effect
By E.F.D. Baker

New applications for the little used electro-magnetic
Hall Effect are made possible by devices which combine
a Hall cell with a differential input amplifier in one
transistor - sized package.

Background
In 1879, an Ohio State University

researcher of the name E.H. Hall, dis-
covered an effect that bears his name to
this day. Whilst investigating the nature of
the forces acting on a conductor carrying
a current in a magnetic field, he observed
that a potential existed perpendicular to
the direction of current flow. Figure 1.

The reasons behind this phenomenon
were not understood until H.A. Lorentz
and Paul Drude produced new theories of
conduction - which explain the reason for
the effect observed by Hall. However, it
was found that material now recognised as
semiconductors, gave contradictory
results. In 1926, the advent of Quantum
Mechanics uncovered the reasons for
these contradictions.

With the arrival of Integrated Circuit
technology, the application of the Hall
Effect was removed from the environs of
the laboratory, where it was a useful but
impractical phenomenon, and elevated
the Hall Effect into an everyday
component of electronic technology.

Many of today's devices are
integrated with amplifiers and/or
Schmidtt Triggers, to produce simple to
use devices on a size scale comparable
with that of a transistor. Sprague Types
UNG3013T and UNG3501T (Figure 2) are
typical examples. Thankfully modern Hall
Effect devices do not exhibit the same
temperature instability as their
predecessors.

Theory
The basic theory of the Hall Effect is

an application of Lorentz forces. A
charge travelling through a magnetic field
follows a curved path - and the amount of
curvature is proportional to the current
and magnetic field strength with the
direction of curvature determined by the
vector directions. Figure 3.

The amount of Lorentz force is given
by the expression: F equals q(V.B.)
Where q is electron charge
V is vector sum of average electron drift
velocity (cm/sec)
B is vector sum of magnetic flux density
(Gauss)

Graphically the Hall Effect is shown
in Figure 3, where diagram (A) shows
electron flow in the absence of any
external forces. Application of a magnetic
field causes Lorentz forces to curve the
path of the electron flow as shown in (B).
This attempt at curvature causes a build
up of charges at a position perpendicular
to the original direction of electron flow
with a corresponding build up of 'holes'
on the opposite side.

Eventually the force applied by the
Hall Voltage equals the Lorentz force and
the electron flow reaches a state of
equilibrium as shown in (C).

Since the force generated by the Hall
Voltage is equal to qE, where E is the
electric field strength in volts/cm then:

qE = q (V.B.)

As V and B are vector quantities, we
can simplify them to a single vector - and
by taking electrostatic consideration into
account, we can now generate a basic
equation for the Hall Voltage (VH):

VH = nfficit

For a given material, 1 /nq is a
constant, so the equation can be further
simplified i.e.

K= IB
VT

Where I is the Hall Cell Current
B is the Flux Density
T is the Thickness
V is the Hall Voltage

From this it can be seen that the Hall
Voltage is directly proportional to the
product of the Flux Density and the Hall
Cell current. If we now drive the Hall Cell
from a constant current source, we have a
device that gives an output voltage that is
linearly dependent on the applied Flux
Density.

The original Semiconductor Hall
Cells used exotic materials such as
Gallium Arsenide and Indium-
Antimonide - but they suffered from
several drawbacks, the most severe being
their poor thermal characteristics. Silicon
is very much more thermally stable, but
has a lower output voltage. However,
since it is a material that is commonly used
in integrated circuit fabrication, the lack
of sensitivity can be offset by integrating

Electron flow
with no
magnetic field.

(b1

Attempted electron
flow in a
magnetic field.

VH,i
I-1

Actual conditions
of current flow
in a magnetic field.

Figure 1: For a conductor carrying
a current in a magnetic field - a
potential exists perpendicular to the
field.

the Hall Cell with an amplifier. An
example of this is shown in the photo-
graph of Figure 4.

Application of Hall Effect
Switches

As previously mentioned, many of.
the devices available today are integrated
with Schmidtt Triggers (such as the
Sprague UGN3000 Series). This enables
them to be used as self-contained solid
state magnetic switches, resulting in a
device that does not suffer from the
drawbacks of mechanical or electro-
mechanical units (e.g. reed switches). The
most common failing of a mechanical
contacting system is contact bounce
(Figure 5) with wearing of contacts often
due to pitting, making a close second. The
Hall Effect gives entirely positive
switching with no bounce.

Since it is solid state, the Hall Effect
switch has almost indefinite life - with a
switching speed of 15000 times a second.
This adds up in terms of economics as well
as theoretical elegance, which is always
the final hurdle before science becomes
translated into every day technology.

Typical uses for Hall Effect Switches
are:
1) Security Systems.

By using a Hall Effect device and
associated magnet, opening (or closing) a
door will cause the Hall Effect output to
change state and trigger a warning or
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alarm. By the addition of a line monitor,
protection against cutting of sensor lines
can be provided. A typical example of
such a system is shown in Figure 6.

The ULN2401 from Sprague was
originally designed for automotive lamp
monitoring. The circuit utilises the fact
that the wiring between generator and
lamps on an automobile have a finite
voltage drop, (usually of the order of
70mV). If a filament goes 'open circuit',
this voltage drop disappears, and the
ULN2401 circuit output goes `low'. In
this application, the voltage drop is
provided by the resistors in the power
supply leads to the Hall Effect devices.
2) Solid State Ignition

The standard system of ignition coil
and contactor (distributor) in a petrol
engine has many drawbacks - ranging
from sensitivity to climate, to wear and
tear leading to the need for constant
realignment. By fitting an electronic
ignition system, most of these problems
are overcome - and the use of a Hall
Effect device and a magnet in place of the
usual contact breaker system can enhance
such a system.

The 'positive' switching and readily
interfaced output will improve and
simplify the electronics required. By
feeding the Hall Effect output to a pulse
counting circuit, an electronic tachometer
is immediately available.
3) Keyboards.

By `matrixing', it is possible to make
a positive action keyboard unit for
computers, telex, typewriters etc.
Although the initial outlay is high, this
type of keyboard will be cheaper in the
long term since the Hall Effect has no
contacts to pit or wear, and will
considerably reduce maintenance costs
and 'hardware' errors during data entry.

Figure 2: Sprague types UGN013T
and UGN3 501 T.

A  A A

(a) 1b1

Magnetic field out of page.

A a

(c)

Figure 3:

The basic theory of the Hall Effect is an application of Lorentz. forces. A charge travelling through a
magnetic field follows a curved path - and the amount of curvature is proportional to the current
and magnetic field strength with the direction of curvature determined by the vector directions.

Figure 4:

However, since it is a material that is commonly used in integrated circuit fabrication, the lack of
sensitivity can be offset by integrating the Hall Cell with an amplifier. An example of this is shown
in the photograph of Figure 4.
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Figure 5:

The most common failing of a mechanical contacting system is contact bounce (Figure 5) with
wearing of contacts often due to pitting, making a close second.
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Figure 6:

By using a Hall Effect device and associated magnet - opening (or closing) a door will cause the Hall
Effect output to change state and trigger a warning or alarm. By the addition of a line monitor,
protection against cutting of sensor lines can be provided.
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Project PCB's available
from R&EW.

°Nan
SUM RADIO NO IND Please add 15% VATELECTRONICS IND

MD and 50p P&P to all prices.11111111woRLD
alb
IND

Cheques and PO's payable to
RADIO & ELECTRONICS

WORLD.

PROJECT: MATERIAL:O ISSUE:
iED
am Oct 2mt Converter D/S Fibre Glass

27MHz Deviation Meter Fibre Glass
LS100 Fibre GlassO Watervole SRBPO

Nov UHF Converter D/S Fibre Glass
PA105 Fibre Glass

Dec DFCM 01 D/S Fibre Glass
DFCM 02 D/S Fibre Glass
DFCM 03 Fibre Glass
DFCM 04 Fibre Glass
Logic Probe Fibre Glass
2mt Power Amp D/S Fibre Glass

RADIO & ELECTRONICS WORLD. 117a, High Street, Brentwood,Essex.

PRICE:

£3.80
£2.60
£2.85
£2.10 O
£3.80 oil
£2.85

£3.95
£3.50
£2.85
£2.65
£2.10
£3.95

CM14 4SG
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Figure 8:

An extension of the above concept would enable the construction of a brushless DC motor which
has the obvious advantage of never requiring replacement of the carbon brushes usually fitted to DC
motors. A suitable circuit for this is shown in Figure 8.

4) Speed Control.
If a ring of magnets is placed on the

shaft of a motor or gear box with a Hall
Effect switch placed in close proximity
Figure 7, the result will be a string of
pulses with pulse repetition rate (PRF)
dependent on shaft speed. If these pulses
are fed to a comparator, via a frequency
to voltage converter, the resultant output
can be used to control the motor speed.
Such a system would be employed on high
grade record and tape decks - and other
applications where constant speed is
essential.

An extension of the above concept
would enable the construction of a
brushless DC motor which has the
obvious advantage of never requiring
replacement of the carbon brushes usually
fitted to DC motors. A suitable circuit for
this is shown in Figure 8.

Applications of the Linear Hall
Effects

So far, these applications have been
for Hall Effect 'switches' - but the Hall
Effect is essentially a linear phenomenon
(proportional to some aspect of the
external agency producing the effect) and
thus it is available as such, both with and
without integrated amplifiers.
1) Gaussmeter.

A very simple and effective
gaussmeter circuit is shown in Figure 9.
The device used gives an output that is
linear over the range of 2.3v to 4.9v for a
flux density of -2000 Gauss to +2000
Gauss. Reference to the manufacturer's
data sheet shows that the mean output of
3.6v can vary anywhere between 2.5v and
5v. However, the preset 'zero' will
provide sufficient adjustment to
compensate for this. Similarly the
sensitivity preset will have to be set using a

calibration source to allow for production
tolerances in the Hall device manufacture.

Without calibration, the circuit gives
a very convincing demonstration model
for the Hall Effect - and if you happen to
be studying or teaching electronics and
physics, a demonstration of the theory
using this circuit is far more enlightening
and interesting than setting out to prove
Ohm's Law for the ninth time!!
2) Position Indicator.

By using the previous circuit with a
moveable magnet, the meter can be
calibrated for deviation from a mean
position.
3) Ferrous Metal Sensor.

Using the circuit of item 1 again, but
with a bias magnet fixed to the reverse
face of the Hall Effect device, will provide
an indication if the material placed on its
front face has any ferrous content. The
amount of the indication will be
dependent on the percentage of ferrous
material present. This unit could be very
useful if you suspect a second hand car of
having holes in its bodywork filled by
glass fibre. A quick run over the outside
will provide a noticeable drop in reading
wherever this has been done, despite the
presence of paint, dirt etc. (Who dares
suggest R&EW isn't anything but
informative and useful??)
4) Telephone Monitoring.

If a Hall Effect device is placed in
close proximity (or even fixed to) the
transformer inside a telephone and AC
coupled to an amplifier or tape recorder,
it is possible to monitor any conversation
made on that telephone. It has the
advantage that no actual connection is
required, and so will not disturb the
operation of the unit. (Shades of
Watergate.)

Figure 9: A simple Gaussmeter

Conclusions
This article can do no more than

show a few examples of the multitudinous
applications of Hall Effect - both for
industrial, commercial and 'experimental'
usage. R&EW's usual offer of feature
sponsorship stands for any readers
inspired with an idea or application that
would be worth investigating in print.
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The DFCM500
A Combined 8 Digit Frequency and

Capacitance Meter for Mains or Ni-Cad
Battery Operation
- by A.L. Bailey

Part 2
Power Supply (Figure 5)

The + 5v supply required to power
theinstrument is derived from a standard
3 terminal regulator, IC13 (7805), which
stabilises the smoothed DC voltage from
transformer T1 and its associated recti-
fiers, D9 -D12, smoothed by C34. The two
capacitors at the input and output of the
IC prevent high frequency oscillations.

The unregulated DC voltage also
powers the charger, IC14, another 3

terminal regulator type 78L05 this time
configured in constant current mode. R58
sets the output current and in this case to
45mA, suitable for continuous charging
of AA size ni-cad batteries, eight of which
are used to give + 10v, which is fed back
to the output side of the recifiers when
selected by the switch bank (the charger is
of course disconnected under these con-
ditions to prevent the battery charging
itself!).

There are two modes under which the
battery pack may be charged. Depression

of both the AC power button and the
battery select button allows full charge
mode, disconnecting all other loads from
the power supply. This allows the
unregulated supply to rise to its full
voltage, at which point there is sufficient
excess voltage at the input of IC14 to
ensure that it acts as a constant current
source at 45mA. At this charge rate, the
battery pack will be fully charged from a
discharged state in 14 hours, but may be
left for much longer periods without
sustaining any damage or producing gas.
During the full charge rate, both the AC
and DC status LED's are illuminated to
show this charge mode has been selected,
with the display blank.

The battery pack is also charged at all
times when the mains supply is switched
on and the instrument in use. However, as
the unregulated supply is then on load and
at a lower voltage, IC14 no longer acts as
a constant current source and the charge
rate drops to between I and 10mA

depending on the mains + 5v current loading
at any time. This allows the battery pack
to be continually 'topped up'. Diode D13
prevents the battery pack discharging into
the. charging circuit under certain
conditions, and FS2 is provided in case of
circuit malfunction to prevent the battery
being overcharged.

If the battery pack is installed, it is
worthwhile occasionally removing the
cells from their holders and discharging
each cell separately down to 0.5v through
a 0.5 ohm 5-10 watt resistor. This ensures
that the cells do not slowly retain a
'memory' which will prevent efficient
discharge and recharge cycles. Never
discharge cells at this high rate connected
in series, as permanent damage may
occur, the cells becoming reverse charged,
or even worse, reverse polarised. The
normal maximum discharge rate for AA
size cells is 500mA.

IC13 is provided with a heatsink
which must not be omitted.

240w
AC

12

0000

C7

+10s From
Battery Pack
Switched

/3.1

FSI IA

C34

3300ufT

C35
C36

TO.22uf

IC13

7805

C37
1

0.68ufT

O +5.

C39

2200uf C38

0.22uf

IC14

78L05

120 1(,r
R58 FS2 D13

120R I4WT 100mA IN4001
AMP v pi 0

To Battery
Peck

TO.68uf Constant
Current

45mA

C40

Figure 5: Power supply circuit diagram.
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Construction
This section is reasonably detailed for

the benefit of the less experienced con-
structor. Those with more experience can
skip over many of the points raised, only
following the rough order of assembly.

Essential tools are a modern, small
bit soldering iron (1/8 inch diameter tip)
60/40 multicore solder (on no account use
anything else for this type of work) and a
pair of small sidecutters.

Constructors are advised to purchase
the set of pcb's from the kit suppliers
since they come read" drilled, tinned and
with all the component positions screened
on, unless they have access to facilities for
photographic reproduction. They can be
copied with care using a fine tipped etch
resist marking pen (the one sold by Tandy
is recommended) onto copper clad fibre-
glass board, and then etched in ferric
chloride.

General points to note:
1. Virtually all resistors which are
horizontally mounted have 10mm lead
spacing. Gentle bending of the leads at
right angles to the body will achieve this.
(1/4w -1/2w types).

2. Keep lead lengths as short as possible,
but without damaging the components.
This applies especially to circuits carrying
RF signals.
3. Good solder joints are essential. Never
carry the solder to the joint on the iron.
Always hold the iron to the joint, then
apply the solder to both, and never move
the joint until the solder has solidified
(1-2 seconds). A good joint is always
bright and shiny.
4. Watch that semiconductors and
polarised capacitors are inserted the
correct way round as shown in the layout
diagrams. IC's have either (or both) a
notch at the Pin 1 end, or a small circular
depression adjacent to Pin 1.

Display pcb (Figures 6 ,7 & 8)
This holds the 8 LED displays in

individual sockets, and the status LED's,
and 32 pins to mate with the socket on the
driver pcb.
1) Insert and solder the 4 resistors on the
side of the pcb with the least tracks.
2) Using the excess wire clipped from the
resistors, insert a short piece of wire into
each of the holes marked°, soldering each

rDFCMO2 B 71

O
0

GP

O

O

L 1
Figure 6: Display PCB Foil Pattern- Figure 7: Display PCB Foil Pattern-

Upperside.Underside.

X
X
X

A

Figure 9: Modifications to LED
viewed from underside.

Sockets,

side of the pcb. Clip off the leads close to
the pcb on each side.
3) Prepare the eight 14 pin IC sockets by
clipping off the pins close to the underside
of each socket as shown in Figure 9. Insert
and solder each socket into place taking
great care not to short the lower pads to
the tracks running between them.

it 0 -

Figure 8: Display PCB Component
Overlay.
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4) Insert the shorter leads of the straight
part of the Molex connectors into the row
of pads along the bottom edge of the
board, from the rear (non -socket) side of
the pcb. Solder each pin to the pads on the
front of the pcb. Now carefully prise off
the plastic spacing strips from the
connectors and solder each pin to the pads
on the other side of the board.
5) Insert the LED's into their correct
holes (the longer lead on each LED is
marked as + ve on the layout). Leave
13mm of lOd between the rear face of the
LED and the front face of the PCB. Then
solder the leads to the pads. Do not cut
off the excess leads until the PCB is finally
mounted in the case as they may need to
be moved to be flush with the front panel.

This completes this PCB for the
present.

Driver PCB (Figures 10, 11, 12)
This accommodates the 72I6C, and

the switching and pulse stretching circuits.
The underside of the PCB is the side with
the post tracks on. Components
sometimes have pads on both sides of the
lead and must be soldered.
1) Insert and solder all resistors. If the
socket for IC11 (28 pin) has an open
centre, R55 should be mounted on top of
the PCB, otherwise underneath.
2) As for (2) in the display PCB section,
solder wires into all the holes marked 0.
3) Push a connection pin into each of
the holes marked 0, from the underside
of the PCB, using a hard object to get
each one home. Solder.

Figure 10: Driver PCB Foil Pattern - Underside.

G3WPO
DFCMO1 C

Figure 11: Driver PCB Foil Pattern - Upperside.

10 Way Connector 6 Way
Connector

C13 0 0 0 5 0

IIMMII

® 
® 
O R32

C).
:34

R33

R50 C30
®

IC4

10 Way Connector 6 Way
Connector 

Ea,

R54

0

0
O

De

IC12 O

-4 R49 }-

R35

[Ir48,1-

TR12

IC11

IC5

1

e.".

), R55 I -

CI4 o

I

TR11

C32uR47  IEEE
R46

C16

C27

C29
X1

C28

IC'

C31 "= 
4=3" "53R52 

O
 Indicates Connection Pin
o Indicates Through Connection

4) Insert and solder all fixed capacitors
except electrolytic C27.
5) Insert and solder D8, ensuring correct
orientation.
6) Insert and solder the 28 pin IC for
IC11, with the notch agreeing with the
notch position on the layout.
7) Insert and solder C27, ensuring correct
polarity.
8) Insert TC1 so that the leads just
protrude from the underside of the pcb by
1mm. Carefully solder the top centre lead

to the pad on the top of the pcb taking
care not to melt the plastic surround, then
solder the underside.
9) Insert the 10MHz crystal with the base
of the can 2mm above the pcb surface so
as not to short out the tracks running
underneath. Solder.
10) Snap the angled Molex connectors
into place along the front edge of the pcb
making sure that the retaining lugs are
firmly under the pcb. Pins should be
soldered on the underside of the pcb only.

0

Figure 12: Driver PCB
Component Overlay.

11) Insert IC's 4 5 and 12 ensuring correct
orientation of each. Solder all pins on the
underside, then those pins on the top
which have pads visible.
12) Insert Tr I 1 and 12, and solder into
place.
13) Carefully place IC11 in its socket, with
the notch agreeing with that on the socket,
check that all the pins are aligned inside
the holder and then press down firmly at
the centre until the IC snaps into place.

This completes this pcb.
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Figure 13: Preamplifier/Capacitance measure
PCB Foil Pattern - Underside.

Figure 15: Power Supply PCB Foil Pattern.

Figure 14: Preamplifier/Capacitance measure
Component Overlay.
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Figure 16: Power Supply PCB Component Overlay.
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Component Listing
RI
R2,8,9,45, 51,56
R3,25
R4,12
R5,18,48
R6,19,28,30,31,32,
33,34,35,50
R7,37,38
RIO
R11,26
R13
R14
R15
R16
R17
R20
R21,46,55
R22
R23,39
R24
R27,29,52,53,54
R36
R40,43
R41
R42
R44
R47
R49
R57
R58

RV1,3
RV2

01,2,3,7,8,11,13,14,
15,21,22,25,28,30,35
C4
C5
C6,9,10
C12
C16,C17
C18,19,23,24
C20
C26
C27
C29
C31,32,33
C34
C36,39
C37,40
C38
TC1

CR1

X1

D1,2,3,4,5,6,7,8
D9 -D12
D13,14

100R
470R
15OR
680R
3k9

lk
2k2
27R
4k7
1k2
IOR
1k5
270R
33R
330R
100k
18k
5k6
12k
10k
IMO
27k
830k Metox
470R Metox
220k Metox
22k
10M
22OR
12OR 0.5W

100k ALPS cermet preset H0621
2k2 ALPS cermet preset H0621

.01uF disc ceramic
47pF disc ceramic
0.1uF disc ceramic
1000pF disc ceramic
4.7uF 10v electrolytic
82pF
330pF disc ceramic
100uF 10v radial electrolytic
100pF polystyrene 50v
1000uF 10v axial electrolytic
39pF disc ceramic
68pF disc ceramic
3300uF 16v radial electrolytic
0.22uF polyester
0.68uF polyester or tantalum
22OuF 10v radial electrolytic
5-60pF film dielectric trimmer
TOKO 500kHz ceramic resonator
CRM500A
10.000MHz HC18-U 3rd ovt. crystal
1N4148, 1N914
Bridge rectifier type WO -005 50v IA
1N4001

TR1
TR2,3,4,5,6
TR7,8,9,10,12
TRI1
ICI
IC2,3
IC4
IC5
IC6,7
IC8
IC9,10
IC11
IC12
IC13
IC14
T1

FS1
FS2
SW1-5
SW6,7
SW8

Also required
2

1

1

4
2
1

2
2
8

1

2
3

11

2

2
5

4
40
1

8

BFW92
BF274
BC239, BC109
BC307
11C90
74196 (or 74S196 - see text)
74L500
74LSIO
4049UB
4023B
555
ICM7216C
74LS121
7805
78L05
0-12, 0-12v 6vA type P0612
lA
100mA
ALPS SUE 4 pole c/o latching
ALPS SUE 4 pole c/o push -push
ALPS SUE mains switch with 2 pole c/o
+ 5 way latch bar and spring, 7 way
bracket, eight 7.5mm round knobs.

BNC chassis mounting sockets and tags
Heat sink REW type 401-964
Centurion case type DX4
pcb mounting fuse clips
push connectors
chassis mounting mains plug and socket
4 x AA battery clips
PP9 battery clips
AA size ni-cad batteries
28 pin DIL sockets
8 pin DIL sockets
16 pin DIL sockets
14 pin DIL sockets
10 way Molex connectors
6 way Molex connectors
AEG flat face LED's 3mm dia 2 red, 2
yellow, 1 orange.
rubber feet
0.1 inch pcb connection pins
polarised filter size 113 x 30mm
7 segment LED's RH decimal point HP
type 5082-7651

All of the above components are available together with the
printed circuit boards, and all hardware from R&EW's readers
services department, or retailers stocking R&EW project kits.

DFC1.1500 Errata - Part 1
We apologise for these errors and any inconvenience caused as a
result.
A) Although pin compatible, the alternative chips for the

prescaler are not compatible with the actual PCB layout.
The 11C90 is the only chip that can be used.

B) Figure 2b output to Pin 4 IC4 (not IC6).
C) Figure 3 - Circuit Diagram - IC4 and IC5 part numbers

should be transposed as should IC4a pins 9 & 10. C16
should read C13. Crystal X1 is 10MHz.

D) Figure 4 C16 & C17 now read 82pF. Delete connection
between Pin 1 ICIO and pins 3,4 & 5 IC8b. Waveforms
shown at D6 & D7 should be inverted.

