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" ~Adds talk’pdwer...aids intelligibility
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- % @& Doppler shift system....easy installation




THE VIDEO GENIE SYSTEM

ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, inexperienced, hobbyist,

teacher, etc.
N\, EG3000
s, Series

WITH
NEW
EXTRA

KEYS!

Atari's Video Computer System E%s'oo

now offers more
than 1300 different game
variations and options in twenty

Game ProgramTM cartridges! TRSBO
Most Cartriages only £13.90 + VAT LEV EL 2 16K

Prices may vary with special Fully converted to UK T V Standard Comes complete with
fe= " editions Basic Maths, Airsea easy 1o follow manuals UK Power Supply .assette Lead 16K

® 16K user RAM

Battle, Black Jack, Breakout, Sample tapes Special box to enable you to plug into your
Surround, Spacewar, Video own T mended for first time-buyers Just plug in £299 plus extended 12K Microsoft
Olympics, Outlaw, Basketball, and g Full Range of Software Available VAT BASIC in ROM @ Fully TRS-80 Level Il
» Hunt & Score*, Space War, Interface to Centronics Parallel for TRS80 £75.00 + VAT software compatible ® Huge
@ Sk‘; D“Le" Al'\rA_Sea Battée,” range of software already available ® Self contained, PSU,
. odebreaker”, Miniature Golf. UHF modulator, and cassette @ Simply plugs into video
/ Extra Paddle Controllers “Keyboard Controllers Onl\/ EZ% VAT TR880 monitor or UHF TV @ Full expansion to disks and printer
— £14.90 +° v:T — £16.90 + VAT Expand your TRS80 by * ExPANS|°N ® Absolutely complete — just fit into mains plug.
32K %
SPACE INVADERS NOW IN STOCK £25 39K Me ’ INTERFACE NASCOM 2 GAMES TAPE £7.50
Centr
4 i featuring Space Invaders and Android Nim, >
sk
C\P‘\' GET YOURSELF ' ch Re-numbering program and other goodies! +VAT

.0€00° _ PRINTER FOR
¢C~  YOUR PET AND SAVE

A FORTUNE
only £299 . var

Interface Cards for Apple,

HITACHI
T - 25 PROFESSIONAL
e give a full one year's v MONITORS
guarantee on all our products. o g
Pet, TRS80, Nascom and U= M £99.95

Compukit - £49 + VAT Send £1 and S.A.E. for the S 1) — £139 £149
fllBeRSannicnciding 1981 SPRING CATALOGUE @ Reliability Solid state circuitry using an IC and siiicon

cablesMe eyl X STOCK: transistors ensures high reliability. ® 500 lines horizontal
. resolution Horizontal resolution in excess of 500 lines is
C EUROPE’'S FASTEST SELLING ONE BOARD COMPUTER achieved in picture center. ® Stable picture Even played

back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with buiit-in termination switch. ® External sync opera-
tion (available as option for U and C types) ® Compact

L) YT construction Two monitors are mountable side by side in a
. 2B A 84 * 6502 based system — best value for money on the market. * Powerful 8K standard 19-inch rack.
Basic — Fastest around * Full Qwerty Keyboard * 4K RAM Expandable to 8K