Pin 2 IC11

PM 3 IC10

Plot 6 IC11.

o

PM 3 ICS o

PM 13 ICIla

PM 10 ICIM

J
il

I

1

T1 111

11

Figure 4b- Omitted from Part 1 -
Waveforms in the Capacitance Measuring Circuit.
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Preamplifiers and Capacitance
Measuring pcb (Figures 13 & 14)

Note that some resistors and diodes
are mounted vertically on this pcb, and
that all IC's have sockets.
1. Insert and solder the 14 connection pins
in the same manner as for the driver pcb.
2. Insert and solder all fixed resistors.
Note that R41/42/44 are close tolerance
metal oxide types, coding as follows:
R41 = 830k (grey, orange, black, orange)
R42 = 470R (yellow, violet, black, black)
R44 = 220k (red, red, black, orange)
3. Insert and solder the 3 wire links, using
surplus wire from the resistors, on the top
of the pcb.
4. Insert all 7 IC sockets with the notches
agreeing with the layout plan. Note that it
is necessary to remove pin 12 on the
sockets for IC2 and IC3 by clipping off
the pin against the underside of each
socket before inserting. Solder.
5. Insert and solder all capacitors. C12
and C20 are electrolytic and must be the
correct way round.
6. Insert and solder Dl -D7. D6 mounts on
the track side of the pcb and D7 is
vertically mounted. Ensure that the black
line identifier on each diode is in the
correct position.
7. Solder CR1 into place.
8. Solder VR I, 2 and 3 into position
9. Shorten the leads on TR1 (BFW92) to
5mm each. This transistor mounts on the
track side of the pcb, with its body resting
in the hole provided. The legend should

face towards you looking at the track side.
Solder each lead to the tracks.
10. Insert and solder the remaining
transistors, keeping no more than 3-4mm
of the lead above the pcb upper surface.
All transistors have flats on the cases
which should match the positions shown
in Figure 14.
11. Carefully insert each of the IC's,
making sure the pins are correctly located
into their respective holders, with the
notches agreeing with those on the
holders, and press each firmly into place.

This completes this pcb.

Power Supply (Figures 15 & 16)
1. Insert and solder the 4 connection pins.
2. Insert and solder R58 and all
capacitors. C36, 37, 39 and 40 have
several hole options depending on the
spacing of the capacitor pins. C34 is
normally vertically mounting but holes are
provided for horizontal mounting
versions, make sure the polarity is correct.
3. Insert D13, and the bridge rectifier
package (D9-12) with the + ve and -ve
markings agreeing with the layout plan,
and solder.
4. Insert the 4 fuse clips (open ends facing
each other) and solder.
5. Insert IC14 and solder.
6. Insert IC13 into its holes, with the flat
back of the package facing the 3mm fixing
holes behind it. Carefully bend over the
package so that the mounting hole is

aligned with the pcb hole. Then remove

the IC and if at all possible, smear some
thermally conducting grease onto the back
of the IC. Put the heatsink in place and
insert a 0.5in. 6BA bolt through from the
underside of the pcb. Reinsert IC13, and
bolt down using a lockwasher and 6BA
nut. Make sure that the IC leads are not
touching the heatsink at the front, then
solder into place.
7. Insert Tl into position against the pcb
and solder all the pins.
8. Insert the 2 fuses into their respective
holders.

All pcb's are now assembled and
ready for initial testing.

Concluded next month with inter-
connecting wiring, testing and assembly.
Details of the complete kit can be found
on page 80.
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The Big Match;
FRG7700 versus R1000
R&EW takes the lid off two popular HF
receivers and finds out which one is best

The end of an era.
The beginning of the end of the

classic tracking superhet receiver was
apparent with the emergence of the Yaesu
FRG7 and similar Wadley loop system
receivers - the proof that the era is now
completely past is offered by such
receivers as the Yaesu FRG7700 and the
Trio R1000. The concept of converting
the incoming radio frequency up to an
intermediate frequency well above the
highest frequency likely to be received is
not new - as with so many aspects of
electronic technology, it just happens that
recent advances in the price/performance
ratio of the parts involved has changed the
thinking of RF designers.

The similarity in the circuitry of the
FRG7700 and the 81000 often leads a
prospective purchaser to ask which one is
best. Besides the handle on the R1000,

R1000 HF Receiver.
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Figure 1: R1000 Block Diagram.
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FRG7700: Detail of dry joint.

FRG7700 HF Receiver.

and the availability of the digital memory
for the FRG7700, there isn't much to
choose on the face of it. The usual
clincher for the FRG7700 is the built-in
NBFM modulator - but it is easy enough
to fit one to the R1000, as will be seen in
next month's round of the battle.

Both sets represent an extremely high
level of achievement, although both sets
contain approaches to design that have
been superseded in many respects - such is
the pace of this business. The analysis of
these receivers gives us an opportunity of
examining the state of the HF receiver art
in some detail, so the reader is invited to
retain an open mind as the philosophy
behind the R&EW HF receiver begins to
evolve.

First impressions
The 81000 is rather more tidily

presented - the thoughtful layout of the
rear panel and the general 'feel' of the
receiver is slightly more confident than the
FRG7700. The FRG7700 also had a dry
joint (see photo) on one of the antenna
connections. Tut, tut. There are those
who find the carrying handle an
unnecessary nuisance (in fact, we have yet
to find anyone with a good word to say
for it), but that's about all.

Both receivers are equally easy to
operate. Simply switch on, select mode
and bandwidth, dial up the requisite
number of MHz, and wind in the 1MHz
interpolation. Both receivers use a digital
frequency display, supplemented by a

01019
^ 3SK73Gn

2nd MX

Figure 2a: FRG7700 Block Diagram.
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Figure 2b: FRG7700 PLL Unit Block Diagram.
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R1000: 1st Filter Response (48.005MHz)

R1000: 2nd IF Filters 2kHz/Div Hor.
10d B Vertical/Div

10kHz calibrated dial. The adjustment
clutch FRG7700 dial tended to slip a bit,
but the function is really superfluous
anyway. Maybe this was a 'Friday' night
model we had bought.

The R1000 just seemed that little bi.
nicer - possibly a function of the IF filter
shapes available, but there really wasn't
any discernible difference until the various
IF sections were viewed more carefully.

The Block Diagrams
Comparisons of figures I and 2 will

show that the signal path is identical in
terms of frequency conversions and much
else. The coils used in the FRG7700
bandpass filter were fixed 'chokes' as
opposed to the adjustable shield coils of
the R1000. Reference to the bandpass
filter curves shows the R1000 has a

marginal edge here - but nothing to worry
about. The crosstalk between filter ranges
was minimal, and the stray pickup from a
hand brought alongside the input filter
array, was only slight in the case of the
FRG's unshielded array.

The space available in this issue does
not permit a close analysis of the circuits
of these two sets, although the next round
will dive into the intricacies of the specific
details of the circuits involved. Both sets
use a dual gate MOSFET immediately
after the octave filter, the FRG7700 uses
the control gate for manual RF gain
control (somewhat optimistically and
grandiosely described as an attenuator),
whereas the R1000 uses an accurate array
of resistive attenuators switched by such a
positive and chunky system that even
erstwhile owners of classics like an AR88
would feel at home.

The FRG has a further switch on the
rear panel marked 'DX' and 'LOCAL'.
Without wishing to sound too rude, this
switch seems like an afterthought for the

benefit of owners who live alongside
things like MW transmitters. To all intents
and purposes, use of this function renders
the set more than a trifle deaf - although it
may be handy if you are setting up a
transmitter in the vicinity, and need to
listen to the audio quality.

At about this point in the circuit,
both sets remember to include low pass
filtering (i.e. to keep out everything above
30MHz) - which if bypassed, turns either
set into an excellent 96-126MHz receiver.
A FET buffer leads onto the first mixer:
which is a balanced JFET array in the
FRG, and a balanced MOSFET array in
the R1000. Both seem more than just a bit
good, and make early attempts at mixing
with bipolar devices look decidedly
primitive. Another FET buffer in the
FRG feeds the first filter at 48.055MHz,
and the RI000 begins to slip here since the
filter is fed directly from the mixer output.

In fact, the FRG7700 throws quite a
few more devices into the works overall,
some are there to take into account the
functions required by the memory option
- and some are there - like this FET....

This is an opportune moment to
pause and consider the views on the
analyser around the first filter. The FRG
filter has a delightful passband and none
of the spurs that usually characterise high
frequency monolithics. We weren't able
to dissect the filter at length, but judging
by the response, we suspect that it must be
non -monolithic in nature. The stopband
wasn't so hot, however.

The R1000 displayed a superbly
typical spur on the HF section of the
bandpass, with an excellent stopband.
This was probably due to the elongated
nature of the layout of the filter, which
was basically strung across the board in a
line from first mixer to second mixer,
taking into account the improved in/out
isolation. The presence of the HF spur is
not necessarily a problem at this stage of a
receiver of this type. It would have been
nice to have the FRG's response with the
R1000's stopband - but the R1000's spur
was well removed from the image point of
the first IF, and so went unnoticed after
the 455kHz filters had done their bit. The
only potential danger being the presence
of a large signal in the peak of the spur
that would compromise the second mixer.
The chances are, however, that such a
signal would have already overloaded the
first mixer anyway.

RI000: Modified 1st Octave Filter Re-
sponse. 0Hz left screen.

R1000: 15 - 30MHz BPF

R1000: 8 - I5MHz BPF

R1000: 4 - 8MHz.

R1000: 2 - 4MHz

R1000: 1 - 2,1,11-12.
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FRG7700. 15 -Ilz

FRG7700: 8 - 15MHz BPF

FRG7700: 4 - 8MHz

FRG7700: 2 - 4MHz

FRG7700: 1 - 2MHz

The 2nd IF
Moving on past the second mixer

(dual gate FETs for both) the FRG lobs in
a broad ceramic 'roofing' filter before the
noise gate. The filter is insufficiently
broad to avoid stretching impulsive noise
spikes (watch further instalments for the
mechanics of the noise blanker), and
possibly provides a modicum of signal
delay in order that the blanking gate can
catch the noise pulse before it's too late.
The noise blanking receiver sections in
both the R1000 and the FRG are works of
art in their own right, although this is
arguably an ideal place to fit an IC such as
the HA1197 or similar AM receiver
subsystem, and thereby save a lot of extra
space and time.

Despite not having the delay path of
a ceramic filter, the R1000 noise blanker is
marginally more effective. Yaesu find
room for yet another transistor before the
455kHz filter block.

The displayed responses show that
despite differences 'upstream', both sets
show a remarkable similarity at the point
immediately after the filter. The generator
input level and analyser display levels are
the same for both, although the FRG
allows the narrowest filter to be used on
AM, as well as SSB. The R1000 doesn't
quite get its act fully together here, but
since the SSB filter on the R1000 is
basically just a bit narrower, listening to
AM is rather fatiguing. The R1000 SSB
filter is just that little bit better.

Up to the audio stage
Two more MOSFETs, and then they

both pile into the various AM, AGC and
SSB detectors. The FRG (you've guessed)
finds room for one more transistor!

HF design purists may pale at the
prospect of so much gain ahead of the
various stages of selectivity in both
receivers - but unless the operating
conditions are extreme then neither
receiver is bothered by it. In fact, this
tends to highlight a fact which frequently
gets overlooked in HF receiver thinking -
namely that you hear just as much on a
small active antenna as you can on a large
external array primarily intended for
transmitted efficiency. A steerable beam
antenna has merit in that interfering
signals can be nulled or lessened, but there
is precious little apparent difference for

10d9/ -20430

FRG7700: 1st Octave Filter

10d9/ 30d9*

FRG7700: 1st Filter Response (48.005MHz)

FRG7700: 2nd IF Filters 2kHz/Div
10dB Vertical/Div

the listener with 200 feet of antenna, or 20
feet of antenna.

Although nominally 50 ohm
antennas, both sets work perfectly well on
any old wire poked in the back, since the
input circuitry is virtually that of an active
antenna anyway - the main thing to try
and achieve is freedom from electrical
interference.

The AGC systems on both sets are
comprehensive and effective - we
measured well over 80dB input range for
3dB output change. It seems strange that
both sets omit this from the spec in the
front of the handbook. Both specs are
rather nonchalant, and tend to be
conservative when compared to actual
results.

The R1000 does not give the user the
option of the time constant from the front
panel, and it does seem rather reluctant to
let go on SSB. The choice of slow or fast
AGC is left up to the user with the
FRG7700. Again, a little more integration
at this stage could have saved a number of
discrete components in both designs.

Round one Summary
Points scored about even. The

FRG7700 is just ahead on features and
sheer weight of number of transistors,
whilst the elegance of the R1000 and the
better results from its signal analysis
redress the balance. No sign of any
knockout punch from either contender
yet.
....Next month.... Into the local
oscillators, PLLs and frequency display.

Your Reactions Circle No.
Immediately Applicable 282
Useful & Informative 283
Not Applicable 284
Comments 285
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I
AM TEUR ELECTRONICS UK

Your number one source
for YAESU MUSEN YAS)., ...1,00

OOOOOOO IIIIS

.111,./1 ' ON eta

FT -480R High technology all -mode 2 metre mobile

The most advanced 2 metre
mobile available today- USB, LSB, FM, CW full
scanning with priority channel, 4 memory
channels, dual synthesized VFO system.

As factory appointed
distributors we offer
you- widest choice,

largest stocks,quickest
deal and fast sure

service right through -

BARCLAYCARD

or attractive
H.P. terms readily

available for on -the- spot
transactions.

Full demonstration
facilities.

Free Securicor delivery.

I

T-101ZD
Mk.III

Now from YAESU comes the
latest version of the renowned
FT -101 -AM, FM option, notch
filter, audio peak filter, variable
bandwidth -UNBEATABLE VALUE

FT -707 All solid-state HF mobile transceiver

The definitive HF mobile rig, digital,variable IF
bandwidth, 100 watts PEP SSB.AM, CW (pictured
here with 12 channel memory VFW.

FT -707 In base
station format

Here we show the 707 together
with the matching FP -707 PSU,
FC-707 ATU and FV-707 DM
VFO memory.

For full details of these new and exciting models, send today for the latest YAESU CATALOGUE

k/ and LEAFLETS. All you new! to do to obtain the latest information about these exciting
developments from the world's No. 1 manufacturer of amateur radio equipment is to send 36p in

'''\7 stamps and as an added bonus you will get our credit voucher value f 3.60 p - a 10 to 1 winning
offer.
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FRT-7700

1 .
New on two !

FT -290R All -mode 2m portable

10 memories, 2 VFO's, LCD display,
C size battery, easy car mounting tray,
2.5 watts out.

iITTENTION
FRC7700 owners!
Exploit the full potential of your
receiver with YAESU's new
FRT-7700 antenna tuner and

1 FRV-7700 converter.

Mg Sy rov171.1,

  111

FRV-7700

New on seventy!
FT -780R All -mode 70cm mobile

4 memories, memory and bandscan
from microphone, conservative 10 watts
out -All the features of the FT -480 on 70cm

AGENTS

NORTH WEST - THANET ELECTRONICS LTD. GORDON. G3LEO.
KNUTSFORD 10515) 4040

WALES & WEST -ROSS CLARE. GW3NWS. GWENT 10533) MO 146
EAST ANGLIA -AMATEUR ELECTRONICS UK -EAST ANGLIA.

DR T THIRST (TIM) G4CTT. NORWICH 06925 865
NORTH EAST -NORTH EAST AMATEUR RADIO.

DARLINGTON 0325 55868
SOUTH EAST- AMATEUR ELECTRONICS. UK-- KENT

KEN McINNES. G3FTE. THANET 106431 291297

Amateur Electronics UK
508-516 Alum Rock Road -Birmingham 8

Telephone: 021-3271497 or 021-327 6313
Telex: 337045

Opening hours: 9.30 to 5.30 Tues.to Sat.
continuous- CLOSED all day Monday.

WHERE TO FIND US
P'40.01 NOR I' 1.1 Wear me WEST

,IcHrt0
suraP4

Amateur
Electronics

UN

 RC. SOJTH li CAST

6°).'

ao^7 , W! HAW(
EXCIELLENr
PARKING
F0/1C T / SC 'dm

FORECOuRf
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Using DARTS Part 1
by Jonathan C Burchell

Line interfacing and clock driving
The Universal Asynchronous

Receiver/Transmitter (UART) provides
an extremely effective interface between a
computer's serial in/out port and a
parallel real world.

Nearly all home/personal computers
are equipped with a serial RS232 port. By
using a UART to communicate with this
port it becomes possible to use it for an
extensive variety of interface tasks. (See
last month's Compulink for an in-depth
look at parallel and serial data streams.)

To use a UART successfully three
criteria must be satisfied. Firstly, the
device must be electrically interfaced to
the RS232 signal levels in the computer's
interface port. Secondly, the UART must
be supplied with a precise clock frequency
to synchronise and time the transmission
and reception of all data. Thirdly, the
parameters of the data stream i.e. number
of data bits, parity bit selection, number of
stop bits, must be established at both ends
of the communications link. See Figure I.

Line interface: Receiving
The serial data stream from the

transmitting RS232 device (See Figure 2)
will consist of a signal ranging from
+ /-3v to + /-12v, since UART's are
primarily TTL compatible this signal
must be converted to a 0-5v range signal.

The circuit of Figure 3 achieves this
when the input signal is 'spacing' ( + ve
volts) - the transistor conducts and the
output is at nearly Ov. When the signal is
'marking' (-ye volts) the transistor is held
off, and the output is therefore high ( + 5v).

The diode is most important as it
protects the transistor base from
becoming reverse biased. This interface
turns the marking condition of the RS232
signal into a TTL logic one. This is
'logically' correct and the level translated
signal may be connected directly to the
UART input.

Line driving
Here the TTL output of the UART

must be converted into RS232. The simple
circuit of Figure 4 provides just such an
interface.

When the UART output is high
( + 5v) the zener diode does not conduct,
keeping the transistor turned off and the
output in a 'marking' condition. When
the UART output goes low, the zener
diode conducts, and the transistor is then
turned on, pulling the output into a
spacing condition.

1/mgar Nnoimm

C

0
RS232 DRIVER RS232 RECEIVER

Figure 1:
M U

AP

U R Complete RS232
T

RS232 RECEIVER RS232 DRIVER
T

E

R
communications link.

_L-
'MARK'-I 'MARK' Figure 2:

10 i 1 12 12 I IsIsitIPI .
VE VOLTS

DATA BITS
START
BIT
SPACE

I
PARITY
BIT

STOP

VE VOLTS
Serial data

BIT stream example.

4K7 12V

100K

.I.5V

TTLMilRS232

IN 15K

I N4148

Ilm.

Figure 3: Simple

6WBC237

'W

RS232

TTL
OUT

receiver.

IN 4K7 6V8 1K
BC308

4K7

Figure 4: Simple RS232

RS232
330 OUT

-12V

Driver

+5V Figure 6:

110 baud clock
10K

- 10K
4 8 10 TURN PRESET

7 MEOUTPUT
3 NE555 10K

1 2

6

0.1

IPOLYCARBONATE
IMIIM.
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Neither of the circuits shown fully
comply with the stringent specificiations
of RS232, in practice they work without
problems. However, if you wish to transmit
your data over 50ft in an electrically noisy
environment, the integrated circuits
MC1488/89 provide four full RS232
receiver/drivers in one package, they are
not cheap though. The MC1488 driver is
designed to actively sink and source
current, thus making it less sensitive to
receiver loading effects. It also includes
short circuit protection.

The MC1489 receiverhas greater noise
immunity than the simple transistor
receiver describe earlier. This is acheived
by employing a dead band in the receiver
characteristics around the 0 volt level, and
by the use of considerable hysteresis around
the amplifier. See Figure 5

Clock generation
The transmission and reception of all

data from the UART is controlled by a
clock frequency supplied to the UART's
receiver and transmitter clock inputs. It is
possible to transmit data at a different
rate to that at which it is being received.

The clock can be any rate from DC to
1MHz, data will then be transmitted or
received at 1/16th of this frequency.
Normally one of fourteen standard clock
or baud rates are used.

Due to the high stability required, the
clock frequencies should always be crystal
derived; although for baud rates of 110 or
less (1760Hz) an NE555 timer and tempera-
ture stable components may suffice,
providing a frequency meter is used to set
up and check the operating frequency. See
Figure 6

The CD4702 is a Fairchild Macro -
Logic programmable bit -rate generator,
see Figure 7. Simply by connecting a
crystal to it, and applying the appropriate
inputs to the multiplexer, any one of 14
standard baud rates may be generated.

The multiplexer inputs Im may be
driven from an external clock to generate
a non-standard baud rate, alternatively it
may be connected to the Q2 output to
provide 19,200 baud operation. If it is
necessary to generate a number of
different baud rates simultaneously - then
the circuit of Figure 8 may be used. 

Next instalment: Inside the UART
Itself.

Your Reactions Circle No.
Immediately Applicable 124
Useful & Informative 125

Not Applicable 126

Comments 127

051081 3

NO11001.
C0.1101 3

Inout 3

Output 4

00.0.11.11

Genus. 4
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MC1489 RS232 LINE RECEIVER

MC1488 RS232 LINE DRIVER
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Figure 7: CD4702 Baud rate generator.
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R&EW's RF experts bring you.
432-440MHz input

NEXT MOM ELECTRONICS.
WORLD

Output 7
144-148MHz

communications

70 cms
communications
and amateur TV

converter [Amateur TV
Channel 52/53

a dual purpose Amateur TV and 70 cm communications
converter using easily aligned helical filters.

A bench/portable DMM with R&EW's professionally designed projects deserve
professional packaging and presentation. so we
are delighted to announce that we are presenting
a series of joint features with a major supplier of
test gear that will enable R&EW projects to be
presented in the manner to which they - and you
-deserve to become accustomed.

display 'freeze' feature

DATAFILE
DATABRIEF
COMPULINK
NEWS....

Watch for details of the complete test equipment
range being planned

1981 ...good riddance ??
A light hearted glance at what 1981 had to offer, ranging
from Timothy Edwards' report on the gastronomic
disaster of the year - to some of the milestones in
technology.

A digest of the month's events in, on and around
electronics, communications and computing scene.

Remember the mention of Takeda Riken's new
combined spectrum and network analyser in our
first (October) issue ??
Well, the UK Takeda Riken representatives have been
good enough to contact us and send us all the details
of this superb instrument, and the rest of the range.
Those of you familiar with HP and Tek equipment
will be in for a surprise when we review some of the
excellent value for money equipment from this
progressive Japanese manufacturer.

the

a a
ha a
GO <a

Plus plenty more besides.Order your
copy of our January issue now!!
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there are
transformers
and...

Drake
Transformers

OEM - let Drake Transformers advise
you on a component specification and
design to solve that special problem. Pre-
production prototypes and development
undertaken as necessary.

Well known over a quarter century for
personal service and high -quality
products, Drake specialise in the design
and manufacture of transformers and
other wound components for large and
small quantity production.

Expertise and service put DRAKE
TRANSFORMERS in a class of their own.

DRAKE TRANSFORMERS LIMITED
South Green Works Kennel Lane

Billericay Essex CM11 2SP

Telephone Billericay (02774)51155
Telex 99426 (prefix Drake)

You could do
with a Helper,
on your
test bench.
Helper low cost instruments are

specially designed for 'fiddle -free',
instant bench testing or mobile
servicing of two-way radio
equipment.

They'll make life easier for the
busy technician whilst giving
extremely reliable, lasting service.
The Autopeak Modulation Monitor..

For reading peak modulation
and modulation density on any FM
receiver whose 2nd I.F. is 400,450
or 455KHz. Other frequencies may
be accommodated on special
order.

The Sinadder 3...
Ideal for bench or mobile

service van use, with 3 functions
in one. Automatic SINAD meter
with audio monitoring plus a
1000Hz tone generator. Sensitive
AC voltmeter, 1M12 input
impedance, with audio monitor
for tracking down distortion and
locating defective stages.

These are just two of
our Helper range.

Write now for a
product guide
and free copy
of the mobile
radio desk
reference.

Li
HELPER

LYONS INSTRUMENTS
Lyons Instruments Limited. Hoddesdon. Herts. EN11 9DX. England
Telephone 67161 Telex 22724 A Claude Lyons Company

45 for further details
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The Timothy Edwards
2m Power Amplifier

This article describes a high gain add-
on FM amplifier (easily modified to linear
use - see appendix), for use in the 2 metre
amateur band (144MHz to 146MHz).
Most hand - held and transportable
transceivers such as the Trio Q2400,
1C2E, FT207, FT290 etc. only produce
RF outputs of 1-2 watts - which is

inadequate for 'comfortable' mobile or
fixed station use. The author, wishing to
use his Q2400 in the car, discovered that
there was no suitable low cost amplifier
available on the market - and so this
project was instigated. Only a single thin
coax lead runs from the PA to the hand-
held in use, enabling the maximum
versatility to be obtained from your hand-
held.

Being of small size and completely
automatically switched (although certain
dodges may be necessary in the case of
SSB operation), the amplifier is ideally
situated in the glove compartment,
screwed under the dashboard - or housed
along with a stack of 'D' sized nicads for
use as a 'transportable' booster for serious
portable work - field days, 'hill topping'
etc.

The circuit was designed using easily
obtainable components and can be built in
a couple of evenings by anybody with
limited experience of RF. The fact that
this device is for use in conjunction with
transmitting equipment pre -supposes the
constructor will have at least the basic
skills required to pass the Radio Amateurs
Exam. The performance, as can be seen in
the specification chart, is significantly
better than most of the more costly
amplifiers available on the market.

Figure 1: Block Diagram.

60

Tired of getting 'noisy' signal reports?
Do pirates overpower you into the
local repeater? Timothy Edwards
provides a boost for IC2IFT290 users....

Circuit Description (Figure 1)
Relays RL I and RL2 in their 'off'

state bypass the amplifier stage for use
either in the receive mode, or when the
booster is switched out of circuit if low
power will suffice. These relays, although
not ideally suited for RF switching, offer a
good compromise in cost/performance.

When approximately 1/4 of a watt or
more is presented to the input socket, the
signal is rectified by DI and D2, in turn
switching on Q2 which pulls over both
relays, and also switches on the LED D4.
For chatter free operation on SSB with
rigs that possess good carried suppression,

it is necessary to provide a DC switching
voltage on the coax inner (see appendix).
The input matching for the transistor is
accomplished by the combination of Cl,
C2, LI, L4, C3A and C3B. LI is an easily
wound inductor, and L4 is designed as
part of the stripline etched on the printed
circuit board.

C3 is split into two values for two
reasons, firstly to minimise the lead
inductance that would be present if only
one capacitor was used - and secondly to
distribute the RF currents evenly through
the printed circuit board. L2, L3 and RI
hold the base of QI at zero volts to ensure
that the device operates in class C, but
also to ensure that impedance is very low
at the low frequencies where the gain of
Q1 is very high, and thus deter any
possible tendency to instability.

L5, L8, C6 and C7 form the output
matching network, which matches the
very low output impedance on QI into 50
ohms. The inductor L5, like L4, is a
stripline inductor on the printed circuit
board. C4, C5, R2 and L7 very effectively
decouple the RF present at the junction of
L5 and L8 thereby stopping any RF
energy going back down the supply lines.
The RF power transistor QI, is a TP2320,
manufactured by QW.

This particular device was selected
because of its very high gain at an input of
about one watt, since it is characterised by
QW for this very application (Note 1).
The printed circuit board has been very
carefully designed, not only to
incorporate the stripline inductors L4 and
L5 but also to carry the tracks for the RF
switching network on the opposite side of
the board. It is strongly recommended
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Figure 2: Circuit Diagram.

RF TRANSISTOR DATA

Characteristic Conditions 102320 MPX085

BV EBO E -B
breakdown le = 5mA Ic =0 4v 4v

BV CEO C -E
breakdown Ic = 50mA lb =0 18v 18v

Ic (max)
collect current - - - 6A 8A

PD Power
dissipation 25 50W 70W

HFE (min) DC Ic = 0.5A Vce =5,4 20
gain Ic = 1A Vce = 5v 10

COB (max) C -B
Capacitance ' Vce = 20v 1 MHz 70pF 90pF

RF Power Gain 12.5v 175MHz
(min) 3W input 17W

12.5v 175MHz
101N input 40W

Specification
Power gain

Output power

Saturated power
output

Supply voltage

Input and Output
impedance

Supply current

Size

10dB minimum

1 watt input
lOwatts output

watts input
10 watts output

25 watts
10-16V nominally 12V

50 ohms
Less than 2 amps at
10 watts output
110mm x 60mm x 90mm
not including sockets
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that this layout be followed exactly, as the
physical structure of the circuit is an
integral part of the theoretical analysis.

The coaxial cable link near the two
sockets is provided to enable insertion of a
pre -amplifier if desired. It is recom-
mended that the state of the art 2 metre
pre -amp to be described in the next
edition of Radio and Electronics World be
used.

Construction and Alignment
Assemble the printed circuit board

with all the components, except the power
transistor QI, using the components
placement guide (Figure 2). After
construction, remove any solder splashes
and check for dry joints. It is important to
note at this stage that all the component
legs on the underside of the board should
be kept as short as possible.

Secure a 6BA nut and bolt through
the mounting holes, and then place a piece
of plastic sheet over these screws, so that
when the board is tightened down it acts
as a large insulating washer. Assemble the
board to the chassis and heatsink as
shown in the photographs - and secure the
assembly with 6BA nuts.

Wire the unit with the power leads,
LED and 50239 sockets also as shown in
the photograph and diagrams, being very
careful to ensure that the S0239's used
have the earth contact rings soldered to
the pins on the printed circuit board.

Only when you are sure that the unit
is complete and mechanically stable
should you fit transistor Ql. It is
absolutely essential that it is secured
mechanically before it is soldered. This is
because the stud of the transistor is
bonded to the transistor itself with a
Beryllium bond. This is very easily broken
if any pressure is exerted on the transistor.
The big danger is that the device contains
a very toxic Beryllium compound, and
you must avoid any danger of contact
with it.

If you are unfortunate enough to
break the device, put the bits very
carefully into a thick polythene bag and
seal it. Wash your hands and send the
package back to the supplier for disposal.

The legs of the transistor should be
tinned before insertion, and also tin the
board area where the legs will sit. Check
that the heatsink is free from burrs and
apply a little heatsink compound to the
heatsink. Pass the stud of the transistor
through the heatsink, and be careful to
only tighten the nut to 'finger tight', if
you have a torque wrench available, then
the setting should be 6 foot pounds. The
collector leg of the transistor is marked
'C' on the top of the transistor, (and there
also has a portion of its leg cut away at
approximately 45 degrees).

Solder the transistor carefully to the
board. It should be noted that if at any
time the board is removed, then the
transistor should be removed from the
board before refitting, using the technique
described above. All this may seem rather

 ,A

Tr'
0,

f

L4

T

Figure 2: Component Overlay.

Figure 3: PCB Foil Pattern.

15

 F

410L.5111--

tedious, but it is intended to avoid
problems of fracture through distortion
when the device is running and getting
hot.

Pre-set the trimmer CI to
approximately 1/4 capacitance, and C2 to
approximately 3/4 capacitance. Pre-set
C6 to approximately 1/4 capacitance and
C7 to 3/4 capacitance. After you are sure
that you have carried out the previous
instructions to the letter, gingerly apply
power to the unit. When SI is switched on
D4 should light up. Connect your
transceiver to the input socket, and
preferably a dummy load and power
meter on the output.

Key the transmitter, and check that

 A

oil

no more than 2.5 watts is presented to the
amplifier. Carefully adjust C6 and C7 to
obtain maximum power output. It is
important that these trimmers are
adjusted first, then tune Cl and C2 also
for maximum power output.

If all is well, (i.e. no smoke, sparks
buzzes, flashes or bangs) an output of
approximately 80% of the expected RF
will be obtained. To squeeze the last
ounce out of the unit, you must repeatedly
tune Cl, C2, C6 and C7 for maximum
output. It should be noted that a
screwdriver is definitely not the right tool
to use for tuning these trimmers a
specialized RF trimming tool must be
used.
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Harmonic Spectrum Output. Vertical
scale 10dB/division. Horizontal scale
100MHz/division.0.0-1000MHz centred
on 500MHz. This shows the second
harmonic at -58dB, the third harmonic
-65dB,the fourth harmonic -60dB.

Conclusion
The spectrum analyser photographs

were taken from a HP spectrum analyser
and also from a Tektronix 7L12 with
matching tracking generators fed into a
broad band power amplifier. During the
power response tests, the relays were held
in manually. The spectrum photographs
were taken by inserting a bandpass filter
centred on 145MHz at the output of the

Bandwidth. Vertical scale 2dB/division.
140.0-150.0MHz centred on 145MHz.
This shows a 3dB bandwidth of 7MHz.

driving source. This was to ensure that the
harmonics as seen on the analyser were
those produced by the amplifier and not
those produced by the driving source.

Notes List
TRW RF Semconductor's Handbook 1981,
European Edition. Page B113 (4 pages).

Components List
Capacitors
CI, C2, C6, C7
C4
C5
C3A, C3b
C8
C9, CIO

60p foil trimmer
120p ceramic plate
100n monolithic plate
47p ceramic plate
2p2 ceramic plate
In ceramic plate

Resistors 0.25w carbon film
RI, R2 10R
R3 10k
R4, R5 330R
Semiconductors
DI, D2
D3
D4, D5
QI
Q2
Coils and Inductors
LI, L6, L8

L4, L5
Miscellaneous
RL1, RL2
PL1, PL2
SW 1
Case
Heatsink
Ferrite beads
PCB
Sleeved gromet
Large plastic insulating sheet.

1N4148
1N4001
LED
TP2320, MPX085 (TRW)
BC239 or similar

3 1/2 turns 1.25mm enamelled copper wire, 6mm int.
dia close wound.

L2 7 turns 0.5mm enamelled copper wire, 3mm int. dia
close wound.

L3, L7 6 turns 0.5mm enamelled copper wire wound in ferrite
bead.
Copper strip 12mm x 6mm (stripline on PCB)

KamLing KUITB 12V
S0239 single hole mounting
Single pole on off miniature
WR&E
WR&E
FX1115 or similar (Ambit).
WR&E

Response of Trio BPF2 Filter. Vertical
scale 10dB/division. Horizontal scale
100MHz/division. 0.0-1000,11 Hz
centred on 500MHz.

APPENDIX

Now that multimode portables are
available (FT290 and Standard C58), an add
on linear amplifier is required for SSB use.

The power amplifier described in this
article operates in Class C (zero DC bias),
this being the most efficient configuration
for FM use. In Class C there is not a linear
relationship between input and output powers.
For SSB (Single Side Band) operation a linear
input/output relationship must exist, to
prevent distortion of the signal, which would
give rise to splattering an adjacent frequencies.

Linear power amplifiers operate in Class AB,
giving the best compromise between linearity
and efficiency. In class AB a DC bias voltage
is applied to the RF power transistor,
sufficient to produce a quiescent collector
current of a few tens of milli -amps. The bias
voltage on the base of the transistor must
reduce with increased temperature to keep the
quiescent collector current constant, a simple
solution is to use the voltage developed across
a silicon diode.

It is quite easy to modify the described
power amplifier to linear operation, as follows:
Remove R1, disconnect L3 from the ground
plane and construct the circuit below.

1.

L3 W
12V

220R 2W

4n7 .lu

1N5401 T

The IN5401 should be in thermal contact
with the transistor, it can be positioned across
the body TR2. The power amplifier will require
re -alignment, after this modification is made.

The modified PA can be equally used for
both FM and SSB. Input power should be
limited to 2.5W p.e.p., to prevent overdriving
the amplifier. The limiting factor in this design,
is the power handling capacity of the output
relay. As the PA gives more gain in the linear
mode, power input on FM should also not
exceed 2.5W.

When using an FT29OR with the PA, a DC
voltage present on the 290's aerial socket on
transmit, can be used to switch the relays. A
coupling capacitor is then required between
input socket and R L1 /C8. The DC connection
can be made with a 33K resistor between the
input socket, and the junction of D2 and C9.

A complete linear power amplifier for
144MHz will be described in a future edition
of R&EW.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.

147
148
149
150
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deMULLARD 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 of ler the sys
tem complete at only £16.75 including VAT and post.
FREE GIFT buy this month and you will receive a pair o
Goodman's elrpticallrx 5" speakers to match this amplifier

DELAY SWITCH
Mains operated delay can be accurately
SP* with pointers knob for periods of up
to Thhrs 2 contacts suitable to switch 10
amps - second contact opens a few min.
utes alter 1st contact £1.95.

LEVEL METER
Size approximately Y.- square. scaled signal
and power but cover easily re vable for
resealing Sensitivity 200 uA

mo
75p.

'6 PRICE CABLES! Flat P.V.C. covered
mains cables -- for lighting and power
instalations.

SIZE
I 5mrn
1 Serve
1 5rnm
ralm
grom
Srom
16mm

TYPE
Single
Flat twin
Flat three core & E
Single
Flat swim
Flat three core
Twin & E

100 Mires CARRIAGE
395 £200

E 6 50 E2.50
9.85 £3 00

E 7.50 C2 50
E11 50 E3.50
E3450 E450
E65  E9 75 £10.00

INSTRUMENT BOX WITH KEY
tingly made ipiy wood sides with hard tsoard top and

Bottom) This is black grained effect. vinyl covered, very pleasing
appearance Internal dimensions IT.," long, 4'." wide. 6" deep
ideal tor carrying ki0Lr multi range meter and small tools and for
.eeping them in a safe place [2.30. Post paid if ordered with
other goods, Otherwise El 00

COMPUTER KEY SWITCHES Make yOur own keyboard)
These are for making up on a pr 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
up in banks of
6, price E2.30
per bank of 6
lincluding tops/

OUR CAR STARTER AND CHARGER KIT has no doubt saved
many motorists from embarrassment in an emergency yOu can start
car off f 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'xin x 3'kin n 1%in is an extremely high gain (70dB) solid

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 4'y 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.

MINI MONO AMP on
app.°. Fined volume control and a hole
for a tone control should you require
it. The amplifier has three
transistors and we estimate
the output .o be 3W rms.
More technical data will be
included with the amplifier
Brand new. perfect condition,
Offered at the very low price of
£1.15 each. or 10 for £10.00.

12V FLUORESCENT LIGHTING
For Camping car repairing emergeny lighting
from a 12v battery you can t heat 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. £3.45.
Rube not supplied)

SONY 111-F1 SPEAKER
CABINETS
Made for an expensive outfit
- will suit any decor. Resonance
1113! cutouts for 6.4" woofer and
Tha" tweeter. The front is thick
and stuck in alter the speakers
are fitted and the completed
unit is most pleasing. Colour teak.
Supplied in pairs, price E6.90 per
par (this is probably less than the
original cost of one cabinet)
carriage £3 50 the pair

TANGENTIAL BLOW HEATER

2.5 Kw quiet.
efficient instant
heating from
230/240 volt
mains. Kit consists
of blower as
illustrared. 2.5 Kw
element, control switch and data an for £4.95. post El 50

MOTORISED DISCO SWITCH
With 10 amp changeover switches. Multi.
adjustable switches all rated at 10 amps,
this would provide a magnificent display
For mains operated 8 switch model

£6.25, 10 switch model £6.75, 12 switch
model E7.25.

3 CHANNEL SOUND TO LIGHT KIT
Complete kit of
Parts for a
three -channel
sound to light
unit controll.
ing over 2003
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 twotone metal case and has controls for each channel
and a master oniofl. The audio input and output are by 'k"
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 £14.95 in kit form or £19.95
assembled and tested

THIS MONTH'S SNIP
COMPUTER PRINTER FOR ONLY £4.95
Japanese made Epson 310 - has a sell starting,
brushless. transistorised do motor to drive the print
hammers, print drum - tape forwardireverse and paper
feed.
Complete in module form with electronics including
Printer Synchro Signal Amplifier & Printer Reset
Signal Amplifier. Brand new and with technical and
practical data. E4.95 post E1.25.
Data separately for OM.

EXTRACTOR FANS - Mains Voltage
Ex -computer, made by Woods of Colchestx-.
ideal as blower, central heating
systems, fume extraction etc. Easy fixing
through panel, very powerful 2.500 rpm
but quiet running. Choice of 2 sizes.
5" £5.50. 6" £6.50. post El per fan

100uA PANEL METER
Japanese made IShinohara E . _ail so
very good quality, these have a full vision
front, are approx. 2" square and come
Complete with mounting studs and nuts. A
thoroughly reliable instrument usually ret
ailed at over £4, offered at a snip price
this month of £2.85 or 10 for E25.00.

12v MOTOR BY SMITHS
Made for use in cars, these are series
wound and they become more power.
ful as load increases. Size 3'," long
by 3" dia. These have a good length
of '." spindle - price £3.45.
Ditto but double ended £4.25.

EXTRA POWERFUL 12v MOTOR
Marie to work battery isivnrnower, in, probably develops up to

h p so it could be used to power a go-kart or to drive a
compressor, etc. etc £6.90  £1.50 post

MINI -MULTI TESTER Deluxe pocket size precision moo
ing coil instrument, Jewelled bearings -20000 p v. mirrored scale
11 instant range measures DC volts 10, 50, 250. 1000

AC volts 10, 50, 250. 1000
DC amps 0 100 mA.

Continuity and resistance 0 1 meg ohms in
two ranges. Complete with test prods and in-
struction book showing how to measure cap -
arty and inductance as well. Unbelievable
value at only E6.75  50p post and insurance

FREE Amps range kit to enble you to read
DC current from 0 - 10 amps. directly

on the 0 - 10 scale It's free if you
Purchase quickly, but of you already
own a Mini -Tester and would like
one, send £2.50.

J. BULL (Electrical) Ltd.
(Dept R&EW) 34 - 36 AMERICA LANE,
HAYWARDS HEATH, SUSSEX RH16 3QU.

Established
30 YEARS

FREE
OURE NCCULRORSEE NDTWBI AT RH GAALI OL IRSDT EWRI L

TRANSMITTER SURVEILLANCE
Tiny, easily hidden but which will enable conversation to be picked
up with FM radio. Can be made in a matchbox - all electronic
Parts and circuit £2.30. (Not Ircenceable in the U K
RADIO MIKE
Ideal for discos and garden parties, allows complete freedom of
movement. Play through FM radio or tuner amp. £6.90 comp. kit.
(Not licenceable in the U K.)

FM RECEIVER
Made up and working, complete with scale and pointer needs only
a speaker,ideal.5 for use with our surveillance transmitter or radio

CB RADIO -
Listen in with our 40 -channel monitor. Unique design ensures that
you do not miss sender or caller. Complete kit with case. speaker
and instructions only E5.99.

NEW ADDRESS FOR CALLERS: -
2, Bentham Road, Off Elm Grove, Brighton.
Telephone Brighton 671457. Please phone
before calling for anything special.

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and one off per 24 hrs repeats daily
automatically correcting for the lengthen.
ing or shortening day. An expensive time
switch but you can have it for only E2.95.
These are new but without case, but we
can supply plastic cases (base and cover)
E1.75 or metal case with window £2.95.
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.

STEREO HEADPHONES
Japanese made so very good quality.
8 ohm impedance. padded, term.
inating with standard':" lack
plug. £2.99 Post 60p.

12

3

6

fr

TIME SWITCH BARGAIN
Large clear mains frequency controlled
clock, which will always show you the
correct time  start and stop switches
with the dials. Comes complete with knobs.
£2.50.

SAFE BLOCK
Mains quick connector will save you valuable time. Features include
iturck spring connectors, heavy plastic case and auto on and off
switch. Complete kit £1.95.

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 or a pair of high resistance headphones.
Price £11.95.
SHORT WAVE CRYSTAL RADIO
All the parts to make up the beginner's model. Price E2.30. Crystal
earpiece 65p. High resistance headphones IgrveS best results) £3.75.
Kit includes chassis and front but not case.
RADIO STETHOSCOPE
Easy to fault find - start at the anal and work towards the speaker

when signal stops you have found the fault. Complete kit £4.95.
INTERRUPTED BEAM
This kit enables you to make a switch that will trigger when a
steady beam of infrared or ordinary light is broken. Main compon-
ents - relay, photo transistor, resistors and caps etc. Circuit diagram
but no case. Price 02.30
MUGGER DETERRENT
A highnote bleeper, push latching switch, plastic case and battery
connector Will scare away any villain and bring help. £2.50 corn -

8 POWERFUL BATTERY MOTORS
For models. Meccanos, drills, remote Control planes, boats etc E2.50

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
pipes, under grow boxes in gloves and socks 23p per metre.

COMPONENT BOARD Ref. W0998
This is a modern trbreglass 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 BC107 and 2 type BEY -51 electrolytic condensers.
SCR ref 2N 5062, 250uf 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 £1.15.

FRUIT MACHINE HEART 3 wheels with all fruits, motorised and
with solenoids for stopping the wheels with a little ingenuity you can
defy your friends getting the TiackPOt". £9.95.  E4 carriage.

4 -CORE FLEX CABLE
White PvC for telephone extensions, disco lights, etc 10 metres £2,
100 manila E15. Other multicore cable in stock.

MAIL ORDER TERMS: Ca h, P.O. or cheque with order. Orders under E10.00, add
60p service charge. Monthly account orders accepted from schools and public companies.
ACCESS & BARCLAYCARD orders phone Haywards Heath 104441 54563.
CALLERS to Hayward, Heath or 2, Bentham Road, Off Elm Grove, Brighton.
BULK ORDERS: Please write for special quotation
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READERS LETTERS
NB The views expressed herein are not
necessarily those of the editor or the
publisher.

Dear sir
As I have just bought your first issue,

I would be interested to know if it is
'under the control' of Ambit, and if in
future most items of a constructional
nature will be of Ambit origin?

If the above is the case then I shall
have to consider if I should buy any future
issues.

What is wanted is items that will
work first time - but should they fail to
work, fault finding should be straight
forward, without the need for a lab full of
test equipment, other than a test meter
etc. This is where state-of-the-art
(whatever that means) can lead to a lot of
wasted time and money.

I am certain that other readers would
like to know the answers to the questions I
ask.
LD
Leeds.

R&EW
Thankyou for your letter of

September 20th
I am sorry that you are not certain if

R&EW suits your tastes (yet) - although I
would take issue with the criticisms you
raise - since we have gone to some pains to
provide enough space to accommodate as
many aspects of the subject as possible
-and to cater for a broad spectrum of
'experience'. I am pleased to say that the
reaction has so far been overwhelmingly
favourable, but you can't please all the
people all the time.

The content ofR&EW is drawn from
whoever contributes material of the
required standards. We have gone out of
our way to solicit authors' attention in this
repect; we pay more than anyone else, and
we expect to get better quality material
than anyone else. The feature circuits
published in the first issue largely
contained test voltages throughout, to
enable constructors to get them going with
the minimum of test equipement. We have
verified designs using the biggest and best
equipped laboratory available to any
publisher, so that featured circuits are
generally a great deal more professional
than you will find elsewhere. We use the
spectrum analysers and the fI0,000
oscilloscopes, so our readers can get by
with a multimeter, confident that they are
not chasing some problem that results
from the foibles of an untried author's
circuit.

We are very aware that R&EW must
be an objective publication that stands on
merit alone. Curiously enough though, by
virtue of our independence from the

dogma of major publishing groups, we
have a very much freer hand in the choice
of article, and the ways they are presented.

Until such time as R&EW has been
around long enough to be noticed and
attract more submissions of the right
calibre, then there will inevitably be some
features derived 'in house' - we have
around 70 pages a month of editorial
content to supply, and we aren't going to
use any old junk 'filler' features. The
articles in the first issue originated from
many different sources - 'lead feature' was
supplied by one of Ambit's most direct
competitors! Only two items were of 'in
house' origin we hope that the
appointment of Ray Marston will further
'cross fertilize' the content, since Ray's
brief is to edit the best monthly electronics
magazine on the bookstall, regardless of
any other considerations.

So that constructors/designers
should have as little difficulty as possible
to obtain parts to follow up features, we
have gone to some lengths to provide a
means of ensuring that all the parts are
not 'junk box' refugees, but are
available from at least one source set up to
deal with all types of customer. All the
components are available individually as
well as in the kit packages.°

The Voice of the People

Dear sir
First, I am writing to congratulate

your new publication. I must say that
every article was to my interest, and I
hope future editions contain similar
articles.

At last it is good to see a magazine
that is not as formal as (XX), but not as
'comic like' as (XX), etc. I do hope that
this standard can be maintained, and I
shall offer my advertising support if this is
the case.
RCSW
Halesowen

Dear Sir
Congratulations on the first issue, it

looks like a winner. Despite recently
pruning my spending on electronics
magazines, I shall certainly stick with
R&EW, even if it means not eating!
EC
Aylesbury

Dear Sir
i have never felt the urge to write to

any magazine before, until I read R&EW.
wish to congratulate you on your first
issue on your remarkable mag., and wish
you luck in the future. It's been quite a
talking point on the local 2m nets.

One idea that the locals like in the
'Bingo Card' reply coupon, including the
idea of interest ratings on features.
However, I would like to see these applied
to other items in the magazine. For whilst
most people - like myself - tend to be
reluctant to write in to mags, the multiple
choice bingo card does appeal to me and
others. And in the long run, if you know
what the readers want, you should sell
more magazines.