=

Rk memae s A
on board. * Power supply and RF Modulator on board. * No Extras needed =
Plug-in and go. * Kansas City Tape Interface on board. * Free Sampler Tape NEW REDUCED
including powerful Dissassembler and Monitor with each Kit. # If you want to
learr about Micros, but didn’t know which machine to buy then this is the PR'CES
machine for you.
l 40 pin Expansion Jumper Cable for Compukit expansion £8.50 + VAT l 8K £399
Build Understand and Program your own KIT ONLY £179 .- vat 16K £449 U - ~
. d
Computer for or mall outlay NO EXTRAS NEEDED 32K £499
I Available ready assembled, tested & ready to go £229 + VAT I RRP £795 for 32K
Ve ular b
NEW MONITOR FOR COMPUKIT UK101 The PEDIGREE PETS o6 buonces
: ® |n 2K Eprom 2716 ® Allows screen editing ® Saves data on tape ® Flashing cursor ® Text scrolls down £22.00 + VAT use 8K Microsoft Basicin ROM 8K Pet 32K & 16K with
| Special Bonus SAVE £22. New Super Monitor inc. in each kit or sold separately for £22 + VAT. new improved keyboard Ail with green screen
5 = — = e Cassette Deck £55 extra  Full range of software availabl
uper Space Invaders (8K) - Interface PET IEEE — Centronics Parallel
: FOR THE COMPUKIT Game Packs Space Invaders £5.00 Decoded £77.00 + VAT
Assembler/ Editor \ £14.90 1. Four Games £5.00 Chequers £3.00
Screen Editor Tape £5.90 2. Four Games £5.00 Real Time Clock £€3.00 COMP POCKET COMPUTER
All Prices exclusive VAT 3. Three Games 8K only £5.00  Case for Compukit £29.50 GREATEST BREAKTHROUGH
_— YET
2 — e oot .
WE ARE NOW STOCKING THE TR L= £99.90
APPLE Il AT + VAT
REDUCED PRICES COMPUTER
% A\ POWER THAT

ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!

® Programs in BASIC @ “QWERTY” Alphabetic
Keyboard ®1.9K Random Access Memory
® Long Battery Life.

Computer power that once filted a room can now be carried
in your pocket! It's easy to joad with ready-to-run software
from cassette tape finterface and recorder optionall or
program it yourself in easy-to-learn BASIC. 24-character
liquid crystal readout displays one line at a time. Special
feature is advanced non-volatile memory allows you to
power on and off without losing the contents of memory.
Note: Memory must be transferred to tape before changing
batteries. Automatic statement compaction squeezes every
ounce of memory space. Features power-off retention of
programs and data. Powerful resident BASIC language
includes multiple statements, math functions, editing,
strings, arrays and much more. Multiple program loading
capability subject to RAM availability. Carrying case and
batteries included.

B\ 16K £5991

48K £659 )

Getting Started APPLE [l is faster, smaller, and more
powerful than its predecessors. And it's more fun to use too
because of built-in features like:

® BASIC — The Language that Makes Programming Fun.
@ High-Resolution Graphics {in a 54,000-Point Array} for
Finely-Detailed Displays. @ Sound Capability that Brings
Programs to Life: ® Hand Controls for Games and Other
Human-Input Applications. @ Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. @ Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don't need to be an expert to enjoy APPLE . [tis a
complete, ready-to-run computer. Just connect it to a video
display and start using programs (or writing your own) the
first day. You'l find that its tutorial manuals help you make it
your own personal problem solver.

OUR fw

SHOWROOM &
SALES CENTRE AT

311 Edgware Road,
London W2.
Telephone: 01-262 0387

Delivery is added at cost. .Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number

CREDIT FACILITIES ARRANGED — send S A E. for application form.
J_I MAIL ORDER AND SHOP: P
|

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).
Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G

OPEN (BARNET) — 10am - 7pm — Monday to Saturday w | S (.
VISA

o
‘u l _‘ NEW WEST END SHOWROOM: ez | WA

311 Edgware Road, London W2. Telephone: 01-262 0387

OPEN (LONDON) — 10am - 6pm — Monday to Saturday COMPUTER

* IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933 COMPONENTS
Telephone: 0101 714 5472526 (Part of the Compshop Ltd. Group)

-
B
——" |

“Europes Largest Discount
Personal Computer Stores”

* COMPSHOP USA, 1348 East Edinger, Santa Ana. Cahfornia, Zip Code 92705
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CONSTRUCTIONAL PROJECTS

PE DIGISOUNDER Part 1 by Brian Currie . . B L ot % <2 Be o 30
Digital depth sounder for boats

SPEECH PROCESSOR by Michael Tooley BA and David Whitfield BA, MSc =4 ol i 38
Improves the intelligibility of voice signals

DRILL PSU by Chris Lare - i, ». L, e =5 4, 44
Includes a p.w.m. controller for varlable speed capablllty