It is a relief to find a magazine that is
not full of multivibrators being used as
egg timers, or other trivial applications
-yet on the other hand not being bogged
down with all the calculations that XX
appears to suffer from.

The way you handled the IC2E
review was praised by many, with the
inclusion of the block diagram, and more
so a full circuit diagram. Too often the
reviews in some mags go on for a page or
two describing how many stations were
worked through the local repeater, and
how they had to cut the 'test' short, due to
'wallies on the box'. Keep it up.

I like the advanced 2m converter
design, plus the deviation meter. Along
with the DFCM500, it seems we can look
forward to some excellent designs for test
equipment.

To summarize:
Likes:
Reply paid coupon (though many said
they would have paid the postage anyway)
CCT diagrams included with reviews.
Advanced constructional features without
too much regurgitated theory, and full
kits supplied at reasonable cost.
Encouragement to people to write articles.
Interest rating key.
Lack of 'silly' projects.
Data sheet service.
Dislikes:
No PCBs without kits
Interest rating not on enough features

Your first issue is a 'hit' among the
local 2m population, and I hope it will
remain so, for many years to come.
PK
Hull

R&EW
Thankyou for your kind comments.

Both your dislikes are now rectified with
this issue.°

R&EW reserves the right to edit letters
published on this page - and whilst we still
like to receive them, we promise not to
publish too many more adulatory letters.
So how about some more reactions to
specific features, please?
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The Timothy Edwards
Universal Logic Probe
Forsaking the black art of RF
for a fleeting moment; our
rampant RF maestro pauses
to provide his awed public with a
glimpse of one his many other
sparkling facets.
(PS:How do you spell 'Hype?)

Although the laboratories of
Timothy Edwards are usually filled with
dark and mysterious black magic projects
bordering on the frontiers of RF Tech-
nology, occasionally a device such as the
Motorola MC145151 catches the author
unawares. This wonderful new IC from
Motorola is effectively a single chip
synthesizer with everything on board
except the voltage controlled oscillator,
such a device with its need for logic
programming and tri-state phase
comparator needed the use of a logic
probe in its development programme.
After a quick look around the market it
was apparent that there were very few
logic probes available under £10, and
none at all which would indicate a tri-state
or high impedance condition, therefore
this logic probe was designed and has
proved indispensable since its
construction.

Most logic probes will only indicate
whether the probe is connected to a 'high'
or 'low'. Many new ICs, including several
memory types, are now of the tri-state
variety, whereby when the output is not
required it assumes an open circuit or high
impedance status. This state is difficult
and indeed usually impossible to detect
with conventional logic probes. The logic
probe described, with very few com-
ponents will accurately indicate all three
states.

Circuit Description
ICI a 4011B is a quad two input

Nand gate package. Gates a and b are
connected to the probe input via a
potential divider string RI, R2, R3 and
R4. When the probe is either open circuit,
or connected to a high impedance circuit,
gate b has both inputs I and 2 effectively
at zero, which makes pin 3 go high. Gate a
has pin 6 high and also pin 5 high, which
makes the output pin 4 low. This in turn
turns on Q1 via R5 illuminating the `tri
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Ismi,1

11'

state' (yellow) LED. Gates c and d both have one
of their inputs connected to pin 4 which is
at zero and therefore both outputs are
high, inhibiting both LED D3 and LED
D4. When the probe goes to go logic 1, the
two inputs of gate b will go high and the
output pin 3 will go low. Gate a has pin 6
low from gate b pin 3 and pin 5 high,
which will make its output pin 4 go high,
gate c has now both pins 12 and 13 high
which makes its output pin 11 go low and
illuminate the 'logic one' (red) LED. When the
probe input goes low pins 1 and 2 of gate
b go low, making pin 3 go high, pin 5 of
gate a will be low and its other input pin
6 will be high causing its output pin 4 to
stay high. Gate d now has both input pins
9 and 8 high driving its output pin 10
low, causing Q3 to switch on the `logic
zero' (green) LED. This might seem a trifle
confusing but a few minutes study should
reveal all.

Construction and Alignment
First assemble the board with all

components except for the LED's. Note
that the three transistors are bent over flat
on the resistors, see photograph. On the
side of the case where the LED's fit
through the holes cut off the two pillars as
close as possible next to the probe
retaining moulding. Put the LED's into
their plastic carrier, noting their polarities
and then put the carrier on to the
component side of the board, locate the
LED legs through the printed circuit
board and pull them tightly through and
solder. With the LED side of the case on

Components List
Resistors
R 1 220k
R 2 100k
R 3 100k
R 4 220k
R 5 47k
R 6 330R
R 7 47k
R 8 47k
R 9 330R
RIO 330R
Diodes
D 1 1N4148
D 2 Yellow LED
D 3 Red LED
D 4 Green LED
Transistor
Q 1 ZTX213
Q 2 ZTX213
Q 3 ZTX213
Capacitor
C I 22uF I6V TANT
Integrated Circuit
ICI 4011B
PCB Ambit
Case GSC CTP-1 or RS 508-217

its back, offer up the board with the
components facing down (i.e. track side
uppermost) to the case. Push the LED's
through the holes in the case and at the
same time locate both positive and
negative wires in the strain relief grommet
in the case. Solder the probe wire to the
probe locating it in the moulding and

Photograph showing the position o the transistors over R6, R9 and RIO.

MEM
ULMat:sill/imsow,aZatra  EDE

WEL=EDE Jkla lam -

Figure 2: PCB Comp.. _at Overlay Detail.

c-r-c-=De
.......

OHO
0

0ONIN einimoso

Figure 3: PCB Foil Pattern.

Input Signal Definition

Input Green Yellow Red

HI
0/C
LO
Sine
Sine + Offset
Sine - Offset
Square
Square +
Offset
Square
Offset

X
X

Input Signal Level

VS Green Yellow Red

15 0-1.5
10 0-1.5
5 0-1.25

1.5-11
1.5-7.5
1.25-3.5

11-15
7.5-10
3.5-5

carefully put the back on. Being carefu
not to strip the self -tapping screws in the
plastic moulding, tighten them to just
hand tight. Your logic probe is now ready
to use.

Operation
The logic probe has been designed to

complement the EIA/JEDEC format for
CMOS Industry B and UB series specifi-
cations. It will automatically select the
right for any supply
voltage between 5 and 15 volts.

It is useful in semi -linear circuits to
determine the amplitude of an input
clocking waveform. If for example, the
green and yellow LED's are lit then the
signal is of too low a level, and if the
yellow and red LED's are lit, then the
signal is DC biased high but also of too
low a level. A sinewave signal of the
correct input level will cause all three
LED's to light, and a square wave signal
of the correct level will cause only the
green and red LED's to light. This is
because a square wave spends no time in
the intermediate position as does a sine
wave. For a more detailed analysis of the
switching levels see the accompanying
table.

Conclusion
By virtue of its automatic threshold

selection, this logic probe proved invalu-
able on both CMOS and TTL circuitry -

and especially useful in the 'grey' area of
interfacing linear circuitry to logic
circuitry. The logic probe has passed the
`finger trouble test' by being immune to
voltage or supply polarity errors and in
use provides an indispensable tool for
development and experimentation. 

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
120
121
122
123
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NEW PRODUCTS
New compact 971TR and
970T Axial Fans, from
Papst

The 97ITR will operate from 6
to 14 volts 50/60Hz and can, there-
fore, be run from a suitable mains
transformer tapping. Although
measuring only 62mm in diameter
by 35mm in depth, the 971TR is
capable of displacing 26 cubic
metres of air per hour (m3/h)
(15.3cfm) when connected to a 12V
50Hz supply. The airflow rate can
be controlled by varying the supply
voltage (as demonstrated on the
stand) within specified limits, e.g.
the fan blades rotate at 2400 rpm
at 12V and 1350 rpm at 6V.

The 971TR employs a slotless
eddy current external rotor motor,
with lightweight glass fibre rein-
forced plastic impellers attached
directly to the rotor. A reliable and
well -proven sleeve bearing system
and dynamically balanced rotor/
impeller assembly together ensure
a long vibration free life of at least
20,000 hours when the fan is

operated in a temperature of 55'
Centigrade. Noise output of the
fan is typically 30dB(A), an

New Racal LCD Division
announced at Electronic
Displays '81

The Racal Electronics Group
revealed at Electronic Displays '81
the launching of the Display
Products Division of Racal
Research Ltd. This division, which
formerly supplied sophisticated
large area liquid crystal displays
exclusively to the Racal Group, is
now offering its custom design and
manufacturing service to the
electronics industry in general. To
mark the launch, several exciting
new developments, including
'circuits on glass' and LCD
keyboards made their public debut
at the exhibition.

Also making its public debut is
the reconfiguring display/
keyboard which links the LCD and
the touch sensitive switch. By
incorporating touch pads with its
large area displays the Racal
Display Products Division has
created a revolutionary front panel
concept.

To initiate a particular

important consideration when
designing equipment for instal-
lation within the office or home.

The fan is supplied with a mount-
ing bracket allowing it to be
installed in equipment without a
venturi, or alternatively, into a
venturi that is an integral part of
the equipment housing.

The 970T is the same size as the
97ITR but employs a 24V AC
hysteresis synchronous motor that
will drive the fan at a continuous
speed even if the supply varies
within the permissible range 20 to
28V AC 50Hz. Visitors to the
Papst stand will be shown demon-
strations of this feature. Capable
of displacing 30m3/h (I7.65cfm) at
24V 50Hz when installed in 64mm
orifice, the 970T generates
typically 35dB(A) of noise. Other
specifications of the 970T are the
same as the 97ITR.

Available from Papst Motors
Limited, Andover, Hants.

300 for further details
Plasma panel displays,
from Thomson-CSF

The TH 7606 is a flat panel
display consisting of an AC plasma
panel, the associated electronic
circuitry ensuring data display and
device functions being mounted
behind the panel.

The active display area is

235 x 235mm. Arrange in a square
matrix of 512 lines of 512 points
(pitch 0.46mm), this panel can be
used for graphic operation in which
all points are individually
addressed. In alphanumeric oper-

ation, the display capacity is 64 lines
of 85 (5 x 7) characters in a 6 -by -8
points matrix, or a display of 32
lines of 64 (7 x 9) or (7 x 12)
characters in an 8 -by -I6 point
matrix. Addressing in this case is
either by simple line or in groups of
16 lines at a time.

Available from Thomson-CSF
Components Ltd, Basingstoke,
Hants.

302 for further details

command an operator need only
apply light finger pressure to a
prompt shown on the LCD. This
will cause the display to
reconfigure and show a new series
of prompts, so guiding the
operator easily through a complex
control sequence, similar to the
'menu' on a computer programme.

Additionally the displays
division will exhibit a wide
capability in more conventional
LCD's. These include twisted
nematic, dye phase change,
nematic dyed, directly driven and
multiplexed types. A specially
developed manufacturing unit
allows the company to build
displays to a high level of
performance and reliability, in a
wide range of colours and surface
areas.

Available from Racal Research
Limited, Reading, Berkshire.

301 for further details

Motorola raises power
MOSFET limits to 1000 volts

Phoenix, September 8, 1981...
Motorola has announced the
availability of TMOS TM Power
FETs that extends the voltage
ratings of such devices to a new
limit of up to 1000 volts. These
devices are double -diffused,
N -channel, enchancement mode,
silicon gate power MOSFETs.
They are rated at a continuous
drain current of I ampere, a peak
drain current of 6 amperes, and are
capable of dissipating 75 watts.

The I -amp, 1,000 volt FET is
particularly useful in equipment
operating from a 230 -volt source,
but in addition it offers a high
voltage safe operating area
capability not normally available
even in the higher current bipolar
devices. This device also provides
higher speeds coupled with a

simplified drive.
103 for further details

Motorola introduces
industry's first 500 -volt,
P -Channel power MOSFETs

Phoenix, September 9, 1981...
Motorola has announced a new
series of high -voltage, P -channel,
TMOS TM power FETs. These are
the industry's first 500V,
P -channel power MOSFETs. The
devices are double -diffused,
enchancement-mode, silicon -gate
structure. The continuous drain
current is rated at 2 amperes with a
peak current rating of 8 amperes.
They arc available with breakdown
voltage of 450 and 500 volts.

Powered iron core
catalogue

\licrometals catalogue covering
iron powder core toroids for EMI
and power filter applications is
now as ailable from Ambit.

303 for further details
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NEW PRODUCTS
Wall plug base, from Silver
Fox Ltd

Included among the range of
accessories marketed by Silver Fox,
as part of their range of re -usable
cable ties and accessories is the
'Wall Plug Base".

Designed specifically with speed
and simplicity in mind. The wall
plug base represents a very cheap
quick way of mounting cables onto
a wall.

Simply drill a hole and then
hammer the plug into the hole. Pass
the tie through the slot at the top of
the plug.

The fixing is now complete, and
the operating has taken a matter of
seconds.

These are available from Silver
Fox Ltd, London.

304 for further details

TM76 Microterminal, from
Burr -Brown

The TM76 is a robust computer
terminal designed for use in
industrial environments including
the factory floor or even in the
control cabins of mobile mach-
inery such as cranes. One of its
main advantages is the large key
size which allows the operator to
input data or begin a pre-
programmed function even when
wearing protective gloves.

The unit comprises a twenty-
nine character keypad (numeric
keys, eight programmable function
keys and control keys) with tactile
feedback, a twelve character alpha-
numeric display, three indicators
(showing the status of the two I/O
ports and the buffer), and a thirty-
six character buffer memory.
Communication with a host
processor is via either the RS232C
or the 20mA current loop
interface, which are brought out of
the terminal via a standard twenty-
five way 'D' type connector. The
complete unit is contained in an
8.51 x 4.5 x 0.6 inch waterproof
enclosure.

Available from Burr -Brown
International Ltd, Watford, Herts.

305 for further details

MC14444 CMOS analogue to
digital converter with
built in digital I/O
capability, from Motorola

The MC14444, a 40 pin, bus
compatible, 8 -bit analogue to
digital converter with built in
digital 110 is available now from
Motorola Inc. The device operates
from a single 5 volt supply and
provides direct interface to the
IMHz bus used with all Motorola
M6800 family parts. It can
perform an 8 -bit conversion in 32
microseconds and allows for up to
15 analogue inputs. In addition,
the part contains a 9 -bit digital
input register; a 3 -bit digital I/O
port; all necessary logic for
software configuration, channel

selection, conversion control, bus
interface and maskable interrupt
capability.

This part is manufactured in the
Motorola Silicon Gate CMOS
process and uses a binary
weighted, all capacitor digital to
analogue converter (DAC) and a
chopper stabilized comparator to
perform the successive approxi-
mation analogue to digital
conversion. The price will be £14 in
quantities of 1000 and will be
available in early fourth quarter,
1981.

306 for further details

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

29 for further details
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Higher Fidelity PART Hi

by Mike Creek

Assembly and wiring of the
complete HMOS P.A.

General Description
If you are planning to build a high quality
amplifier, and you have read the last two
issues of R&EW, which describe the
construction of the electronics involved in
this project, you will be aware of the
advantages of a MOSFET power amp-
lifier compared to a bi-polar design.

The next consideration will be the
packaging of such a design. You will need
a substantial chassis to house the power
amp modules, the power supplies,
protection circuits, and several other bits
and pieces, such as bar graph meters,
switches, sockets, and fuse holders etc.

Cosmetics
This still leaves the problem of the

front panel, which will need to have holes
carefully punched or drilled in it, and will
need spraying and perhaps silk screening
if you are to be able to live with it in the
living room. This now becomes a more
daunting task, but don't despair, for help
is around the corner in the shape of a
ready-made, professionally finished 19"
format chassis kit, which is provided with
all the necessary holes and hardware to
build a no -compromise power amplifier
-or a less ambitious but nevertheless
highly flexible approach to starting a
project which allows for further
improvements (funds permitting) as time
goes on.

To be more specific, it is possible
to build the power amplifier into the
hardware using just one power supply,
(transformer, rectifier and capacitors) the
two power amp modules (PA105) and
leave out the offset sensing until later. The
requirement of bar graph meters, and
bridged output will not be everyone's cup
of tea, so these can be deleted also,

leaving the amp without any reduction in
performance but with a lot of room for
refinement.

Assembly
The chassis itself is designed in

several sections for ease of construction.
These comprise the aluminium control
panel, the inner front panel, rear panel,
two side panels, middle panel, base plate,
vinyl coated cover, and sundry items such
as handles and blanking pieces.

For ease of construction it is best to
follow a set pattern, and I shall first
describe the 'complete' model, with
reference to economies as I go along.

As a first step the rear panel should
be fitted with its sockets. The two phono
sockets should be isolated from the
chassis with two plastic inserts, and the
earth return should be via a solder tag
mounted on one of the two holes used to
secure the 600 ohm cannon socket or
blanking piece.

The cannon socket is for professional
use with balanced lines and will not be
described here. The solder tag should also
be used for an input and power supply
chassis central earth point. This is
important for maintaining hum and noise
at a low level, Figure 1. It is also critical to
the stable operating of the amplifier, (see
last month's feature on Earth
Considerations).

The loudspeaker terminals chosen for
this design are screw cap 4mm instrument
terminals 30A rating, allowing either
twisted wires or 4mm plugs to be used.
There are also facilities for two pairs of
speakers to be connected, hence 8 sockets
which should of course be isolated from
the chassis. Next to these is an IEC chassis
mounting mains plug for flying lead
socket connection, above a chassis
mounting fuse holder for the right-hand
channel. The left-hand channel mains fuse
is on the opposite end of the panel and
directly above the socket for remote
speaker switching.

The fuse ratings for the mains should
be 3.15A slow blow, this is because the
initial current surge when switching on a
toroidal transformer is extremely high. If
one transformer only, is used then the
fuse rating may still remain the same.

The side and middle panels should be
fitted with the smoothing capacitors
(10,000uF 80v) through the three holes
provided for mounting the capacitor
clips. If one supply is used, then two
capacitors only should be fitted to the
right-hand side of the chassis. Make sure
also that the connections to the capacitors
should face each other - and be of opposite
capacity, i.e. positive to negative.

The top two are to be joined together
with heavy braiding, and the capacitor
should then be left free to be rotated until
the remaining two connections are the
shortest distance away from the positive
and negative wires emerging from the
bridge rectifier - which is mounted directly
below them on the base plate.

The front panel should be fitted with
the DC offset sensing board (LS1000), by
passing two 3mm (blue) screws through
the panel and then through two 9mm
metal spacers. The switch bracket is
tapped and easily accepts the two screws.
At the other end of the chassis there is
provision for two switches, which if
connected to the BR1000 PCB allow for
switchable input sensitivity and bridged
output (for those of you who require four
times power output in mono). If this is not
required, then only fit the switches to give
the push buttons a home - and fill the
holes in the control panel!

Bar Graphics
Offset each side of the middle of this

panel, are large holes for mounting the
bar graph meters (BGM1) which gives an
inertialess power output indication which
has switched dynamic range via the
LS1000 PCB. (10W and 160W FSD.)

These are mounted with the highest
'power' LED of each meter in the centre
of the panel. This is achieved on one type
of PCB by assembling the LED's of the
LH meter on the track side and mounting
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it inside out on the front panel. Power to
the display boards is derived from the
LS1000 PCB.

If that is not used, the 25v DC
should be sourced separately. Next to the
BR1000 there is a hole for fixing a stereo
jack socket for headphone connection.

Get it together
At this stage, it is a good idea to

screw together all the panels, leaving the
base plate until later, as this will facilitate
easier wiring of the unit up to the point
where the transformers and rectifiers are
to be fitted. Nevertheless, the wires to
these devices can be prepared and
soldered at the 'other' end i.e. mains
switch and fuse holder.

For the correct layout of the internal
wiring it is advisable to follow the two
diagrams (1&la) which have been split for
the purpose of simplifying the drawing. It
is very important that the correct wire
thicknesses are used, as some of the
currents involved in the circuit would be
severely restricted by too small a
conductor, leading to poor performance
and reliability.

All loudspeaker leads and earth
returns, HT, and high current earth leads
should be at least 32/0.2mm type and
preferably in various colours. Mains
wiring to transformers switch and fuses
should be with wire of no less than
16/0.2mm and in different colours (brown
and blue).

Apart from the heavy braiding used
for the power supply earth and the twin
screened lead for the input - the rest of the
wires can be 7/0.2mm type in different
colours. (see diagram for details).

When wiring up the power amp
modules it is possible to either hardwire to
the PC plug or make up a flying lead
socket which can be assembled before the
modules are actually installed into the rear
panel. The wires should be cut and
stripped to length, trimmed and crimped
into large . 2" connector pins, finally
soldering until perfect high quality
connections have been made. They are
now ready to be inserted into a vacant
8 -way socket strip, making sure that they
click home fully.

The base plate can now be fitted and
the bridge rectifiers can be soldered into
the smoothing capacitor lugs. Fastening
the bridge rectifier to the base plate,
which will act as a heatsink. The
smoothing capacitor clips can now be
tightened to secure the whole assembly.

Heave Ho

The mains transformers should be
left until now,as they are obviously very
heavy and make the task of moving the
partly assembled amplifier around more
difficult. They also make it difficult to
wire around them as they take up a lot of
space. It is an advantage to have the
connecting wires to the primaries ready to
solder, so that when you lower the
transformers into place, it is just a simple
matter to attach the mains wiring.

Pass the M6 x 75mm coach bolt
through the base plate and through the
middle of the transformer locating the
square section with the square hole, and
then fit the 25mm plain washer and 6mm
nut - tightening up to a point where it can
just be moved round. Final alignment and

tightening should be carried out after the
secondary connections have been made.
Follow Diagram 1 for details of
connections.

Serious hum problems can occur if
these instructions are not followed.

Having wired the system completely,
install the PA modules. The best
technique is to mount the extruded black
heatsink onto the bracket that holds the
PA105 PCB and FET's. It may be that
you have chosen to use the four FET
version in which case it is advisable to join
the channel bracket to the heatsink first,
before hardwiring the second pair of
FET's to the PCB.

Unscrew the rear panel so that it can
be folded backwards enabling easy access
to the eight heatsink fixing holes. Having
secured them, refit the rear panel with its
PA modules and make the final prep-
arations before switching on. Make sure
the LED mode indicator is positioned in a
visible position and remove the fuse from
the left-hand mains supply.

Test Procedure
Check that the power supply voltage

on the right hand PSU is approximately
60v DC on the capacitors, and + 25v on
pin 19 of the LS1000 PCB. The same
should be done for the left-hand supply.
NB These measurements should be taken
with the PA modules disconnected in case
anything is wrong.

If all is well, proceed to test the
LS1000 circuit. The mode indicator will
light - initially glowing red, and in a fault
condition change from green to red. The
relays will not be switched on while the
LED is glowing red. Whilst the PA
modules are disconnected, the resistors R4
and R5 (1k) will be floating at about 10v,
due to their connection to the +25v rail
via R3 and R6 (47k). This will indicate to
the HA12002 that there is a DC offset on
the PA module, which is false, since it is
not connected. To simulate a properly
running pair of PA modules' short pins 5
and 6 (LS1000) to ground via pin 8.

(This procedure is slightly different
to that given in part I)

After a period of approximately 4
seconds, the red LED should turn green
-indicating that all is set to go. NB. The
relays will only engage if the green LED is
'on', and either the speaker selection
switches have been pressed - or pins 17
and 18 have been grounded via pin 16, the
remote selector switch.

Taking the heat off
It is also important to make sure that

if you are not using the thermal sensor
position (low is off, high is on), pin 7,
then this should also be grounded via pin
8 - otherwise it will offer a fault condition
to the HA12002. If all tests check out on
the LS1000, you can pass on to the
PA105. The test procedure for this was
described in Part II, but briefly: check the
modules one at a time without a speaker
or load connected, and make sure that the
quiescent current is adjusted with pre-set
VR1 to approximately 80mA. Start with
the preset in minimum resistance
configuration (minimum current), and
work 'up'.

The LS1000 will obviously not func-
tion properly until both PA modules have
been connected and shown that there is an

acceptably small amount of DC offset
present at their outputs. The bar graph
meters are supplied with audio via the
LS1000. This is rectified and smoothed,
and presented to the U257/267 as a
variable DC voltage. The ICs used are of
logarithmic law, and the scale on the
control panel is calibrated accordingly
-with OdB being calibrated as 5W and
80W on the low and high level ranges
respectively.

Are you getting enough?
The sensitivity of the amplifier at

120W into 8 output is 1.25v RMS. (3.5v
peak to peak - but if this is too low, then
the BR1000 circuit can be used to boost
this to 0.5v RMS. (1.4v peak to peak).

The other function it performs is to
phase -split the input signal, so that the
positive half cycle goes to one channel and
the negative to the other. Providing the
loudspeaker is connected across the left
and right 'live' terminals and not earth,
then the unit can be used as a mono -
amplifier with approximately 4 times
power output potential, i.e. 120W stereo
becomes approx 400W mono.

For the 4-FET version run into a 4
load, a potential in excess of 600W is
available. This is only designed to handle
transient information and not continuous
output levels.

Tests have shown that most modestly
rated loudspeakers can withstand short
term transients, but will give up the ghost
if used with small power amps which are
run into clipping frequently.

The End is Nigh...
Finally, if everything seems to be

working satisfactorily, then proceed to fit
the front panel. Line up all the LED's on
the bar graph and fitting the panel over
them before attempting to fit the push
buttons.

Secure the control panel with the
bolts running through the handles, fit the
push buttons and insert the mode LED
into place and glue in if it is not a 'tight'
fit. Fitting the vinyl cover is made easier
by standing the unit on its handle and
putting the cover on from the rear. When
the cover reaches the inner front panel,
look up the middle so that it can continue
to be flush with the control panel. When
screwing this to the rest of the chassis,
make sure there is a good electrical
connection between the two, by scraping a
small piece of the vinyl away from the
fixing hole if necessary.

Full construction details are supplied
with the hardware kit if there is any
doubt.

Final Tips
When connecting to your pre -amp,

make quite sure that the phono connec-
tions are of high quality, and that they are
a tight fit. It may be necessary to remove
the mains earth lead if a hum loop is
occurring (check for hum with the volume
control backed completely off) in which
case make absolutely sure that the pre -
amp is correctly earthed via the mains.
Good Listening.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments
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2732 45ons 4Kx 8-BIT

£450 + VAT EACH
In keeping with our policy of supplying the highest technology goods at the best possible prices, we offer you the 2732
EPROM at an unbeatable price. These devices can be used in applications as diverse as programmed sequencers,
freauency synthesisers and, of course, computers. RErEW will be describing a 2732 EPROM programmer, and these
devices will also be used in the RErEW control computer.

 PRIME, UNUSED, FULL SPEC DEVICES
 FULL DATA SUPPLIED WITH EACH DEVICE

The 2732 is a 32,768 -bit ultraviolet erasable and electrically programmable read-only memory (EPROM). The 2732
operates from a single 5 -volt power supply, has a standby mode, and features an output enable control. The total
programming time for all bits is three and a half minutes. All these features make designing with the 2732 in
microcomputer systems faster, easier, and more economical.
An important 2732 feature is the separate output control, Output Enable (OE) from the Chip Enable control ICE). The OE
control eliminates bus contention in multiple bus microprocessor systems.
The 2732 has a standby mode which reduces the power dissipation without increasing access time. The maximum active
current is 150mA, while the maximum standby current is only 30mA, an 80% saving. The standby mode is achieved by
applying a TTL-high signal to the CE input.

PIN CONFIGURATION

A7  1 24  Vcc

A61 2 23  As
A...1 3 22

A. 4 21  All
A31 5 20 67

6 19  Alo
6,1 7 18 CE
Ao  8 17 07
Op 9 16  06
011 10 Is NOS

02 11 14  04
CND  17 13 07
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CELL MATRIX
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Please allow 21 days delivery

Fast Access Time:
- 450nS Max. 2732

Single + 5V + / -5% Power Supply.

Low Power Dissipation:
150mA Max. Active Current
30mA Max. Standby Current

Simple Programming Requirements
- Single Location Programming
- Programs with One 50mS Pulse.

 Three -State Output for Direct Bus
Interface.

Pin Compatible 2716 EPROM

Completely Stat c

(1ALL ORDERS MUST BE ACCOMPANIED BY THE TEAR -OFF COUPON AND BE PRE -PAID.
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NEWS BACKGROUND

UOSAT FLIES!

At 1.27pm (BST) NASA fulfilled their
launch promise and placed the 70kg
836mm long educational spacecraft within
1Km of the predicted 560Km altitude
polar orbit, and within 1.5secs of the
orbital timetable. The 2 metre
(145.825MHz) downlink can be received
using only a simple co -linear aeri

The narrow band FM (NBFM i

are circularly polarised to overco a

alignment problems which coul
with varying spacecraft attitud
with the simple fixed receiving
which many people will be usin
both horizontal and vertical r

aerials will be satisfactory. I

although the UOSAT team use a co
controlled ten element scannin
which is giving S9 signals,
recommend that the receiving s

need use nothing more complicate
for example, two crossed dipoles t
giving a wide -beam aerial res
Ground Station operators at Univer9lt
Surrey will be pleased to receive signal
reports, but don't forget to allow fer the
+ /-3kHz Doppler shift on 2m and
11 kHz shift on 70cm.

Test Procedure
At the moment, only telemetry signals

are being transmitted as part of the
satellite check-out procedure and, apart
from a low temperature problem which
should correct itself when the satellite is
stabilized, all appears satisfactory.
Stabilization of the spacecraft is by
'gravity gradient' utilizing a long boom,
but the extension of this boom must await
the proving of the command and tele-
metry links. When all checks are
completed to the ground station's
satisfaction the 70cm, HF and SHF phase -
synchronised downlinks will also be
brought into service, wit! the HF
antennas being deploy i. If: one-shot
explosive bolt. The po t for the
satellite, including the on . mputer,
is 11.5W. This is met b olar cell
output with battery backu r dark -side
operation.

At the time of writing, the satellite
has been aloft for less than 24 hours, and
preliminary checks on the sun -synchronous
orbit confirm a period of approximately
95.2 minutes with about 6 passes over the
UK per day including 4.00a.m. and
4.00p.m. (BST.) The satellite will be
above the horizon for up to ten minutes in
each pass, during which time it will
transmit a single Slow Scan TV frame of
256 x 256 pixells over a period of about

3.5 minutes. The image from the earth
pointing camera can be recorded at any
pre -determined time during the orbit
according to the computer instructions
sent from the Surrey Ground Station.

When the satellite is declared fully
operational in late October/early
November, it will be possible for the
Ground Station staff to respond to

la 4.1actage to be recorded and
ous orbital points to

nterests. Details of the
be released when the

ecks are complete.
om the Western test

, California as a low -
k' ttli3aoad on a Delta

pected to have
of *least two years,
f ars.

indivi-
nge of

ous radio
its ender

e Radio
ratictri he

OS USSR (RS l And
2) h primarily intended for
relaying Milo signaks; thus increasing the
VHF and U e of transmissions y
radio amat SAT has a differ t
function: it se is to stimulate a
greater practic nterest in space scien e
amongst schools, colleges: gind univ
shiest, to .provide radio rhAteurs with a
tool or s e ionosphere through
which their transmissions travel, and to
establish an active body in the UK with
the resources to contribute further to die
amateur satellite programme.

In addition, the spacecraft carries
number of experiments intended f
scientific research. These include a seri
of beacons transmitting at differe
frequencies, two particle counters t

provide information on solar activity and
auroral events, d a magnetometer
-identical to those us oo the VOYAGER
missions to Jupiter d Safari - for
measuring the earth's agnetic field.
These experiments will nitake possible a
detailed study of how phenomena such as
solar activity affect the ttansmision of
radio signals through the ionosphere.

The spacecraft is controlled by a
powerful on -board computer based
around an RCA 1802 MPU. The
computer's instructions will be 'loaded'
from the Surrey University Command
Station, and can be changed during flight
as desired.

One experiment of special interest to
school and college science groups in the
earth -pointing camera, covering a

500 x 500km (300 miles square) area of
the earth's surface; this is equivalent to
most of England south of Newcastle, or
the whole of Scotland. The image will be
formed on a solid-state charge -coupled
device (CCD) and stored in the spacecraft
computer until transmission to ground.
Unlike images from conventional weather
satellites, the picture will be transmitted in
such a way that it may be readily received
and stored by a simple receiver and can be
displayed on any domestic TV set. The
pictures will have a resolution of about
2km and will show 16 grey levels, with
land features and land/sea boundaried
being enhanced. Experimental data in
graphical form will also be available by
the same link. Among the special features
in its communications systems is a voice
synthesiser which will 'speak'
information, in English, using a

vocabulary of about 150 words.

Assembly

UOSAT is being built at the
Department of Electronic and Electrical
Engineering of the University of Surrey,
at Guildford. The project Manager is Dr
Martin Sweeting, a graduate of the
Department. The primary sponsors of the
project are the UK, USA and West
German sections of AMSAT (Amateur
Satellite Corporation); British Aerospace;
British Telecom; Ferranti Ltd; MEL Ltd;
Racal Ltd; and the Radio Society of Great
Britian. Over twenty other companies
have provided components, effort, test
facilities and other support.

Project funds amount to about
£801000 - but the true cost is likely to be

and £250,000 because of the many
is in kind and the loan of valuable

cilities. In addition many staff and
students give assistance in their spare time
which is, of course, not costed. As usual,\ inflation' las had a serious effect and it is
now likely that the costs are likely to
exceed the sums available by some
f10-15,000. Means of raising the balance
are now being sought.

Progress reports in the form of daily
bulletins are available on Guildford (0483)
61202 and on CEEFAX (page 258: BBC2)
and ORACLE.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
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Every now and again Lady Luck smiled
on Dick and his endeavours. And on this
late Autumn morning Dick's luck had
been phenomenal. He had successfully
found the snags in no fewer than two
colour televisions. one monochrome
portable television, one music centre,
one record player and an AM/FM clock -
radio with digital readout.

This last item had had him worried
though. Its label said only 'Dead', with
no clue as to the nature of the fault or
faults and no indication as to the
manner of its demise. Had it been
hurled across a bedroom by a sleeper
disturbed by the gentle but sudden and
unwelcome tones of Terry Wogan? Or
had it been accidentally wet -soak tested
by a housewife distracted from the
dishes by 'Diddy' David Hamilton's
doings?

Revelation came as soon as Dick
had removed the back. Over
enthusiastic use of the earphone jack
had loosened it in its single -hole fixing
in the plastic case. It had then been
rotated once or twice, no doubt by the
tangled earphone cord and had broken
one of the three multistrand wires
soldered to its tags.

A minute later and the set was
functional again, thanks to Dick's deft
toil& with the iron.

Dick smiled to
himself as he adjusted the set's clock to
read what he thought was the correct
time. His first sight inside the set had
taken his breath away when he saw a
huge 40 -legged IC with all the logic and
other clever stuff hidden in it's fat black
body. It was probably riddled with
goodness -knows -what problems. So we
can understand his relief on finding
that it was only a simple 'wire off' job,
which he had easily cleared. And as
Dick himself would have admitted, he
might not be too hot technically but he
could sure solder good.

Still, the easiness of the cure left
him with a little nagging doubt, so he
placed the set up on the shelf over his
bench. tuned it in to Radio 1 and left it
to run for a few hours electrical soak
test.

Dick then resumed his headlong
rout of electrical faults. The next
challenger of his technical acumen was
an AM radio housed by some
imaginative Far Eastern entrepreneur
inside a model of 1912 Simplex vintage
four seater car. Never let it be said that
the life of a service engineer lacks
variety.

'Deaf' said the label.

Titre
for a LOGICAL

Conclusio

2

"Simple" said
Dick to himself as he undid the single
self -tapping screw which allowed the
whole model to fall apart, revealing a
few transistors, coils and other
components, all very badly assembled
onto the PCB.

With the aerial rod, PP3 battery
and tiny loudspeaker all dangling on
thin wires, and with the tinny sound of
Radio 2 competing with Radio 1 from
the clock -radio on the shelf, Dick peered
closely at the board looking for clues.

"There." Dick muttered to himself.
"Someone's been having a 'go' at this."
Engrossed, Dick picked at the fresh
solder joint under one of the transistors.
He turned up the volume, waved the
aerial rod around and dabbed a finger
randomly among the soldered joints.
The miniature loudspeaker squawked
tinnily and as he dabbed and poked, it
screeched and buzzed with surprising
ferocity.

Amid the bedlam of Radios 1 and 2
combined. Dick was lost in his own
thoughts about soldering practices and
customers who tinkered with sets
before sending them in and the people
who buy radios in model cars and the
fragility of wires, especially wires
supporting heavy aerial rods and PP3
batteries and the clever Far Eastern
gentlemen who made these things and
the awful standard of workmanship,
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mind you it worked OK and they sold all
they made which only goes to show, and
after all, they probably also made that
40 -legged IC so however you look at it...

"Turn it off!" yelled an irate
Smithy. "For heavens sake how long
are you going to stand there with your
mind 'in neutral' - are you life testing
the battery - or my nerves?"

Dick jumped visibly and dropped
the works of the little radio. There was
a sudden silence.

"I'm sorry..." he started.
"OK, OK" snapped Smithy. Then

he added, "I didn't mean to shout but
honestly do you have to make so much
noise? You've got one radio on, must
you test another one at full volume?"

Dick looked crestfallen. He'd had a
very successful day so far, and there
was no need for Smithy to...

Smithy interrupted his thoughts.
"Look," he said, "I'm not getting
anywhere either. So lets break off for
lunch now."

But this was adding insult to injury.
Dick had had a very successful morning
and now he felt slighted.

"Rubbish," he said, and added
pointedly, "I've had a good day so far."

"Fine," replied Smithy wearily.
"But why all the noise?" Dick looked at
the silent 'heap of works' on his bench.

"It's supposed to be deaf," he said.
"Ah look," he pointed to one loose wire
which had detached itself from the
speaker when he had dropped it.
Quickly he unclipped the battery.
performed another swift exhibition of
soldering dexterity and reconnected the
battery.

Once more Radio 2 joined the
incessant hammer of Radio 1.

"It doesn't sound deaf to me!"
shouted Smithy with unnecessary force.

Dick found the little volume control
and turned down Radio 2. "Oops
sorry," he muttered, and reaching up
he also reduced to a whisper the volume
of Radio 1 on the digital set.

"Try Radio 1 on that one," said
Smithy pointing to the heap on Dick's
bench.

Dick tried retuning, but to no avail.
All was silent. "Well I'm blowed." he
said. "It gets Radio 2 and nothing else!"

"Interesting," agreed Smithy as he
went over to Dick's bench for a closer
look.

"Awful soldering," said Dick
trying to be helpful. "Looks like they've
tried to tidy it up," he added.

"Have they indeed." said Smithy.
Both servicemen knew who 'they' were.
'They' were the customers who
'bodged' things. "Ye -es, so I see," he
said looking closely at the aerial rod.
"Look at that."

Dick peered at the coil on the

ferrite rod. "What's wrong?" he asked.
"They've glued it that's what,"

said Smithy. "And they've used UHU, or
some such, instead of beeswax."

"Does that matter?" asked Dick.
"Very much so," answered Smithy.

"Clean off all that stuff and check the
tracking. But fix the coil with wax when
you've finished."

Smithy continued making the
lunch-time tea while Dick made good
the ravages of 'them -the -badgers'.

Soon the little set was squawking
again, but now it squawked happily on
stations all over the Medium Wave.

"You see only Radio 2 was strong
enough to overcome the RF losses
caused by that glue." explained Smithy.

"And the aerial tuning was a fair
way off," added Dick.

Two minutes later, fitted with a
new PP3 the rebuilt model car -radio
was sitting on the 'Repaired' rack.

Smithy placed a steaming mug of
tea on Dick's clear bench.

"It's been a good morning," said
Dick with contrived nonchalance.

"Yes," agreed Smithy. "You've
done well. I was watching you tear into
some of those faults. But what was the
problem with that one?" he asked
nodding towards the digital clock radio
on Dick's shelf.

"Oh, just a wire off." replied Dick
dismissively. "No problem at all."

"I was a little worried when I saw
you pick it up." remarked Smithy.

"No need - no need." expostulated
Dick.

"Did you know it was CMOS?"
asked Smithy.

"See what?" replied Dick.
"CMOS." repeated Smithy. "The

main IC in that set is a MSM5524. It
gives the digital readout of the tuned
frequency and its a clock as well."

"Blimey," muttered Dick. "How
much logic is there inside it?"

"I really haven't a clue," smiled
Smithy. "If you count individual gates
and things there must be hundreds
perhaps thousands. But the main thing
is that when you deal with this CMOS
technology, you must avoid the
possibility of accidentally damaging it
with high voltages from static charges."

"Do you mean static electricity?"
queried Dick.

"Exactly," explained Smithy. "You
see these CMOS devices can have
extremely high input impedances, so
any static charge you build up won't be
safely leaked away by the device. It will
appear as the full voltage."

"But wait a minute." protested
Dick. "Who says I've got high static
charges ?"

"We all have sometimes,"
explained Smithy. "Just by walking

across a man-made carpet you can
build up a charge of hundreds of..."

"Carpet!" cried Dick. "What
carpet? We've only just got lino!"

"Vinyl floor covering actually."
corrected Smithy with a smile. "But for
all I know it could have the same effect.
And with the electric heating we have
now, instead of the old paraffin heater
-well the humidity is much lower."

"You mean its drier," commented
Dick who, having drained his mug was
now refilling to the brim.

"Yes and it all adds up to the
probability of static charges building
up. You see they can't leak away
through the floor or the atmosphere as
they used to."

"Well I'm blowed," remarked
Dick. "So I'm standing here all highly
charged. I wondered where my energy
was coming from this morning. I'd
better sit down."

"Sitting down isn't the answer,"
chuckled Smithy. "You can get charged
up by wriggling around on a stool,
especially if you're wearing things
made with man-made fibres."

Dick looked down at his jeans.
"That's why our white dustcoats

are cotton and not nylon." explained
Smithy. "The nylon coats were cheaper
but they would be too likely to cause
problems. Natural fibres are better
conductors and are less likely to allow
charges to build up."

"My mum says she thinks you
should have bought nylon 'cos it washes
easier." added Dick suddenly.

"It certainly does." agreed Smithy.
"And it doesn't get dirty so quickly, but
we must remember the static!"

"So what do you do with this-er-see
stuff?" asked Dick.

"CMOS," repeated Smithy
carefully. "Well first make sure that
your soldering iron is earthed," started
Smithy.

"Right," said Dick. "But what
about our static?"

"Well earth yourself before
touching any CMOS circuitry."

"Oh come off it!" exclaimed Dick.
"You always told me when working on
EHT never to touch the chassis with my
other hand. You even said to keep it in
my pocket - not that you ever do!"

Smithy grimmaced. "OK so its a
matter of judgement. In the case of EHT
I'm the one who's likely to be damaged
so I avoid being a 'bridge' as best I can.
I even put my watch with it's metal
strap into my jacket pocket. But when
dealing with CMOS we have to be
careful not to put these high voltages
onto the chip leads. Although they're
usually fairly safe when they're
soldered into a circuit."

"So what should we do?" asked Dick.
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ground, or chassis, with your finger
before touching the IC and if you
remove the IC from the board, keep it in
a piece of that conductive black plastic
foam or wrap it in a piece of aluminium
kitchen foil."

"How about that polystyrene stuff
instead," suggested Dick.
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"Definitely not." replied Smithy
quickly. "You see polystyrene is an
extremely good insulator, so in a dry
atmosphere it will hold a high charge on
its surface even if it is only brushed
once by a piece of material. Even
separating it from another piece of
polystyrene can charge it up."

"But you sometimes use a sheet of
the stuff over your bench." objected
Dick.

"That's because the benches were
always slightly damp and sometimes
injected mains hum into working PCBs
which were laid straight down on them.
So I used to use a sheet of expanded
polystyrene to lift the board clear of the
bench. But it isn't necessary now since
we did up the Workshop. There's the
new 'dry' electric heating and I've
earthed the bench tops."

Dick snorted. "But they're wood -or
chipboard or whatever - how can you
earth them?"

"I stapled three bare copper wires
about 9 inches apart underneath each
bench top and connected them all to
earth." explained Smithy.

Dick peered under his bench.
"Strewth!" he cried. "So you have
-we're wired for earth!"

"It's all useful, to cut down hum
and static build-up. Mind you, these
MOS devices are much more robust
these days because they usually have
protection diodes included in their
fabrication."

Dick looked thoroughly crestfallen.
"You know Smithy," he said resignedly.
"I'll never understand all this."

You'll manage," said Smithy. "The
thing is to learn the basics and then
keep up with current techniques and
technology."

"But you said these MOS devices
have protection diodes - what on earth
are they?"

"Look here," said Smithy,
sketching on his pad. "Here's an input
to a MOS device."

"Funny looking symbol," remarked
Dick.

"That's an FET." explained
Smithy. "It has an insulated 'gate'
instead of the usual transistor 'base'
which means that among other things it
has a very high input impedance. In fact
its like an open circuit for all practical
purposes. But it can only withstand a
few volts."

"So if you stick your finger on it. it
could get blown." finished Dick.

"Crudely put. but direct and to the
point." agreed Smithy. "But this
protection diode acts as a zener. If the
input volts go too positive or too
negative, then it conducts and helps to
limit the voltage to safe levels. Normally
it isn't conducting at all so it has little
effect on the performance of the IC."

"Stands back in amazement,"
intoned Dick, taking one dramatic step
back.

Smithy smiled. There was silence
for a few moments while the two
companions were lost in their own
thoughts.

Dick replenished their mugs
again.

"Could we have a session
on FETs sometime," he asked.

"Well we didn't finish
the logic," replied Smithy.
glancing at the clock
radio over Dick's bench.
"Shall we cover a
bit more of that
before we start
the afternoon
stint," he
suggested.

"OK,"
agreed
Dick affably.
"I understood
all that stuff
about relay contacts and
diodes, and thinking back to their
session on the AND and OR gates he
added, but tell me again why we have it
- I mean what use is it ??"

"It's digital," explained Smithy.
"That's one short answer. For example
take that colour set over there on my
bench. Now, is the convergence correct
or not? You can't say exactly because
the end result, the picture purity, is a

'variable' so you adjust it to be as
accurate as you can get it. Analogue
signals are like that. They are never
exactly right - only as near to correct as
we can afford to make them."

Smithy paused as Dick thought
about the words 'analogue' and
variable.

"But now look at the problem you
had with the loudspeaker wires this
morning," he continued. "Were they
connected or not? You can give an
absolute answer. Either they are, and
the set works - or they're not and it
doesn't. Digital signals are like that.
Either they are 'high' because the
voltage is above say 3 volts, or they are
'low' because the voltage is below say 2
volts.

"What about in between?"
demanded Dick.

"Between 1 volt and 4 volts we
ignore the signal and assume that it is
still where it was before," replied
Smithy.

Smithy sketched two signals to
illustrate his point.

"You see if the analogue signal is
distorted when it's transmitted through
a system, or over a communications
link, the receiver can't tell. But the
digital signal can be very badly

distorted and yet the original
information can be correctly extracted
because whenever it goes above the
upper threshold its a 'one' and
whenever it goes below its a 'nought'
-and it doesn't matter how high or how
low it goes or what it does in between."

Dick looked at Smithy's sketch.
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"What good is a signal that only goes up
or down?" he asked flatly.

Smithy was stumped for a moment.
"Well we can send binary numbers
with it," he suggested.

"Then what?" persisted Dick.
"Well then we need to handle

them," Smithy added. "With analogue
signals we filter them and amplify them
and process them in analogue circuits.
And it's the same with digital signals,
except that then we use digital circuits
like counters, registers and logic gates."

Dick digested this information in
silence.

Suddenly Smithy said, "Look I can
show you both types of signal side by
side. In fact they're on the same
communication channel." And he
pointed to the top of the picture on his
Grundig repair job.

Dick peered closely at the picture
and after a few moments observed,
"OK, so the convergence isn't right. So
what?"

"Look more closely," persisted
Smithy. "Get right up to the screen."

"The 'height' isn't adjusted,
right?" queried Dick.

"Yes, yes, but that's not what I'm
talking about," said Smithy. "Look at
the top few lines of the raster. just
above the proper picture area."

Dick leant forward until his nose
nearly touched the screen. "Well I'm
jiggered," he said in amazement.
'They're all wriggly and dotty. What's
making the lines go like that?"

"That's the digital information for
Teletext" said Smithy. Then he glanced
at the channel selector and added. "In
this case it's the BBC's Ceefax service.
All those 'wriggly dots' as you call them
are a stream of digital information
which is being broadcast
simultaneously with the normal
programmes. You see they transmit the
digital Viewdata signals using the spare

lines in the raster. When the height
control is correctly adjusted you can't
usually see them."

Dick was transfixed, fascinated by
the flickering and mysterious signals
along the top edge of the screen. "I
wonder what it's saying."