ULTRASONIC INTRUDER ALARM by Gilbert Davies e 03 b 4 o Lk 52
Updated protection system

INTERFACING COMPUKIT Part 4 by D. E. Graham * 4 e ) o % b 56

Analogue board—construction and theory

GENERAL FEATURES

CONSUMER ELECTRONICS SHOW y 5. "o 45 2 ¥, 5% o 22
Latest developments are seen at Las Vegas

OSCILLOSCOPES ... HOW THEY WORK Part 1 by /an Hickman > 5. s i 26
The cathode-ray tube

SEMICONDUCTOR UPDATE by R. W. Coles gy 5.2 ok o 2 A . 49
ICM 7242 L290, 1&2 4118, 4801&4802

MICROBUS by D.J.D. - ¢ e 50
Program loader and other software for ZX80 plus 3- D pIottlng for Acorn Atom
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‘Day to Remember’ clock—Bargraph Thermometer——L F Analogue l\/lomtor—
Envelope Differentiator—Synth Processor—TVC for Synths
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MARKET PLACE - 3 N Fa " e .3 A = P e 18
New Products

INDUSTRY NOTEBOOK by Nexus .. o e Cn: i, b ~, e 21
The painful implementation of new technology

SPACEWATCH by Frank W. Hyde .. A ¥ > 7 22 s ~ £} 35
Prospects for the next decade h

COUNTDOWN 4 : e s . i) . € 4 P 3 " 42
What to see; where and when to see lt

POINTS ARISING .. . - o 2% L E -, R 7o 42
27/28MHz Converter, l\/Ilcrobus

READOUT .. 51 .. . i 58 63
A bumper batch of readers oplnuons |nclud|ng more views on CB
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Pulse rate loggers for overwe|ght joggers
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A GOOD CASE ...
THOSE of you who have already
looked further into your copy will by
now be aware that our May issue is a
very special one (others turn to page
36—when you have finished this piece
please!) When planning our free case
one of our intentions was to present as
wide a variety of digital projects to fit in
the case as possibie. Another factor
that influenced our decision to go
ahead with this rather expensive gift, in
the face of the present recession, was
the relatively simple construction of
each project.

The use of what is probably the first
of a new generation of panel meters
has resulted in very high perfor-
mance projects which are not expen-
sive, are readily constructed and neatly
housed. The free case was designed
especially for PE by Lascar Electronics
and, as far as we know, is the only case
of this type available in the UK at the
present time. Because you will get one
free you will save over £2-00 on the
project cost and our DPVI Special Offer
will save you a further £3-00 on the
normal price.

Taking all these factors into account
we believe that we can appeal to the

widest possible range of readership
and thus make the most of our primary
intention—to sell more copies. Yes, it's
a hard world and we do publish to
make money, although we can easily
lose sight of that fact in our enthusiasm
for electronics and for PE in particular.
Of course we believe PE is excellent
value for money anyway, but on this
special occasion it will be even more
attractive, so please make sure of your
copy by ordering it now.

...LAID BEAR!

Having just worked our way through
that lot of (hopefully} logical thinking
and confidently believing we can in-
troduce some new readers to PE, we
received the following letter trusted to
the tender care of a Paddington Bear
envelope:

“Dear Sir or Madam,

In November 1974°s Practical Elec-
tronics you published the "'PE
Minisonic” by G. D. Shaw.

My dad has a collection of your
magazines, but unfortunately has not
got all the parts. So could you please
send me the circuit diagram for this
very good battery operated synthesiser.

| enclose a stamped addressed en-
velope for your reply.
Yours sincerely,
Robert Brooks.
PS. | am twelve years old.”

Thank you Robert for an excellent
letter, unlike many older readers you
have given your name and address
clearly—you’d be surprised how many
pedple forget all, or part of it—supplied
a stamped addressed (Paddington)
envelope—without any marmalade on
it—set out your letter clearly, kept to
one subject and even given us a little
praise—all others please follow
Robert’'s example.

The only thing that worries us is
why do we bother about easy to build
projects to interest new readers if you
are building the PE Minisonic at the
age of 12? You have just messed up all
that logical thinking!

We would be interested in hearing
from other young readers, we cannot
promise to answer all the letters, but
why not tell us how you first started
reading PE and what type of projects
and articles you like.

Mike Kenward
PS. I'm not telling you my age.
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Back Numbers

Copies of some of our recent issues are
available from: Post Sales Department
(Practical Electronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington Street, Lon-
don SE1 OPF, at 95p each including In-
land/Overseas p&p.

Binders

Binders for PE are available from the same
address as back numbers at £4-30 each to
UK or overseas addresses, including

postage and packing, and VAT where ap-
propriate. Orders should state the year and
volume required.

Subscriptions

Copies of PE are available by post, inland or
overseas, for £11-80 per 12 issues, from:
Practical Electronics, Subscription Depart-
ment, QOakfield House, Perrymount Road,
Haywards Heath, West Sussex RH16 3DH.
Cheques and postal orders should be made
payable to IPC Magazines Limited.




Market

Place

items mentioned are usually available from electronic
equipment and component retailers advertising in
this magazine. However, where a full address is
given, enquiries and orders should then be
made direct to the firm concerned. All
quoted prices are those at the
time of going to press.

by
David
Shortland

BUDGET VICE

This portable bench vice, pictured below, is
now available from Home Radio. The jaws
open to a maximum of 32mm and it can be fit-
ted to benches up to 24mm thick, so it should
be suitable for most light constructional work.

The price including VAT and p&p is £3-87.

Home Radio (Components) Ltd, PO Box
92, 215 London Road, Mitcham, Surrey (01-
543 5659)

DRILLMASTER
Two new mini drills ideal for use with our
minidrill p.s.u. are being marketed by
Microflame together with a complete range of
accessories which include a drill stand with a
built in magnifying glass.

The junior model features a detachable

R

and
Jasper
Scott

chuck finger shield for close control and the
chuck itself has four precision cut steel collets
(0-6. 1-2, 1-8 and 2-4mm). An automatic
3-jaw chuck is available as an optional extra.

The senior mode! is supplied with an
automatic 3-jaw chuck and a precision chuck
with 5 collets is available as an optional extra
(0-6,1-2.1-8,2-4 and 3-2mm).

The price of the junior model is £10-00 and
the senior model is £17-35. All prices exclude
VAT and p&p.

Microflame (UK) Limited, Vinces Road,
Diss, Norfolk (0379 4813).

SOAR DFM

Many people who consider digital frequency
meters just too expensive to be considered for
inclusion in their range of test equipment will
be interested to hear about the Soar DFM.
The importers of this Japanese instrument
claim they have done so because of the non-
availability of a low priced high quality UK
meter.

& y oy
sne TASOAR]

COUNTER

The unit which measures only
100x32x120mm has a frequency range of
[0Hz to SOMHz and can measure up to
500MHz with a prescaler. Powered by either 4
penlight batteries or an external d.c. supply (8
to 11V) the instrument has a 4 digit display
and a resolution of 10Hz/10kHz with a max-
imum input of 20V.

The DFM is priced at £39-99 including
VAT. For £43.58 the DFM is available with
batteries, input lead carriage and insurance.

Holdings, Mincing Lane, Darwen Street,
Biackburn BB2 2AF (0254 59595).

KITS FOR BEGINNERS

A range of simple chip-based hobby kits with
step-by-step instructions has been introduced
by OK Machine & Tool. OK say that the kits
are suitable for 12 year olds upwards, with
descriptions of the various terms and compo-
nents used in electronics included in the in-
structions. Once assembled, the kits fit into
their original plastic packaging containers.

Five kits are available, Quick Reaction
(£5-80), Electronic Dice (£7-98), Digital
Roulette (£8-60), Morse Code (£3-99) and
Electronic Organ (£6-70). All prices include
VAT and p&p and items are available by mail
order or by placing a credit card order over
the telephone. Prices do not cover batteries or
tools.