"It's building up individual pages
of text." explained Smithy. "You see.
being a digital signal it's easy to store it
and read it out again whenever you
want to." Smithy chuckled at Dick's
fascination with the strange flickerings
and suggested. "perhaps we should
have a session on Teletext sometime.
But meanwhile I pointed this out to
show you one difference between
analogue and digital signals. There you
have digital signals and on the same
screen there are analogue signals
giving us..." Smithy paused while he
studied the programme, "the BBC2 test
programme." he finished.

"How do you store it and read it
out again." asked Dick suddenly, still
staring at the moving dots. "With lots 'n
lots of AND and OR gates?" he added.

"Yes and NAND and NOR gates,"
enthused Smithy. "Like this look..." And
he sketched a couple of simple
transistor circuits.

"If you remember those circuits I
drew last time, they used only simple
diodes," he stated. "Like this AND gate.
But the trouble is that the voltage drop
of the input diodes means that the
output signal levels are always
different from the input levels and this
gets to be a problem when we use 'lots
'n lots' of them. So we use transistors
like this..." and he sketched two more
circuits.

"But we have to be careful of the
signal inversion that you get with the
transistors so they are called 'NOT
AND' or NAND - and 'NOT OR' or NOR
-gates. But you see they always give
known output voltage levels so we can
cascade them."

"Can what them?" demanded
Dick.

"Put lots of them into complex
circuits." explained Smithy. "They can
all be put on one integrated circuit to
make transistor -transistor logic. Thats
TTL. And they put hundreds or
thousands onto one chip and that's
called Large Scale Integration, or LSI
and you can make frequency counters
and clocks," and Smithy nodded
towards the clock -radio. "And you can
make voltmeters with digital readout
too - and if you add some memory
circuits you can make controllers
-that's how microprocessors started
and...

But Dick, who had had enough of 6
'logic' had let his attention wander from`
Smithy's unstoppable enthusiasm to
Tracker the cat who, having finished

111\
his lunch time nap, was sidling around
for his afternoon saucer of milk. "He's
early." remarked Dick grateful for the
diversion.

Smithy glanced at the clock -radio
over Dick's bench. "Nearly two o'clock.
It's only just the end of lunch break," he
agreed. Then suddenly he looked again
at the TV on his bench. It was now
showing the BBC2 clock. In disbelief he
went to his jacket and took his wrist-
watch from his pocket. "Yes," he cried.
"It's twenty to three!" And pointing to
the clock -radio he demanded
indignantly. "who set that clock
wrong?"

Dick stared unwaveringly at the
TV screen. "Wrong?" he said with
exaggerated innocence. "But surely it's
the BBC1 clock which is analogue. I
read that this BBC2 clock is generated
digitally so it can't be wrong. Surely
that is the log'cal conclusion!"

idwyo\a.",ti
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TEST INSTRUMENTS
SABTRONIC KITS -

DIGITAL MULTIMETER:-
2015A £82.00

Mains Adaptors £4.95
P&P £1.00

HANDHELD MULTIMETERS:-
2035A £64.00 2037A £82.00
FREQUENCY METERS (600MHz):-
8610A 8 DIGIT £82.00
8610B 9 DIGIT £89.00

111. V

THANDAR-
HANDHELD DMMs:-
TM 352 £49.45 TM 354 £39.95
PORTABLE BENCH DMMs:-
TM 351 £99.00 TM 353 £75.00
FUNCTION GENERATOR: -
TG 100 £79.00
PULSE GENERATOR: -
TG 105 £85.00

FREQUENCY METER: -
(Handheld) PFM 200 £49.00

OSCILLOSCOPE:- FREQUENCY METER: -
SC 110 £139.00 TF 200 £145.00

SAFGAN LOW COST DUAL TRACE SCOPES
DT 410 f169 DT 415 £175 DT 420 £188

Probes X1 -Ref -X10 £11.50 P & P £2.00

Many more instruments and accessories available

Send for FREE catalogue
Open: Mon -Fri 9.00 a.m. - 5.30 p.m.

Callers welcome

ADD 15% VAT ON ALL PRICES
All prices correct at 1-8-81 E&OE
Cash with order or Credit Card

DAROM SUPPLIES
4 Sandy Lane,
Stockton Heath,
Warrington,
Cheshire WA4 2AY
Tel: (0925164764

97 for further details

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. -

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
Credit terms available: Deposit 200/0, balance over 12 months (charges currently 26.9 APR)

Through a leading finance house. Written details on request.

The tins for Speakers
0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 lAS

Lightning service on telephoned credit card orders'
25 for further details [°"79111111IPF

R&EWPROJECTPACKS R&EWPROJECTPACKSR&EWPRO

MOSFET POWER AMP

LOGIC PROBE
Complete kit of parts for the very useful piece of test
equipment. Kit includes all components, fibre glass PCB

and case.

A generously rated 120W RN1S per channel, at -68dB distortion. Output
may be driven into 4 or 8 ohms, and speakers may even be connected in
parallel. Phono input screw terminal output with A/B speaker switching
using mains rated contacts from front panel. AC or DC input coupling. DC
offset protection and switch on pause via a relay. LED bargraph output
meter with Log x 1 and X 10 scale. Separate toroids and complete PSU per
channel. Complete kit of all parts.

DFCM500
WR&E Stock No: 40-10030
Price (ex VAT) £155.00 plus £5.00 carriage

RADIO
EALECTRONICS

WORLD

Please send all orders to:
117A Brentwood
High Street,
Brentwood,
Essex

WR&E Stock No: 40-01010
Price (ex VAT): £7.25

Complete kit of parts to build this superb wide range digital
frequency and capacitance meter. Frequency ranges:

0-1MHz, 1-50MHz and 80-500MHz.
Capacitance ranges: 1 pF to luF and luF to
1,000uF. Mains or Ni-Cad battery operation
with built in charger. Kits available for full
500MHz version or 50MHz version (omitting
VHF prescalers). Parts include all PCBs (fibre
glass), components thereon, LED display,
switches, plugs and sockets, and case with
punched and drilling front panel.

Kit: WR&E Stock Number
DFCM500 40-01500
DFCM50 40-01050

Price (ex VAI
£95.95
£79.95

ECTPACKSR&EWPROJECTPACKSR&EWPROJECTPACK
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SHORT WAVE
NEWS FOR DX
LISTENERS Frank A. Baldwin

All times in GMT, bold figures indicate the frequency in kHz.

By the time these lines appear in print, the
season for the reception of signals from
the Far East on the low frequency bands
will be in full swing. With some ability
and a little luck with the prevailing
conditions, the comparative newcomer to
the hobby of short wave listening may well
find his or her ears assailed by some of the
exotic music of Thailand or Indonesia or
even from the rarely reported Laos - but
more of the latter country next month.

For the period October to March,
most of the signal path from these areas to
the UK will be in darkness, the path being
the short route via Asia, USSR and
Northern Europe. It is during this time
that Dxers are provided with the best
chance of logging Bangkok, Jakarta or
even Luang Prabang.

The times to listen are, generally
speaking, from around 1430 through to
1630, by which latter time most of the
stations have closed down - 1600 being the
most common signing off time - and from
2200 to around 0100, the former time
being that most favoured for signing on.

The frequencies? Well, why not try
the following 60 metre band stations?
Rangoon on 4725 try around 1430 just
before it closes at 1445; Medan, Indonesia,
on 4764 it closes at 1700 but the frequency
can vary slightly; Jakarta on 4774 try at
1600; Bangkok on 4830 often received last
year and noted for the clanging of gongs
and the clashing of cymbals, it closes at
1630; Kuala Lumpur on 4845 features
programmes for the Indian section of the
population and could be mistaken for a
transmission from that country, it closes
at 1530 and opens at 2200; then there is
Surakarta on 4932; Hanoi on 4944;
Sarawak on 4950; Banda Aceh on 4954;
Penang on 4985; Rangoon on 5040; or
Yogyakarta on 5046.

Clandestine
Clandestine stations continue to

occupy the interest of many listeners,
indeed some even specialise in the
reception and recording of these trans-
mitters. Two such stations are brought to
the attention of readers this month.

"A Voz de Verdade" on 4950 at
2007, OM in Portuguese with a talk about
UNITA, this organization being
mentioned several times. A Voz de
Verdade is anti-Angolian government and
pro-UNITA and is thought to operate
from Namibia, although some contend it
is located in either Central or South

Africa - take your pick. The schedule is
from 1700 to 1800 in vernaculars and
English and from 1800 to 1850 and 2000
to 2050 in vernaculars and Portuguese to
Angola. During the 1700 to 1800 period it
operates as the "Voice of Namibia".

"La Voz de Cuba Independiente
Democratica" on 7355 at 0116, trumpet
fanfare, YL with station identification in
Spanish with further identification by OM
at 0119 and at 0124 each being after a
series of chimes. The subject of the
harangue was about the Cuban forces in
Angola. Sign -off was at 0138 after a
further identification, announcements
and an Anthem. Schedule unknown at the
time of writing.

Namibia
Windhoek on 3270 at 0203, under

some utility QRM (interference) the
programme material was, surprisingly
enough, jazz music Euro-style. This South
West African Broadcasting Corporation
transmitter operates in English, German,
Afrikaans and some vernaculars accord-
ing to the following schedule, 0400 to
0515, 1615 to 2200. An All Night Service
is in operation from 2200 to 0400, this all
being in parallel on 4965. The power is
100kW.

Tanzania
Dar-es-Salaam on 5050 at 1824, a

programme of local music in typical -style,
it is lilting, non-stop and full of sweet
sounding xylophones - that is if you can
get under the utility interference often on
this channel - try reception on either USB
or LSB. This is the Commercial Service in
Swahili which operates from 1300 to 2105.
The National Service is on the air from
0300 to 0700. The power is 10kW. Dar-es-
Salaam may also be logged on 4785 where
the National Service in Swahili is in
operation from 0300 to 0730 and from
1300 to 2105 except for an English 'slot'
from 1600 to 1845. The power is also
50kW.

Comoro State
Nearby the above - well nearly - are

the Comoro Islands, just to the north of
the Mozambique Channel. Under very
favourable conditions it is possible to log
Radio Comores, Moroni, on 3331 where it
operates with a power of 4kW from 0300 to
0430 and from 1400 to 1500 in Comorian;
1500 to 1600 in Arabic; 1600 to 1700 in
English; 1700 to 1900 in French and from

1900 to 2000 in Swahili. Any snags? Yes,
plenty. First the frequency can vary down
to 3328; secondly utility QRM abounds
and last but certainly not least, Radio
Rwanda, Kigali, listed on 3330 tends to
either swamp the Comores frequency or
even worse to occupy it! Have I logged it?
No, but others more fortunate than I have
done so this season, all I could hear was
Kigali on channel but I did enter Comores
into the log book some years ago.

Congo
Pointe Noire on a measured 4843.3 at

2000, OM and YL alternate with
announcements in French followed by the
National Anthem and off at 2003. This
one relays Brazzaville and also features
local programmes in the schedule 0445 to
0700, 1030 to 1330 and from 1445 to 2000.
The power is 4kW and it is listed on 4843
but wanders at times.

Uganda
Kampala on 4976 at 1955, pop oldies

1960 versions followed by OM with a
newscast at 2000 in vernacular. This is the
Red Network which operates from 0330 to
2100 in English, Swahili and vernaculars.
The power is 7.5kW but from my obser-
vations and that of others, this transmitter
would appear to be on the air irregularly,
disappearing from the channel for long
periods only to reappear from time to
time. If you really need to log Uganda
then a much better chance is provided by
tuning to the Soroti transmitter on 5027,
where the National Programme in
English, Swahili and French operates
from 1300 to 2100 on weekdays,
Saturdays and Sundays from 0300 to 0545
and from 1400 (Sunday from 1430) to
2100 with a power of 250kW. Reports to
Chief Broadcasting Engineer, Radio
Uganda, PO Box 2038, Kampala.

Mozambique
Radio Mozambique on 4865 at 1823,

OM with a talk in Portuguese which was
also logged in parallel on 3210. The
former channel is not listed and I needed
to confirm that it was indeed Mozambique.
I have also logged Mozambique on a
measured 4981.8, being entered into the
log at 1957, OM with announcements in
Portuguese prior to a programme of songs
in the same language. It is listed on 4987
with a power of 100kW.
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Cameroon
Radio Buea on 3970 at 2110, male

chorus with songs in vernacular, YL
announcer, orchestra with local music in
typical style. This is the Home Service
which is scheduled from 0430 to 0800
(Sundays until 0645) and from 1600 to
2200 in English French and vernaculars.
Local news in English during the evenings
is radiated at 1730 and 2030. The power is
8kW and the address is Radio Buea, PO
Box 86, Buea.

Radio Bertoua on 4750 at 1957, OM
songs in vernacular, African drums - the
drums being the station interval signal.
This is also the Home Service (languages
as above and the schedule is from 0430 to
0800 and from 1600 to 2208. The evening
English programmes are timed for 1800 to
1840. The power is 20kW and the address
is Radio Bertoua, PO Box 230, Bertoua,
Eastern Province.

Mali
Radio Mali, Bomako, on a measured

4838 at 2021, OM with a newscast in
French. The schedule of this one is from
0600 to 0800 and from 1800 to 2400, an
English programme is aired on Saturdays
from 1820 to 1900. The power is 18kW
and if you manage to log this station
through the QRNI, the address is Radio -
diffusion Nationale Mali, BP 171,
Bomako.

Equatorial Guinea
Malabo on 6250 at 2006, YL with

songs in Spanish complete with guitar
accompaniment - reminded me of blood
and sand and all that stuff! This is the
Home Service scheduled from 0500 to
2205 mostly in Spanish but with some
programmes in vernaculars. The power is
10kW and if you are interested in
obtaining a confirmation of reception you
should write to Radio Malabo, Apartado
195, Malabo, Isla Bioko.

Swaziland
TWR (Trans World Radio)

Mpangela on 3240 at 0322, OM in
vernacular - presumably a religious
programme. To hear this one you must be
a real night owl for the schedule is from
0300 to 0345 entirely in vernacular. The
power is 30kW.

Tune from the above frequency to
nearby 3365 and you will find TWR
Mpangela again, as we did one morning at
0327 when a slow sad song by some YL's
assailed our ears - there were two of us in
the shack at the time - the cat and I. Sooty
and me equals we, I do not use the royal
we in these articles! Inveterate insom-
niacs, we both spend many midnight and
early morning hours together whilst I go
Dxing and he stares utterly perplexed at
the strange behaviour of his favourite
human being. The 3365 channel is only
used however from May to October so
you will have to wait until next year for
the annual emergency of this one. The
schedule is from 0300 to 0330 and the
power is 25kW.

Gabon
La Voix de la Renovation, Libreville,

on a measured 4777 at 1958, OM with
announcements, station identification
followed by a newscast in French, all in
the National Network which is in French
and vernaculars. The schedule is from
0430 (Sundays from 0530) to 0630 and
from 1630 to 2400. The power is 100kW
and it is a fairly easy station to receive.
The address from reports is Radio -
diffusion Television Gabonaise, BP
10150, Libreville.

Venezuela
Radio Occidente, Tovar, on 3225 at

0155, Latin American music until OM
with station identification at 0200
followed by announcements and then
back into the music programme. With a
power of 1kW, Radio Occidente operates
from 1000 to 0400.

Radio Mudial, Bolivar on 4770 at
0211, OM with announcements in
Spanish, local pops on records. Radio
Mudial can be heard regularly and often,
it is one of the most 'reliable' Venezuelans
on the band. The schedule is from 1000 to
0400 and has a power of 1kW. Sometimes
operates around the clock and identifies
as "Mundia Bolivar".

An unusual Venezuelan is that some-
times heard station YVTO which is a time

signal transmitter located in Caracas.
Listen on 6100 where the second pips can
sometimes be logged. Heard here at 0537
under Cologne broadcasting in English to
North America, this D. Welle programme
being scheduled from 0530 to 0550, news
and commentary only.

Radio Valera, Valera, on 4840 at
0332, OM with a pop love song in
Spanish. This one identifies as "Su Nueva
Radio Valera" and operates from 1000 to
0400 with a power of 1kW.

Ecos del Torbes, San Cristobal, on
4980 at 0305, OM with local announce-
ments in Spanish, YL ballad. The
schedule is from 0900 to 0400 and the
power is 10kW. This is one of the easiest
Venezuelans to receive and if you are
interested in obtaining their QSL card, the
address is Apartado 152, San Cristobal,
Tachira.

Radio Sucre, Cumana, on 4960 at
0308, OM with folk songs in Spanish,
guitar music. The schedule is from 1000 to
0400 and the power is IkW. The address
being Apartado 26, Cumana, Sucre.

Chile
Radio Nacional de Chile, Santiago,

on 6150 at 0015, OM with a talk in
Spanish after identification. Scheduled
from 1000 to 1510 and from 1810 to 0350,
the power is 5kW.

umna IPET)1143?

Send cheque or official order for prompt
delivery. Telephone orders will be
despatched C.O.D. at no extra charge

>---

Model UV1S eprom eraser
is a development size unit
for the professional user:
It meets stringent safety
standards with regard to
stray U.V. and is therefore
ideal for use in schools and
other educational
establishments.

*HOLDS SIX EPROMS
*FAST ERASE TIME
*ATTRACTIVE
EPDXY COATED
STEEL CASE

PRICE £48.50

All prices are carriage paid and inclusive of VAT

Two special offers for the constructor
* Comprehensive kit of parts with detailed

assembly instructions. Includes fully
punched epoxy coated steel case. £38.50

* High power U.V. source as used in the above
units. 240V a.c. operation. £13.50

NORTHERN ELECTRONICS
51 Arundel Street, Mossley, Lancashire

Tel: Mossley (04575) 4119
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Colombia
Ecos del Atrato, Quibdo, on 5020 at

0311, OM with announcements in Spanish
during a programme of local pops, logged
on USB to avoid commercial interference.
This Colombian is scheduled from 1030
(variable opening time) to 0400 and the
power is 2kW.

La Voz del Cinaruco, Arauca, on
4865 at 0329, OM with announcements in
Spanish complete with echo -effect during
a programme of local pops. Station
identification at 0330. The schedule is
from 0900 to 0400 and the power is 1kW.
The address is Calle 19, No. 19-62,
Arauca.

Radio Super, Bogata, on 6065 at
0020, surprisingly enough, a programme
of both English and Spanish pops with the
usual announcements in Spanish. This
one operates around the clock and has a
power of 5kW.

Radio Super, Medellin, on 4875 at
0515, OM with station identification
during a selection of sambas etc. Radio
Super operates around the clock and has a
power of 2kW.

French Guyana
FR3 Cayenne on 6170 at 0005, when

radiating a programme of dance music
Euro-style, OM with announcements in
French.

Peru
Radio San Martin, Tarapota, on

4810 at 0404, OM with folk songs in

Spanish after station identification. The
schedule is from 0930 to 0605 and the
power is thought to be I kW.

Radio Andina, Huancayo, on 4996 at
0520, OM with station identification in
Spanish followed by a programme of
Andean music and folk songs in which the
theme is repeated constantly, accompanied
by pipe music typical of the area - once
heard never forgotten. This station is an
old friend of mine to which I have tuned
many times over the years. Strange to
relate, it apparently vanished from the
scene some two years ago and was not
reported in the short wave press until the
beginning of this summer. An old
colleague of mine, and a much respected
Dxer, Gordon Bennett of Stockport
telephoned news of its reappearance as
soon as he had identified the signal -

thanks again Gordon. Apart from the
frequency, which will identify Radio
Andina, listen for the hollow echo on the
announcements - I have long believed the
studio is in a bare brick -walled room!

Radio Libertad, Junin, on 5040 at
0452, YI with a song in Spanish then
Andean guitar and drum music - again
typical of the area. The schedule is from
1100 to 0800 and the power is IkW.

Radio Loreto, Iquitos, on a
measured 5049 at 0350, OM with station
identification, announcements in Spanish
then into a programme of local pops.
Radio Loreto operates irregularly but
when transmitting is scheduled from 1000
to 0700 with a power of 2kW.

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 two 4.5v
batteries or by a small 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.

=AIKUMEAW

P3 £18.55
with
Universal Chuck

PRECISION PETITE LTO

Costa Rica
Faro del Caribe, San Jose, on 5055 at

0420, OM with a talk in Spanish, OM with
station identification at 0423. Sign -off
with the National Anthem after a further
identification at 0426. The schedule is
from 1000 to 0400 but the closing time is
variable. A programme in English is
broadcast daily from 0300 to 0400 and the
power is 5kW.

Australia
VLR6 Lyndhurst on 6150 at 2054,

OM and YL in English with a news review
followed by a weather forecast for
Australian regions, 6 pips time -check at
2100 with station identification.

Tibet
Xizang (Lhasa) on 4750 at 2305, OM

and YL alternate in Chinese, presumably
with a newscast. The schedule is from
2300 to 0130 (Saturdays until 0645), from
0330 to 0645 (not Sundays) and from 1000
to 1545.

Malaysia
Kuala Lumpur on 4845 at 2317, when

radiating a programme of Indian type
music in the Tamil programme.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
250
251

252
253

WILMSLOW
AU 0 I CI
The firm for Speakers

Just 50 P) 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 *

Ail di i]
The fins for Speakers 0625 529599

35/39 Church Street, Wilmlsow, Cheshire SK9 lAS

Lightning service on telephoned credit card orders'
4

119a HIGH STREET TEDDINGTON MIDDLESEX TW11 8HG TEL 01 977 0878
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Amateur Radio Part I
What it's all about!
- by Tony Bailey G3WPO

This is the start of a series of articles
about the many facets of Amateur Radio.
We will introduce those of you not
already aquainted with "the persuasion"
to an exciting hobby - which will probably
last for the rest of your life. We will start
with a general introduction, leading to
more specific aspects, (including
constructional projects), which WR&E
will be supporting with all the necessary
(and sometime 'hard to get') parts, to help
you on your way.

Above all, we will be trying to re-
discover the art of DIY Wireless along the
route, as it seems to have got lost in recent
years with the machinations of the Orient
appearing everywhere. Hopefully, we will
be persuading everyone to dust off their
soldering irons, and rediscover which end
gets hot.

What is a Radio Amateur?
In many peoples' minds, the Radio

Amateur is the 'Ham' with the Hancock
image - bumbling around with a lot of
ramshackle equipment, and conveying the
state of the weather to similar souls in
Tokyo or wherever. He doesn't really
know what he's doing and can't possibly
be of much use to the community.

The reality of the world of Amateur
Radio is rather different, and goes back to
the days of Marconi and his pioneering
experiments - experiments which still go
on today albeit in different fields. Do you
recall that the 'short waves' were once
regarded as unusable - 'so let the amateurs
have them as they are no use to any one
else'. Consider where modern broad-
casting and communication would be
without them (better off some would
say!). You have the radio amateur to
thank for discovering that they weren't so
useless after all.

But isn't amateur radio like CB?
Definitely not - although CB can provide
a useful service if properly used, the
restrictions imposed in the licence
necessarily limit the communications
range and the modes used. With amateur
radio you can enjoy world-wide
communications (as you can with CB
when the rules concerning power get
'bent', but the overall scope is far more
limited) on the short wave bands, via
voice, morse code, teleprinter, computer,
satellite, television and a number of other
permitted modes.

You have the legal benefit of higher
power levels to transmit with (although
some amateurs delight in transmitting
with the lowest power possible) and can

AreRRY wo6474,
WERE,._

4

1,_ !
choose to buy your gear, or build the
whole lot yourself from the many pub-
lished designs, or your own if you have
the ability.

One of the unique aspects of
Amateur Radio, is that when you put out
a general call (a 'CQ') you don't generally
know who (or what) is going to reply. It
may be a 'local' down the road, or
someone in Italy - or the only occupant of
a remote Pacific Island. Friendships often
grow as a result of contacts, and these
may be continued for many years, some-
times resulting in visits to places you never
dreamed of.

Getting going
How do I start? Well, most amateurs

go through the initiation ceremony known
as Short Wave Listening (SWL'ing), when
they spend long hours just listening on the
various bands (HF, VHF, UHF & higher)
to amateur stations, and getting to know
the various procedures, the language (a
rather less jargon -bound form of CB
slang), and how to get the best out of their
equipment, which may be home built, or
bought on the commercial market.

Many' concentrate on DX'ing (long
distance communications) and try to get
confirmatory cards from stations they
have heard, called QSL cards. These are
usually used to adorn the wall, and can be
used to obtain awards of various sorts:
from hearing a 100 countries and up, to

the more frivolous variety, such as hearing
3 stations in the Old Kent Road!

During this period, most SWL's start
to get the urge to transmit and thereby
have the capability of replying to the
stations they hear. Others remain faithful
to listening only, and of course there are
those who find the hobby is not for them.
In order to obtain an amateur trans-
mitting licence (you don't need one to
listen though) from the Home Office, a
number of formalities have to be
completed, including examinations on
basic radio theory and practice. You have
to be at least 14 years old.

The amateur is going to be let loose
with some equipment which has the
capability, if improperly used, of creating
havoc with other radio services (such as
the police, broadcasting and Government
stations), so the Home Office wants to
make sure that you know how to use (at
least in theory) your equipment. You must
have a basic knowledge of radio
principles, and you must be aware of the
various conditions laid down in the
Amateur Service licence - notice it is
officially called a 'service', and not just a
hobby.

This can be equated with passing
your driving test - imagine the state of
modern traffic with no formal driving
test !

This examination is called the RAE
(Radio Amateurs Examination) and is
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held annually (bi-annually in some large
towns and cities) by the City and Guilds
Institute (subject No.55). A pass in this
entitles you to a Class B licence, which has
to be separately applied for, together with
the fee, and you (or more correctly, 'the
station' you operate) will be allocated a
callsign, currently in the G6XXX series.

All amateur stations have ca//signs,
the allocation of which is decided by an
international authority and these vary
from country to country making it
relatively easy to identify any one station
from the letters forming the prefix.

The Class B licence authorises you to
transmit in the various bands above
144 MHz by voice (phone) communication
only. Many amateurs are content to stay
with this licence as it offers many
opportunities in a region of the frequency
spectrum which still has a lot to offer in
the way of pioneering work.

The other form of amateur licence is
the Class A, and for this it is necessary to
learn and be examined on your pro-
ficiency with the Morse Code (often called
CW). Many people are able to do this with
no trouble, others take years and never
make it, although the speed requirements
are fairly relaxed (12 words per minute
transmission and reception). There are a
number of aids available to help, from
recorded tapes at various speeds, to
automatic learning aids based on
microprocessors which generate random
characters.

Even if you don't actually transmit
the code when you get your licence,
passing the morse code requirement opens
up another world as you can then use all
of the short wave bands ranging from 160
metres (1.8MHz) to 10 metres (28MHz).
There are currently 6 of these, but another
3 are being added as a result of the recent
World Administrative Radio Conference.

To give you an idea of what each
band 'does', and the uses it finds, from
HF to UHF, a short summary of each
band's characteristics follows:

FT -ONE The most sophisticated and expensive general coverage transceiver yet.

160 metres (1.8-2.0 MHz - known
as Top Band)

This is the lowest frequency band,
just above the high frequency end of the
medium wave broadcast band. Power
levels are restricted on this band to 10
watts input for a number of reasons,
including sharing with other maritime
communication services. It is very much a
nightime band for communications up to
any distance, and during the day is mainly
used for local 'natters'. Aerials tend to be
on the large side for good results, but a lot
of stations do very well with relatively
small aerials, if carefully designed.

`DX' contacts are a real possibility
despite the low power, and many. more
countries have become active over the past
year due to changed regulations. Most DX
contacts are via CW (Carrier Wave, using
morse code), and operating into Europe is

.. .... ..::.;i 

Figure I: Propagation using ionospheric reflections.

no real problem during the hours of
darkness. Early morning contacts with the
USA are prized, and the ultimate is with
Australia (prefix VK) during carefully
prearranged contacts at certain times of
the year - there may only be a few minutes
to do this in though!

Another of the low frequency bands,
and very popular as a 'natter' band
throughout the day. Many 'nets' of
stations have regular contacts here,
especially organisations, clubs and
societies such as the Royal Air Force
Amateur Radio Society. Daytime contacts
tend to be short range within the UK and
near Europe; but at night, much longer
distances can be covered and DX chasing
at the high frequency end of the band is a
popular pastime using phone (voice).

At this point, it is worth mentioning
that phone communication is almost
exclusively made using the SSB mode
(Single Side Band) on the short wave
bands, and has superseded AM
(amplitude modulation, as used by
broadcast stations on medium wave) due
to its far greater efficiency. If you have
ever listened on a broadcast receiver with
short wave bands, and heard a sound like
Donald Duck - then this is SSB - it needs a
correctly adapted communications
receiver to resolve it properly.

Static interference (lightening etc.) is
common on 80 and 160 metres during the
summer, and can interfere badly with
reception.

40 metres (7.0-7.1MHz)
Some amateurs love this band, others

hate it ! During the day it is mainly
occupied by stations chatting, nets etc.
and covers the UK and Western Europe.
At night though, things are rather
different, as although the band is
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supposedly exclusively amateur (i.e. no
other services are supposed to use it) many
illicit broadcast stations appear as
propagation improves, and these cause
considerable interference. These are
operating illegally and mainly come from
the Eastern Bloc. Needless to say, little
can be done to get rid of them. Your
ability to make QSO's (contacts) through
the rubbish depends on how good your
receiver is at coping with very strong
signals, and the antenna you use.

DX contacts are usual at night if you
can find a slot to work them in!

In common with the other 5 short
wave bands, the maximum power level is
150W DC input (or 400W peak output on
SSB) and as the frequencies get higher, the
aerials become more managable in size.

From this frequency upwards,
directional beam antennas are a
possibility, although you will need a
rather large garden for this band. Good
contacts are common with simple end -fed
or dipole aerials though - a beam is a
luxury rather than a necessity.

20 metres (14.0-14.35MHz)
This band is probably the most

commonly used for DX contacts
throughout the world. Like the other two
higher frequency bands (15 and 10m),
propagation is very dependent on the
current solar activity, due to its influence
on the ionosphere, which is responsible
for reflecting your signal round the world.

NOS

Figure 2: Radiation from transmitter T striking the ionized layers at A is of too sharp an
angle to be reflected. Signals entering the layers at B are refracted back to earth. The
minimum distance that refracted signals can be heard is termed the Skip Distance.

The season also has an effect. In the
summer, contacts during the day tend to
be with Europe, although you won't hear
many UK stations due to a phenomena
known as 'skip distance' (the minimum
distance on the earth's surface over which
the ionosphere will reflect a signal in one
hop). At night, contacts all over the world
are usual at various times, but the band
'closes' later in the night as the ionosphere
'evaporates'.

During the winter much better
conditions exist, and the band may be
open all night. Contacts with the Far East
and Australasia are possible during the
early morning and evening at all seasons.

In next months continuation, we will

have a look at the remainder of the
Amateur bands, including the higher end
of the spectrum. Also, some more detail
of the various facets of the hobby,
including satellites and the Amateur
Emergency organisation.

If you have any questions about the
hobby, write to me care of R&EW and I
will do my best to answer via this series.
CONTINUED NEXT MONTH...

Your Reactions

Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
265
266
267
268

BNOS is pleased to announce that we
will be supplying built versions of
the superb amateur radio
projects that appear
in R& EW.

(1)
R&EW
2m CONVERTER

Price: £22.95 (inc case)

mail order only, please:
Greenarbour, Duton Hill
Great Dunmow, Essex CM6 3PT

BNOS Specials

100W 2m Linear Amplifier. lOW input with
receiver preamp £105.00
13.8V/20A PSU - stabilised OA
13.8V/5A PSU - stabilised £ 20.00

(2) 70cm CONVERTER Price: £23.95

lectronics1-#
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Get your ears here
R&EW gets you on the air with these high

quality transceivers for 27MHz FM:

Amstrad have kindly allowed us to present our readers with
an opportunity to buy their CB900 and CB901 via R&EW's

reader's services department.
The prices, including mic., fitting kit etc. and VAT are:-

CB900 - £79.95 CB901 - £89.95
Universal antenna mount (mag/boot/gutter) with as much antenna as

you are legally entitled to use - £13.95
13.8v/5A mains power supply : it wasn't trivial trying to find one that

didn't go haywire in the presence of RF, so we recommend that you use
this generously rated unit with the CB900/CB901 in 'home base'

applications, £16.95 + £3.00 postage and packing.
 Don't forget, invest 60p in a copy of the new WR&E catalogue, and use the 3 x
discount vouchers for an instant 12.40 profit, since you can use all three if you buy either of
these rigs.

You can use the reader service card inside the front cover of this issue to send in your
order - or write sending cheque, POs, Access, Barclaycard - not forgetting the discount
vouchers !!
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R&EW looks at its first UK CB rig

Getting your ears on
There is a danger that the mere

mention of CB will cause countless toes to
curl and eyes to glaze over. After the
seemingly infinite build up, at last it's here
(or should be, since at the time of writing,
November 2nd has been rumoured from a
very reliable source), and like it or not,
electronics will never be quite the same
again in this country.

The AMSTRAD range
Despite several requests to other

manufacturers who have 'announced' CB
radio equipment, AMSTRAD were the
first firm to actually come up with
equipment that they were prepared to let
us delve into. Perhaps the fact that our lab
is better equipped than any of the other
importers made the others nervous of
what we might find out about the set.

A brief glance at the quality of the
finish of AMSTRAD's set was reassuring.
Being Japanese made, rather than
Taiwanese or Korean also boosted
confidence - there is little doubt that
Japanese attention to quality is just that
little bit more precise - but a look inside
confirmed that we were indeed looking at
the first truly custom designed set

specifically for the UK market. There
were no piggy back conversion boards in
evidence, and only one capacitor was
'hung' in mid air without a proper home
on the PCB. The one piece PCB was tidily
laid out, and some of the terminations are
even wire wrapped!

The range comprises two sets, the
CB900 - a basic 40 channel 4W RF model
with RF gain, tone, squelch and volume
controls - and the 901, with a Roger bleep

The first FM CB transceiver that actually looks
as if it has been purpose designed, and not merely
adapted from AM. A serious contender for the
low budget PMR (Private Mobile Radio) user?

(ugh), and a PA switch to enable the unit
to be used as ill-mannered loud hailers.
The basic transceiver works are identical
for both sets - the extra features are a
matter of taste, although the channel 9
priority feature on the 901 is undeniably
useful. There is provision in the circuit for
a channel 19 priority switch as well,
although this feature is presently unused.

Inside the set
The complete circuit of the classier

CB901 (Figure I) is reproduced with the
kind permission of AMSTRAD. You will
see that it is neat, tidy and concise. The
main features are indicated thereon, but it
will also assist the interested readers if we
take a guided tour around the circuit...

The Receiver:
The antenna reaches the RF stage

(Q9) via the low pass filter that is provided
to keep the harmonics well away from
those nervous users (particularly
aeronautical) who fear an incursion into
their hallowed MHz. As is common in
lower powered transceivers, there is no
official antenna switching process, and
death and destruction of the receiver input
is provided by clamp diodes D10 and DII.
RF gain is brought about by winding
resistance in and out of the source of the
RF JFET - this is probably a useful
feature in view of the fact that users
frequently find themselves within hailing
distance anyway...

D12 biases the FET off during
transmit. Selectivity is courtesy of the
T6/T7 bandpass pair, feeding the gate of
a dual gate MOSFET mixer. All good
stuff from the point of view of overload
and intermodulation, and many sets we
have seen betray their AM around these
stages, in the shape of bipolar transistors
and AGC on the RF and mixer stages.

Another bandpass pair into the IF
filter, CFI, which is a low cost ceramic
filter for 'roofing' purposes. The
adventurous may like to dive in with a 2
pole crystal filter (or even more) at this
point, but the standard filter seemed quite
adequate for the purpose. Q11 takes it
down from the first IF of 10.695MHz to
455kHz, and Q12 provides a little pregain
at 455kHz, after the CFW455 series 6kHz
bandwidth filter, and before the LA1230
-which is Sanyo's version of the famous
CA3089E series.

Gain, limiting, detection, metering
and squelch functions are performed by
the IC, with squelch being carrier derived
rather than noise derived. This may seem
a slightly compromised way of achieving
FM muting, but in practice, it worked out
well enough. In fact, with the tendency of
some FM muting systems to open with
low level signals even with 'tight squelch'
(i.e. the mute sensitivity wound right
back), it could be that this approach will
be better able to cope with the nature of
27MHz CB, where there is always likely to
be enough of a signal about to cause a
noise squelch to open up. Existing
multimode CB sets with FM have tended
to use signal level derived squelch as part
of the AM heritage.
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The metering is provided by a row of
LEDs. Any form of metering in equipment
like this is a compromise, but the LED
system is a good deal more visible than a
small meter, and is thus quite a useful
feature. It is also surprisingly accurately
logarithmic in terms of input level, since
the LA1230 meter output is nearly loga-
rithmic across 70dB input range.

Despite the inability of the original
CA3089E to provide the meter function
output with input frequencies as low as
455kHz (due to the relatively reduced
coupling of the 'on -chip' integrated
capacitors), the Sanyo device appears to
have overcome this problem.

The audio output is correctly de-
emphasised, and fed to the audio IC,
which includes a mute control input (pin
5). The supply to the set is decoupled
reasonably well - most interference
experienced in a vehicle installation is only
really curable at source anyway.

The receiver sensitivity was better
than 0.3uV for 12dB SINAD, leaving little
scope for improvement.

The transmitter
The first aspect to consider is the

synthesiser device. According to the
Japanese, fabrication of this part caused
them many problems - and it's the only
`custom' aspect of the entire specification.
The LC7137 is derived directly from the
LC7135 family -and appears to drop into
exactly the same PC foil layout. Even the
channel number program codes are
identical (albeit the LC7135 is an FCC
standard device).

So, if you have a naughty CB set,
then this looks like a potentially instant
method to get the frequencies onto the
UK channels, provided the import duty,
VAT and licence fee are paid, and the set
is checked to conform with the UK
specification with regard to mode and
power. It seems likely that it will be
cheaper to buy a new set. The synthesiser
works well, and once the right numbers
have been loaded, the VCO produced an
output on half the desired transmitting
frequency - due to the reduced speed of
the CMOS divider. On receive, this
frequency is fundamentally correct
(excuse me) for a 10.695MHz offset, but
on transmit, it must first be doubled in
Q5, and carefully filtered in T2 and T3.

The remains of the transmitter
requires only 3 transistors to provide the
legal 4W, with the 10dB attenuator
provided by switching in R48/R49 to drop
the supply to the first of the RF drive
stages.

The output is quite immaculately
pure (as it needs to meet the
specification), we measured:
Fundamental 0db
2nd Harmonic -83
3rd -88
4th -84
5th -81
and no worse than -81dB to beyond
500MHz.

Note the uncluttered layout.
(front panel at bottom of picture).

The modulator
The UK spec lays down that although

the deviation is nominally 1.5kHz, 2.5kHz
peaks are permitted. However, with the
transmitter set up to produce 1.5kHz
deviation, the audio input must then be
driven up another 20dB without the
deviation exceeding the 2.5kHz limit. In
other words, some form of limiting is
essential.

The technique widely employed for
speech clipping in CB involves simply
ramming the output of an op -amp mic
preamp up and down against the supply
rails. This no doubt accounts for the sales
of 'power mics' which employ a little
more elegance in the shape of audio
derived gain control. Of course, limiting
(clipping) in this way would produce the
most amazing and unacceptable splatter
through generation of HF harmonics, so
the next stage in the set is the second half
of the 758 (LA6458D), which is con-
figured as a most elegant low pass filter
that results in really nice quality audio,
with just the right amount of pre -
emphasis, a feature that makes this set
stand out against many others. When all
manufacturers are constrained to very
largely the same set of rules, this is one
optional area where a little thought in
design can actually make quite a difference.

The set we examined was a shade over
enthusiastic on the deviation level, there is
a preset control on the board, and it only

required a minor tweak to throttle it back.
The adjacent channel power ( + /-10kHz)
was measured as -58.9dB (upper adjacent
channel), and -57.8dB (LAC) at 1.5kHz
deviation, the assymetry being due to the
assymetrical nature of the limiting at the
clipper's output. The maximum permitted
level is 10uW under the conditions of
normal 1.5kHz deviation + /-20dB audio
input, which is probably rather academic,
since any CB receiver close enough to be
bothered with a 10uW signal is almost
certainly going to be utterly flattened at RF
stage, mixer, IF etc.

No IF filter used in CB is likely to
possess the sort of shape factor demanded
in VHF private mobile radio (-90dB
adjacent channel on receive), so the Home
Office specification is perhaps a shade
unnecessary here. However, a tight rein
on adjacent channel power covers a
multitude of sins, from jittery synthesisers
to over deviation and bad frequency
response limiting, but it is extremely
complex to measure without the right (and
costly) equipment. We use an R&S
adjacent power meter which reads directly
in dB.

The modulator deviates the VCO via
D24 at half the output frequency, which
means that the deviation excursions seen
by the phase detector are relatively small,
and the synthesiser copes without
problems. DI is the main VCO control
varicap.
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The Roger Bleep on the CB901
If you must, there is a button to select

the Roger Bleep, which emits a bleep
when the PTT is released. It may be a
trifle gauche for some, but at least you
know when the transmission has been
handed over, which if you are not
acquainted with the vernacular, can be
very hard to detect...

The bleeper both provides a tone,
and holds the transmitter on for as long as
is necessary to get about 100mSec or so
over the airwaves. Pressing the PTT
instantly discharges the base circuit time
constant of Q2I, which duly turns on,
along with Q22 which operates the main
T/R receive at Q17/8/9.

Q20 - the phase shift oscillator - is
kept quiet by the fact that D21 effectively
grounds the base when the PTT is held on.
Let go of the PTT, and Q21 is held on for
the charging period of the time constant
on the base of Q21 (thus holding Q22 and
keeping the transmitter on), and Q20 is let
loose to do its worst, since D21 is now
reverse biased, leaving Q20 to oscillate.

Conclusions
So there you have it. We suspect this

is probably the first 'in-depth' review of a
viable UK CB rig, and we were impressed
with the value it represents. Quite apart
from the the CB aspects, there are many
amateurs who are doubtless keen to get
these boxes on the 10m band, and attach a
legal amount of boost to their outputs,
which will still work out a great deal
cheaper than an equivalent HF transceiver
of more conventional origin. It should be
possible to `transvert' the operating
frequency to all sorts of undreamed of
places.

On the air
G9BSK rode the airwaves around

Brentwood for a few days, managing to
attract the attentions of some sideband
CBers who were trying to tell us to clear
off out of the DX section of the band, but
also managing to achieve contacts of
between 5 and 10 miles with regularity. In
fact, the best DX was over 15 miles using a
CB900 and CB90I.

Using a 12 channel handheld (also
UK spec), a vehicular CB901 talked to a
rubber ducked 1.5W handheld at a
distance of over 5 miles - which frankly
surprised many of us.

There is no question that the limiting
factor (as long as it lasts) is the continental
`skip' interference on SSB. In a year or so,
this should be largely eliminated as the
MUF (Maximum Useable Frequency -
usually related to given transmission path,
though in HF terms it generally boils
down to the MUF for transatlantic
operation) has dived down to below
25MHz until the next sunspot cycle - by
which time, CB DXers may have decided
to become legal radio amateurs. (Beware
of flying pigs getting caught in the 27MHz
verticals.)

A direct comparison was made with
an FT290R, and whilst the CB rig didn't
bat an eyelid about receiving alongside the
FT29OR + R&EW booster amplifier, the
FT29OR gasped at the prospect of 4
meagre watts of 27MHz. No doubt good
proof of the fact that the LPF on the CB
rig output works both ways.

The range achieved with the CB was
undeniably less - although the flashing
under mobile conditions was arguably
slightly better when in range. The FT290R
with booster can manage 40 miles and
more base to mobile with relative ease in
favourable terrain, but car to car with 20
watts is not much better than 10-15 miles.
But then again, a 1.5W IC2E in Brent-
wood can access the GB3KN 2m repeater
in Maidstone, and this aspect tends to
underline the advantage of the uncluttered
nature of the VHF bands with regard to
general 'noises' and co - channel
interference.

These results tended to emphasise the
advantages of electrically ideal antenna
configurations, and it would be inter-
esting to try a 2m range test using reduced
antennas such as those available to CB.

Competition time (again)
A free CB900 to the reader that

manages to spot the two anomalies in the
circuit diagram published here (we found
two, anyway). They are fairly obvious if
you read and follow the abovc description.
If there is more than one winning entry,
precedence will be given to the reader who
supplies the best explanation of what he
wants to do with the rig.

Apart from those inevitable sugges-
tions from the anti CB lobby, we are
looking for suggestions of how it is
proposed to modify the equipment - either
to work more effectively within the
confines of the specification, or how it
can be adapted for some more enter-
prising applications.

Suggestions from amateur
taxidermists are not required, thankyou.

Your Reactions
Immediately Applicable
Useful & Informative
Not Applicable
Comments

Circle No.
270
271
272
273

A tidy package - easily 'got at' and soundly constructed.
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BOOK REVIEWS
Review on

"Getting acquainted with your
ZX81"
by Tim Hartnell

Having recently acquired an
unexpanded ZX81, and wondering what
to do with it, I purchased a copy of Tim
Hartnell's Getting acquainted with your
ZX81, second edition. After reading
several good reports about his previous
book Making the Most of Your ZX80 I
thought I was on to a winner but alas was
to be proved wrong.

My first criticism is in the way the
book has been bound with one of the
many cheap plastic ring binders, found
effective on many of these such books
today. The binder itself is adequate, but
due to the way the pages have been cut it
was impossible to open the book properly
and lay the pages flat, the more I tried to
do so the more damage I bestowed upon
the pages. The only remedy to this was to
completely take the book apart, trim off
the surplus paper and re -assemble, a very
tedious job. However this done I
proceeded to enter one of the many
programs found inside.

All programs have a short piece of
text accompanying them, illustrating how
the program should be run and used.
Occasionally you are told as to whether or
not the program will fit into 1k of memory,
the rest of the time, with the shorter
programs, one has to guess. One such
program I picked out was to convert
Farenheit to Centigrade. Being as the
program consisted of only 33 lines I
proceeded to enter it. It did fit but on
attempting to run the program I found
that the computer refused to accept line
130 INPUT B. After much thought I
decided that possibly there was not
enough room left in the memory, so I
trimmed the program down. I then reran
the program and got as far as line 300
when the program stopped itself with
Report Code 2 signifying an undefined
variable. 11 had in fact noted this when
entering the program.) Having rectified
this point the program then ran
satisfactorily. Small problems but
unnecessary.

Another program with a similar
problem was called "Star Map", designed
to produce an everchanging galaxy of
stars on your TV screen. This time the
text insists that it will in fact fit into 1k,
however due to the limited memory it
wouldn't run. Not to be discouraged I
continued with another 1k program, this
time "Noughts and Crosses", a
somewhat more complicated program
involving long codes, which when run,
stopped on line 240 with Report Code B

signifying Integer out of range. At the
time of writing I have still failed to make
the program run successfully.

To date I have found five programs
which will not run when copied straight
from the book, a discouraging thought for
the novice. On reflection I would find it
difficult to believe that these programs
had been run satisfactorily prior to their
being published. For the more
experienced programmer, who can
overcome these errors, the book might
well bridge the gap between Clive
Sinclair's excellent manual and more
advanced programs.

Bearing in mind that I had purchased
the Second Edition which was published
in May 81 and that the First Edition was
published in April 81 I hope it doesn't take
Mr. Hartnell too many editions to sort his
programs out.

6809 MICROCOMPUTER
PROGRAMMING & INTERFACING
- with experiments
by A C Staugaard
1981; 270 pages; 135 x 215mm; Paperback

£9.75
This book gives you a sound understanding of
how to program and interface the 6809
microprocessor and has a set of questions and
answers at the end of each chapter.

Eaatiii5iic
INTRUSION N'

BUILDING AND INSTALLING
ELECTRONIC INTRUSION ALARMS
by J E Cunningham
1977; 128 pages; 135 x 215mm; Paperback

£3.45
Countermeasures to offset crime are
suggested in this book written for the novice
who wants to install a security system in his
home and the technician who wishes to enter
the lucrative field of security electronics.
Countermeasures outlined include
electromechanical intrusion alarms, sensors
and switches, closed-circuit television,
proximity alarms, power supplies, telephone
attachments, and alarms for the protection of
automobiles.

Son
Of
Cheap
Video

SON OF CHEAP VIDEO
by D Lancaster
1980; 224 pages; 135 x 215mm; Paperback

f6.25
Scungy Video, a 7 dollar complete video
display system; The Snuffler, a 1 dollar super -
simple full transparency concept; do-it-yourself
custom EPROM! All these intriguing items are
the latest innovations of popular author Don
Lancaster. They are fully described in this
sequel to Cheap Video Cookbook. Custom
characters, graphics chunk, music display, and
adding lower-case characters all receive
detailed coverage. Two chapters are devoted
to how to run Cheap Video on an 8080 or Z80.
A complete you -build -it hardware book to let
you get alphanumerics and graphics video out
of a microcomputer and onto an ordinary
television set.