OK Machine & Tool (UK) Ltd., Dutton
Lane, Eastleigh, Hants SO5 4AA (0703
610944)
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CATALOGUES
Howard Associates have just released a short
form catalogue which covers a range of PE
projects such as the Solid State Car Instru-
ments, Speech Processor, 27/28MHz Conver-
ter. DFM, Sound Operated Switch and the
Dynamic Semiconductor Tester.

Part kits are available and Howard can also
provide individual component price lists.

The catalogue is available from Howard
Associates, 59 Oatlands Avenue, Weybridge,
Surrey KT13 9SU.

Another shortform catalogue just available
is from Lascar Electronics. It contains their
complete range of digital panel meters, coun-
ter timers and portable instruments. Also
listed is a 12/24hr clock module and l.c.d. and
l.e.d. thermometers which will measure tem-
peratures between —55° to +150°C with a
resolution of 0-1°C.

Lascar Electronics, Unit 1, Thomasin
Road, Basildon, Essex (0268 727383)

KEYBOARD CONSOLES

Boss Industrial Mouldings have recently in-
troduced three medium sized keyboard con-
soles into their BIM 7400 range. This range
now consists of six case sizes from 355 to
508mm wide by either 178 or 254mm deep
and with a rear panel depth of 102mm. The
front panel is inclined by 10 to 15 degrees for
easier key operation.

=]

The consoles are of all aluminium construc-
tion and incorporate ventilation slots in both
rear and bottom panels with a gasket fitted
between the panels to reduce vibration.

Prices for the range are from £16-05 to
£26-33 excluding VAT.

Boss Industrial Mouldings Ltd., 2 Herne
Hill Road, London (01-737 2383).

DRAUGHTING AIDS

Constructors who like to produce their own
p.c.b.s will be interested in the latest range of
etch resistance transfers from Ace Mailtronix.
The transfers which include straight or curved
tracks. transistor, d.i.l. solid, oval, square and
terminal pads are available either in sets of five
sheets of a type or a mixed bag of six sheets
including an introduction sheet. The transfers
which are printed on 115x105mm sheets are
available in a 1:1 scale for use directly onto
copper clad boards or in a 2:1 scale for those
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with photograpic reduction facilities, Ace can
also supply black crepe paper track tape in:
various widths for constructors with UV light
boxes.

For a free catalogue of the complete range
send a stamped addressed envelope (9 x4ins).

Ace Mailtronix Ltd., 3A Commercial
Street, Batley, West Yorkshire, WF 17 SHI.

AUDIO-SAFE

The latest protection system for cars is the
audio-safe unit which the makers claim makes
the unauthorised removal of an in-car enter-
tainment system virtually impossible.

The unit is a two part system: a base plate
which replaces the usual dashboard trim plate
and a cast aluminium cover that fits over the
equipment and is secured to the replacement

2
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panel by means of an individual locking key.
When locked together access to the
mounting nuts, -securing the equipment, is
prevented. In fact the equipment itself cannot
be seen.
The audio-safe will sell for around £25-00
from retailers.

STORAGE CASES

A new range of component containers has
been added to the large range already carried
by Trade Aids. The containers which are
made of laminated board are light, strong and
easily folded flat for storage. They are
available in four sizes from 380x 100x 133mm

to 380x210x266mm with prices ranging from
24p to 50p ex. VAT and p&p.

Trade Aids, 54-56 Hawkes Road,
Kingston upon Thames, Surrey, KT1 3FF.
(01-549 2137)

COLOUR PRINTER
Integrex have recently announced the in-
troduction of their new low cost impact
Colour Matrix Printer, model CX80.

Printing in 7 colours (with simple control
codes) and with 96 ASCII plus 64 graphics
characters in ROM, the CX80 is fulty dot ad-

IRTEGREN

dressable, has 15 user programmable charac-
ters together with double length and reverse
character printing.

The retail price is £895 plus VAT, and
further information is available from:

Integrex Ltd., Portwood Industrial Estate,
Church Gresley, Burton on Trent, Staffs.
(0283 215432)

FUELSTRETCHER

The latest in-car monitor is the Fuelstretcher Drive Computer which will give an instantaneous
m.p.g. indication as well as helping with route planning, record keeping and trip scheduling.

The computer processes and stores information received from the fuel flow and speed sensors.
This information which is given on a 4 digit l.e.d. display shows the driver how much fuel has been
used, elapsed time and distance travelled on a particular trip or on a weekly or monthly basis.

The makers claim the unit is as easy to install as a car stereo and should take no more than two
hours. All the motorist has to do is to fit the fuel sensor into the fuel line, speed sensor to the drive

shaft and then connect both to the computer unit.

The computer, complete with wiring, optional mounting bracket, instruction manual, fuel
flow and speed sensors can be obtained directly from EnviroSystems for just over £80-00.
EnviroSystems Ltd., Hampsfell Road, Grange-over-Sands, Cumbria, LA11 6BE (044 84 4233).
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ARE YOU
INTERESTED IN
ELECTRONICS?

THEN YOU SHOULD KNOW ABOUT VERO.

We manufacture a wide range of products for the electronics
industry and can make available to you a selection suitable
for project work. We offer you a large choice of Veroboard
and circuit board accessories, including the latest solderless
breadboard — VEROBLOC, which enables you to use those

valuable components time and time again. Use a piece
of Veroboard to save a successfully completed circuit and
choose a box or instrument case from our vast range to
give your project that professional touch.

For further details and a
copy of the brochure please
fill in the coupon below.

Vero Eiectronics Ltd.
Retail Department.
Industrial Estate,
Chandler’s Ford.
Hampshire. SO5 3ZR.
Tel. (042 15) 62829

Vero Hobbyist Brochure.
| enclose 40p. for package and postage

Address

I Name

I
[
[
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Wilmslow
Audio

THE firm for speakers!

SEND 50p FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

AUDAX @ AUDIOMASTER. ® BAKER @
BOWER & WILKINS @ CASTLE @ CELESTION
® CHARTWELL @ COLES ® DALESFORD @

DECCA ® EAGLE @ ELAC @ EM! ® FANE @
GAUSS @ GOODMANS @ HARBETH @
ISOPHON @ |I.M.F. @ JORDAN @ JORDAN
WATTS @ KEF ® LOWTHER @ McKENZIE @
MISSION @ MONITOR AUDIO ® MOTOROLA
® PEERLESS @ RADFORD @ RAM @ ROGERS @
RICHARD ALLAN @ SEAS ® SHACKMAN @ STAG
® TANNOY @ VIDEOTONE ® WHARFEDALE @

WILMSLOW AUDIO (Dept. P.E.)

35/39 CHURCH STREET, WILMSLOW,
CHESHIRE
Tel: 0625 529599
FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC.

Tel: 0625 526213
{(SWIFT OF WILMSLOW) FOR HI-FI & COMPLETE SPEAKERS

'\V“ OQ§\ FORGESTONE 500 TELETEXT Y

< High quality colour television receiver
NEW INFRA-RED FULL FEATURE
REMOTE CONTROL TELETEXT

* Pin diode tuner * High quality components

* Glass epoxy printed circuit panels * Modern cabinets

* Full technical construction manual * All solid state

* Hi-Bri tube * Fully isolated & protected power supply
« Eleven integrated circuits » Diode split L.OP.T.

* Ready built and aligned tF module * Low consumption

The ultimate in large screen 22” & 26" television receiver kits.
Deluxe 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
forgestone colour developments limited
Ketteringham, Wymondham, Norfolk, NR18 9RY
‘ Telephone: Norwich (0603) 810453

_4

PARNDON ELECTRONICS LTD.