COMPUTER GRAPHICS PRIMER
by M Waite
1979; 184 pages; 135 x 215mm; Paperback

£9.05
Describes one of the most exciting
developments in home computers - Computer
Graphics. Computer graphics is the ability to
create complex drawings, plans, maps and
schematics on the screen of a television. The
three well illustrated (in colour) chapters
discuss perspectives, basic concepts, and
graphics programming and gives numerous
graphics programs written for the Apple II.

SECURITY ELECTRONICS
(2nd Edition)
by J E Cunningham
1977; 192 pages; 135 x 215mm; Paperback

f4.15
Reflects the recent advances in fighting
burglary with electronics security systems.
Covers intrusion detection and alarms, object
detectors, bugging and debugging devices,
computer protection, and personnel identifiers.
Planning of complete systems for home, auto,
plant, or office are all included.
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COMPUTER BOOKS
THE ADA PROGRAMMING
LANGUAGE
by J C Pyle

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 TRS-80
by Howard M Berlin

COMPUTER LANGUAGE
GUIDE
by Harry L Helms

CP/M PRIMER
by S Murtha Et M Waite
CRASH COURSE IN
MICROCOMPUTERS
by Louis E Frenzel

£8.95

£19.45

£6.95

£6.70

£9.05

REFERENCE

£4.85

8.35

£12.30

AN END -USER'S GUIDE TO DATA
BASE
by James Martin £16.45

EXPERIMENTS IN ARTIFICIAL
INTELLIGENCE
by J Krutch £4.85

GUIDEBOOK TO SMALL
COMPUTERS
by W Barden Jnr. £3.45

HOW TO PROGRAM AND INTERFACE
THE 6800
by A C Staugaard Jnr £11.15
HOW TO TROUBLESHOOT AND
REPAIR MICROCOMPUTERS
by John D Lenk £5.95

INTRODUCTION TO MICRO-
COMPUTERS FOR THE HAM SHACK
by Harry L Helms £3.45

MICROCOMPUTER INTERFACING
WITH THE 8255 PPI CHIP
by P F Goldsbrough £6.25

MICROPROCESSOR SOFTWARE,
PROGRAM CONCEPTS AND
TECHNIQUES
by G A Streitmatter £14.25

MOSTLY BASIC: APPLE II
by H Berenbon £7.65

MOSTLY BASIC: PET
by H Berenbon £7.65

MOSTLY BASIC: TRS-80
by H Berenbon £7.65
OSCILLOSCOPES
by Stan Prentiss £8.20
PET BASIC: TRAINING YOUR PET
COMPUTER
by R Zamora et al £9.70

PRACTICAL HARDWARE DETAILS OF
Z-80, 8080, 8085 Et 6800
MICROCOMPUTER SYSTEMS
by J W Coffron £16.45

PRACTICAL TROUBLESHOOTING
TECHNIQUES FOR
MICROPROCESSOR SYSTEMS
by J W Coffron £14.95

A PRIMER ON PASCAL
by R Conway et al £9.70
PROGRAMMING AND INTERFACING
THE 6502 - WITH EXPERIMENTS
by Marvin L De Jong £11.15
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THE S100 AND OTHER MICRO BUSES
by E C Poe Er J C Goodwin £6.95

SOFTWARE MAINTENANCE
GUIDEBOOK
by R L Glass Et R A Noiseux

STRUCTURED COBOL, A
PRAGMATIC APPROACH
by R T Grauer Er M A Crawford

SYSTEMS PROGRAMMER'S
PROBLEM SOLVER
by W S Mosteller £14.20

THE 8080 A BUGBOOK
by Peter R Rony

TRS-80 ASSEMBLY LANGUAGE
by H S Howe

TRS-80 INTERFACING BOOK 1
by Jonathan A Titus, Christopher Titus
& David G Larsen £6.25

TRS-80 INTERFACING BOOK 2
As for Book 1

VIDEO/COMPUTERS, HOW TO
SELECT, MIX AND OPERATE
PERSONAL COMPUTERS AND HOME
VIDEO SYSTEMS
by C J Sippl Et F Dahl £5.95

Z-80 MICROCOMPUTER DESIGN
PROJECTS
by W Barden Jnr
6502 SOFTWARE DESIGN
by Leo Scanlon

RADIO BOOKS
AMATEUR ANTENNA TESTS AND
MEASUREMENT
by H D Hooton £6.25

CB RADIO CONSTRUCTION PROJECTS
by Len Buckwalter £2.75

MICROWAVE DEVICES AND
CIRCUITS
by Samuel Y 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 £6.25

QUESTIONS AND ANSWERS ABOUT
CB OPERATIONS
by L G Sands £2.65

TV ANTENNAS AND SIGNAL
DISTRIBUTION SYSTEMS
by M J Salvati £6.95

GENERAL BOOKS
ABCs OF FETS
by R P Turner £2.75

ABCs OF INTEGRATED CIRCUITS
by R P Turner £2.75

ACTIVE FILTER COOKBOOK
by Don Lancaster £10.45

ANALOG I/O DESIGN AQUISITION:
CONVERSION: RECOVERY
by P H Garrett £16.45

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

CMOS COOKBOOK
by Don Lancaster £7.40

DESIGN OF OP AMP CIRCUITS -
with experiments
by H M Berlin £6.25

DESIGN OF PHASE -LOCK LOOP
CIRCUITS - WITH EXPERIMENTS
by H M Berlin 6.95

DESIGN OF VMOS CIRCUITS -
with experiments
by R T Stone et al £7.65

HOW TO BUILD A FLYING SAUCER
£16.45 by T B Pawlicki £4.45

HOW TO BUILD YOUR OWN STEREO
SPEAKER

£13.45 by Christopher Robin £5.20

INTEGRATED CIRCUIT PROJECTS
by R P Turner £3.90

LOGIC AND MEMORY EXPERIMENTS
USING TTL BOOK 1

£8.35 by D G Larsen & P R Rony £7.65

LOGIC AND MEMORY EXPERIMENTS
£7.45 USING TTL BOOK 2

by D G Larsen Et P R Rony £7.65

99 PRACTICAL ELECTRONIC
PROJECTS (2nd Edition)
by Herbert Friedman

£7.65 ONE EVENING ELECTRONIC
PROJECTS
by Calvin R Graf

OP AMP HANDBOOK
by F W Hughes

OPERATIONAL AMPLIFIER
CHARACTERISTICS AND
APPLICATIONS

£9.05 by R G Irvine

£3.45

£4.15

£16.45

£18.70

PRACTICAL LOW-COST IC PROJECTS
8.10 (2nd Edition)

by Herbert Friedman £3.20

UNIQUE ELECTRONIC WEATHER
PROJECTS
by Tom Fox £5.55

NEW TITLES
COMPLETE GUIDE TO READING
SCHEMATIC DIAGRAMS
by D Young

DIGITAL CIRCUITS AND
MICROCOMPUTERS
by D E Johnson et al

DIGITAL LOGIC DESIGN AND
APPLICATIONS
by L B McCurdy et al

EFFECTIVELY USING THE
OSCILLOSCOPE
by R G Middleton

£5.20

£9.50

£9.70

£6.95

HOW TO DBUG YOUR PERSONAL
COMPUTER
by J Huffman et al £5.95

LINEAR INTEGRATED CIRCUITS
by S D Prensky £14.95

MINICOMPUTER IN ON-LINE
SYSTEMS
by M Healey et al £17.20

PET GAMES AND RECREATIONS
by M Ogelsby et al £9.70

PET INTERFACING
by J M Downey £11.85

PET PERSONAL COMPUTER FOR
BEGINNERS
by S Dunn £4.95

SCANNER -MONITOR SERVICING
GUIDE
by R G Middleton £3.45

SCRS Et RELATED THYRISTOR
DEVICES
by C Laster

8085A COOKBOOK
by Titus et al

TTL COOKBOOK
by D Lancaster

£8.10

£9.75

£6.70
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CLASSIFIED ADS
FRG7 for sale as new plus joystick. ATU
£150. ONO. 33 Luscombe Close,
Caversham, Reading RD4 OLJ.
MULLARD BGY22 MOBILE RADIO
AMPLIFIER MODULES. New. 2.5w
out. 50mw in. £5 each. 106 Park Hill,
Moseley, Birmingham B13 8DS.
021-449-8796.

ANY SINGLE SERVICE SHEET £1 plus
SAE. Thousands of different
service/repair manuals/sheets in stock.
Repair data your named TV £6 (with
circuits £8). SAE newsletter, price lists,
quotations. (0698-883334). Ausrec, 76

Churches, Larkhall, Lanarkshire.
WANTED: High voltage gas discharge
tubes, i.e. Tesla tubes, 'Maltese Cross'
tubes, small discharge tubes, neons etc.
to work from induction coil for
demonstration purposes. Box. 6404.
AUTOMATIC MORSE DECODER -

Low cost easy build 9V circuit. Accepts
audio input or practice key. Gives
continuous 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.
HIGH VOLTAGE FROM 9 VOLTS.
This circuit will convert a low battery
voltage into 450 volts or more.
Applications include high voltage for
neon display, geiger counters, strobes,
etc. Supplied working and assembled.
Price £3.95 plus 35p P&P. POs to
P D Crisp, 32 Churchill Crescent,
Wickham Market, Suffolk IP13 ORW.
WANTED: Two Books - Circuit
Consultants Handbook by T K
Hemingway, 1970 1970 and Practical
Design with Transistors by M Horowitz,
1969. Box No. G405.
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 F E
Woolley, 9 Rannoch Court, Adelaide
Road, Surbiton, Surrey KT6 4TE.
4 DIGIT LCDs with pin terminations, std
Hamlin/LXD types. Gd no junk, £3 each,
10/£22. Box REW7.
WANTED: Radio & Electronics
Constructor, Volumes I to 8 1947-1955
bound or unbound. To give away: various
separate copies 1955, 1956, 1958, 1959,
1960, 1961, 1967, 1968, 1973 & 1976. All
letters answered. Marcel Volery, Poste
Restante, CH -8953, Dietikon/2,
Switzerland.
PRACT. HIFI TRANSMISSION LINE
SPEAKERS Superb value £100 ONO.
Box REW8.

T & J ELECTRONIC COMPONENTS.
Quality components, competitive prices.
Send 45p cheque or postal order for
illustrated catalogue, 98 Burrow Road,
Chigwell, Essex IG7 4HB.

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
Broad, Lowestoft, Suffolk NR32 3PJ.
VALVE USER? Large selection of used
valves for sale, many rarities. 50p P/0 for
lists. Box REIO.

PRE -PACKED screws, nuts, washers,
solder tags, studding. Send for price list.
A.1. Sales (RE) PO Box 402, London
SW6 6LU.

MICRO TRANSMITTERS. Highly
sensitive. Range up to 1 mile. Tuneable
60-150MHz. Receive on VHF/FM radio.
Supplied, assembled and working with
sensitive microphone and data. £4.75 +
25p P&P. To: P D Electronics,
11 Bluebell Close, Orpington,
Kent BR6 8HS.

FOR SALE: Hand held 4 -game television
game £19.50. J Fulton, Derrynaseer,
Dromore, Co. Tyrone, N Ireland.

WANTED: Handbook for eagle
communications receiver Model RX-80.
Phillips, 18 Chestnut Avenue, Hedon,
Yorkshire. Tel 0482-899167.

NATIONAL PANASONIC STEREO
CASSETTE DECK, auto stop, Model
RS260 USD. With Howland West Audio
Stereo headphones, CIS -550. £50.00
ONO. Box No. REW 11.
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 El2 SEQ.
TR2300 2m FM transportable, with case
and IOW booster amp., 'rubber duck'....
£170 ONO. Phone (0277) 822720.
G3XDG.
WIRELESS, VALVES, PRE-WAR
ONWARD SAE modern bargains list
15p. Sole Electronics, (REC), 37 Stanley
Street, Ormskirk, Lancs L39 2DH.
OFFERS FOR TAPLIN TWIN MODEL
DIESEL ENGINE, 10cc, with silencer,
fuel tank and prop. shaft coupling for
4BA thread. Suit model R/C boat around
48in. LOA. Box No. REW12.

VLF CONVERTER. 10-500kHz.
Palomar Engineers. £45 ONO. Box No.
REW 13.

CB RADIO CONVERSIONS. Add extra
channels to most modern CB radios using
a resistor, a switch and our comprehensive
data on PLL chips. E.g. sharp 40CH +
1k/res. equals 64CH. Also crystal
substitution information and much more.
Send £1 for details. Mark your reply for
the attention of J. McMahon, Selectronics
Inc., PO Box 5, Ennix, Co. Clare,
Ireland. Selectronics technical services to
the home, hobby and industry.
FOR SALE: Unmarked zener diodes
BZY88 type and 2W type. 50 for £1. J
Fulton, Derrynaseer, Dromore, Co.
Tyrone, N. Ireland.
Unrepeatable Offer. Digital thermometer
5 inch LED display calibrated in degrees
C. range - 50 99.9 degrees C. with
platinum resistance probe 12v operation
BCD outputs availiable. Housed in DIN
case. Dimensions W96 x H48 x DI5Omm.
Give away at £49.95 inc VAT (valued at
£135). Mains adaptor for above unit £5.75
inc VAT. Circuit data supplied. Cheque
or P.O. with order P&P £2.50. To Micro
Electronic Systems, Martin Buildings,
Stonehouse St, Middlesbrough Cleveland.
Telephone (0632) 829238

FOR SALE: 2 metre converter, Telford
Communications, G8AEV. £12. 29.5MHz
pre -amplifier, Telford Communications
£10. Box No. REW14.
BREAKER, BREAK. Build your own CB
rig. (27MHz AM transceiver). Circuit
diagram, parts list, etc. All components
available in UK. Send £3.95 and large
SAE to: P Sherwood, 8 (T) Aylestone
Walk, Manchester, MIO 9NU. I'm down
and on the side.
BI -KITS STEREO AMPLIFIER
CHASSIS, cabinet, and two 7 inch
speaker kits to match. £20 ONO. Box No.
REW15.
RADIO AND ELECTRONICS
CONSTRUCTOR BOUND
VOLUMES contain a year's issues in
handsome hardback book form. Year's
to July 1974 (No.27), 1975 (No.28),
1976 (No.29), 1977 (No.30) all at
£5.00 each, inclusive of post & Packing
Years to August 1978 (No.31), 1979
(No.32), 1980 (No.33) £7.00 each
inclusive of post & packing. Deduct
10% on orders for more than one bound
volume. Only available from Data Publi-
cations, 45 Yeading Avenue, Rayners
Lane, Harrow, Middx HA2 9RL.
Telephone 01-868-4854.
QSLs letterheads, general offset up to A3
size. A/W, camera facilities - SAE details
to Box REW9.
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CLASSIFIED ADS
CONSTRUCTORS: Bargain packs, 100
mixed resistors for £1, 1000 for £7.50.
Post Free. JKS Electronics, 2 Poundfield
Road, Debden, Loughton, Essex.
QSY CLEAROUT, IC211E new and
unused, SB104 kit unopened, IC701 plus
PSU almost new, FT400 plus speaker and
spares, old but immaculate, memory
keyer, any sensible offers
G3RJS, 01-878 5442.

AERIAL AMPLIFIERS treble incoming
signal, price £6.70, S.A.E. for leaflets.
Electronic Mailorder Ltd, Ramsbottom,
Lancashire BLO 9AGD.

Personal

CLOSE ENCOUNTERS GROUP.
Personal introductions/dances, parties,
talks, social events. Meet interesting,
attractive people. All areas. Telephone
Liverpool 051-931 2844 (24 hours).

SPONSORS required for exciting
scientific project Norwich Astronomical
Society are building a 30" telescope to be
housed in a 20" dome of novel design. All
labour being given by volunteers. Already
supported by Industry and Commerce in
Norfolk. Recreational. Educational. You
can be involved. Write to NAS, Secretary,
195 White Woman Lane, Old Catton,
Norwich, Norfolk.

LEARN TO RELAX. Reduce stress and
tension. Learn how to improve your
memory for electronics, CB jargon, etc.
Learn how to stop smoking, to stop nail
biting, to reduce weight, to reduce
headaches, etc., with our self help tapes.
We also manufacture and supply bio-
feedback units. Self help tapes are £4.50
inc Post and Packing. Bio-feedback units
from £25. For more details send stamped
addressed envelope to: Ramsden
Electronics (Bio-Aid Centre), 10 St
Thomas Street, Penryn, Cornwall.

TWO'S COMPANY
For friendship/marriage. Introductions
with the personal touch for people of
discernment. Brochure on request. Two's
Company Dept 1E/R, 1 1 I High Holborn,
London WC1V 6.1S. Tel: 01-242 2345.            
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,
nor can they accept responsibility for the
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
Numbers should he addressed to: Box
No..., Radio & Electronics World, 45 Yeading
Avenue, Rayners Lane, Harrow, Middlesex

CLASSIFIED ADVERTISEMENT ORDER FORM - PLEASE COMPLETE BELOW
Write Your Ad. Below In the boxes - one word per box please. Underline words required in Bold type. Your name, address, and/or

telephone number, if to appear, must be included in the boxes and must be paid for. Telephone numbers
count as two words. Please use BLOCK CAPITALS.
-Advertisements are accepted on the understanding that the details stated comply with the conditions of the Trade Description Act,1968.
-Whilst every care is taken to ensure accuracy, we do not accept liability for inaccuracies should they occur.
-Cancellations must be notified by telephone or in writing by the 6th of the month preceding publication.

£2.00

£2.04 E2.16 E2.28 £2.40

£2.52 E2.64 E2.76 £2.88
E3.00

E3.48

E3.12

E3.60

£3.24

£3.72

£3.36

£3.84

E3.96 £4.08 £4.20 E4.32

 NAME

POSTCODE

 Post your completed form to RADIO & ELECTRON/CS WORLD, Classified Ads., 45, Yeading Avenue, Rayners Lane HARROW, Middlesex.  OOOOO      OOOOO      OOOOOOOOOOOO                 OOOOOOOO     OOOOOOOOOO  

RATES
All cheques Should be made payable
to Radio & ElectronicsiWorld.

12p per word -
minimum charge £2.00

Tick this box if you
require a box number
charged at 30p

I enclose remittance of £ : p 1

ADDRESS

RADIO 8v
ELECTRONICS annual subscriptions

WORLD

* Each Subscription Issue contains
a £1 Discount Voucher towards
Purchases from our Companion
Components Catalogue 'WORLD
of RADIO & ELECTRONICS'.

to this magazine may be obtained through your newsagent
or direct from the publishers.

UNITED KINGDOM £9.50 OVERSEAS £10.50

Please send your remittance with name and address and the issue with which you wish to begin to:
RADIO & ELECTRONICS WORLD, SUBSCRIPTION DEPT., 45, YEADING AVENUE,

RAYNERS LANE, HARROW, MIDDLESEX.
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QUARTZ
STOPWATCH

CHRONOGRAPH
TIMEPIECE

Build a pair of DALESFORD D speakers
The Dalesford D has enjoyed consistently good reviews and

is acknowledged to be one of the best compact loudspeakers
available. It is now offered in kit form at a considerable saving

over the assembled speaker.

The kit includes complete and finished cabinets, grille foam,
wadding, drive units, crossovers, etc. - everything, in fact, to

make a pair of excellent compact loudspeakers.
Suitable for amplifiers of 20- 70 watts

Size: 340 x 220 x 265mm. Finish: Walnut/black foam.
Price: £69.95 VAT per pair plus carriage E3.95 ,nc

2gT

0625 529599or-swam:umThe hrm tor Speakers ,
MEI90

35/39 Church Street, Wilmslow, Cheshire SK9 lAS

E31 Ightnino service on telephoned credit card orders, ECU
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MI

Shown approx.
1.3 x full size.

Call it what you will, this
device tells the time, has an
utterly comprehensive stop-
watch facility, with alarms,
day, date etc.
Count the 1/100ths of a
second until the next R&EW
is published.

Send Cheque, P/O or credit card no. to:- Stopwatch Offer,
R&EW, 200 North Service Road, Brentwood, Essex, CM14 4SG.
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CHOOSE ATOM POWER
At work or play- everything you need in a personal computer

The Atom is a machine to be used_
Every day, day after day. It's a full
function machine- check the
specification against others. It's
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.
Just look at some of the features!
 More hardware support than any other
microcomputer  Superfast BASIC - can be
updated to BBC BASIC if required
 High resolution and comprehensive
graphics ideal for games programmers and
players*  Integral printer connection*
 Software available for games, education,
maths, graphs, business, word processing, etc
 Other languages: Pascal, FORTH, LISP
 I/O port for control of external devices
 Built-in loudspeaker  Cassette interface
 Full service/repair facility  Users club

Expanded version only

Optional Extras
 Network facility with Econet
 Disk  PAL UHF colour encoder
 Add-on cards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more!  Power supply
FREE MANUAL
The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out In
just a while you'll be completely at ease with
your new machine! Within hours you'll be
writing your own programs.

Computer stores are stocking Atoms there's a list below, but if you have any problems getting hold of
one just fill in the coupon and we'll rush one to you within 28 days. If the machine isn't all you expected,
or all we've told you, just return it within 14 days for a full refund.

MOM, Aberdeen 22863. Broadway Elect, Bedford 213639. Owl Computers, Bishops Stortford, 52682.
Eltec Services, Bradford 491371. Gamer. Brighton 698424. Electronic Information Systems, Bristol 774564.
Cambridge Comp Store, Cambridge 65334. Cardiff Micros, Cardiff 373072. Bellard Elect. Chester 380123.
Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing, Glasgow 204 1811.
Control Universal, Harlow 31604. Unitron Elect, Haslington. Castle Elect, Hastings 437875. Currys Micro
Systems, High Wycombe. Customised Electronics, Leeds 792332. D.A. Computers Leicester 708402. Micro -
digital, Liverpool 236 0707. Barrie Elect, London 488 3316. Eurocalc London 729 4555. Microage London
959 7119. Sinclair Equip. Int (Export) London 235 9649. Off Records, SW12. 674 1205. Technomatic,
NW10 4521500. NSC Comp Shops. Manchester 8322269. Customised Electronics, Middlesborough 247727.
Compshop, New Barnet 441 2922. H.C.C.S., Newcastle. 821924. Newcastle Comp Services, Newcastle
615325. Anglia Comp Centre, Norwich 29652. Leasalink Viewdata, Nottingham 396976. R.D.S. Electrical
Portsmouth 812478. Computers for All, Romford 751906. Intelligent Artefacts, Royston, Arrington 689.
Computer Facilities Scunthorpe. Datron Micro Centre Sheffield 585490. Superior Systems, Sheffield 77824.
Q-TEC Systems. Stevenage 65385. 3D Computers. Surbiton (01) 337 4317. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861 Northern Comp. Warrington 601683. Compass Des4m Wigan Standish 426252.

YOU AND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will learn on an Atom.
You can give them that extra familiarity with an
Atom in the home.

oatIPUTEtil 4a Market Hill.
CAMBRIDGE CB2 3NJ

When you order your Ato,n we will include
full details of all -software packs and the
optional hardware

To: Acom Computer Limited, 4A Market Hill,
Cambridge CB2 3NJ.

I enclose a cheque/postal order for

Please debit my Access/
Barclaycard No
Signature
Name (please print)
Address

Telephone Number
Registered No 1403810 VAT No 215 400220

itemlar-V67. Totals
404000

Quantity Item
Atom K,t8K ROM+
2K RAM
Atom Assembled 8K @E174 50
ROM+ 2K RAM
Atom Assembled I2K @ E289 50
ROM + 12K RAM
Power Supply @E 10 20

TOTAL



Your passport to the
WORLD OF RADIO & ELECTRONICS

The World of Radio & Electronics is a quarterly concise electronic component catalogue,
with prices printed alongside the items to provide readers of

R&EW with a full range of components for R&EW articles and general electronic,
computing and communication requirements. It contains everything

from a humble resistor - to Z8001 16 bit CPUs, and microwave balanced mixers.
R&EW's experience enables you to choose from a wide range

of top quality components at the lowest prices.
Each issue of 'The World of Radio & Electronics' contains

3 x E1 vouchers, each redeemable against purchases of over E.10.

Issue two is available at the Breadboard Exhibition from I lth November
and at your - newsagent from 19th November 1980. Price 60p.