Dept. No. 21 44 Paddock Mead. Harlow. Essex. CM18 7RR. Tel: 0279 32700

RESISTORS: v Watt Carbon Film E24 range & 5% tolerance. High quality resistors
made under strictly controlled conditions by automatic machines. Bandollered

and colour coded @//

£1-00 per hundred mixed. {(Min 10 per value)
DIL SWITCHES: Goid plated contact in fully sealed base - solve those .‘/J:Q\).
L &=
1

DIODES: inNa1as 3p each. Min order quantity ~ 15 items
£1-60 per hundred

£8-50 per thousand mixed. (Min 50 per value)
programming problems.

Special stock pack. 60 values. 10 off each 25-5}/
4 Way 86p each. 6 Way £1-00 each. 8 Way £1:20 each.

DIL SOCKETS: High quality. low profile sockets.
8pin- 10p. 14 pin- 13p. 16 pin~ 15p. 18 pin- 19p. 20 pin - 25p.
22 pin - 29p. 24 pin - 35p. 28 pin - 39p. 40 pin - 57p.

ALL PRICES INCLUDE VA.T. & POST & PACKING — NO EXTRAS
k MIN. ORDER - UK. £1-00. OVERSEAS £5 CASH WITH ORDER PLEASE )
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INDUSTRY
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New Style Office

————— a transition to twentieth cen-
tury from nineteenth century office
technology is not easily or quickily
achieved.”

You might suppose the quotation above
was taken from a text written, say, in 1905
and referring to then new-fangled ideas like
the telephone. Actually, it was written in
1980 and published in January 1981 and is
from a case history on the introduction of
word processing. It implies that office
methods haven’t changed much in over 80
years and carries a stern warning of hazards
ahead.

Word processing is now a bopm area for
manufacturers and equipment suppliers.
But the potential user had better be wary. It
is all too easy to stumble into the trap ex-
perienced by those bold enough to invest in
data processing in the 1960s. In those days
persuasive sales talk and extravagant
claims for economy as well as efficiency
only too frequently led to hasty installa-
tions, muddile, inefficiency and high costs.
The jokes about computers. all but disap-
peared as computer science attained
maturity. Early hilarity has been supplanted
by the menace of computer fraud—no
laughing matter.

Now that we are all accustomed to, even
conditioned to, data processing, a transition
to word processing ought to be com-
paratively easy and painless. And, one
would have thought, demonstrably so as an
office has a well understood structure and
purpose.

Not so, according to this case history.
The authors went back to first principles
and asked themselves what an office is and
what it does. They found that in their own
case that different departments organised
their affairs quite differently and often to
suit the personal needs of executives and

Practical Electronics  April 1981

secretaries as well as particular charac-
teristics of the work undertaken.

There were more than 20 departments
employing some 1,500 staff, half in Lon-
don, originating over 1.2 million pages of
text on A4 paper per year. When they
looked at what people did they discovered
that 150 person-years of time which should
have been available for profit-earning
professional tasks was being frittered away
on internal administration. In fact the
biggest savings would not be in reduction
of secretarial costs but in gains of manage-
ment time.

When it came to selecting a system it
was found that over 30 suppliers offering
over 50 different systems were available.
Whittling these down to a short-list and
final seiection was no easy task.

The investment was eventually some
£700,000 for the London office and an
equal amount for the provincial offices,
making a grand total of £1-4 million. The
payback period was calculated as two years
or less.

There is no space to describe all the
development of software, training of staff,
integration of the system with existing data
processing facilities, or possible future ex-
pansion of the word processing system in
terms of both size and newer technology as
it becomes available. Or of how the system
was progressively introduced, section by
section, of 85 work stations without disrup-
tion of the daily work schedule.

The conclusion is that word processing is
available now and is cost-effective. There is
no mention of staff redundancy so that one
assumes that payback in this case is added
capacity for throughput which can only pay
with an increase in business. In other
words, while there are no immediate redun-
dancies there should be no need to expand
the staff for a long time ahead.

While this picture looks bleak for office
workers, the other side of the coin is a huge
new market for the electronics industry in
manufacturing, installation, servicing and,
eventually, a substantial replacement
market, not to mention armies of software
specialists.

Albert Einstein is recorded as having
said: “If we look hopefully upon the shape
of things to come, we can visualise auto-
mation as the greatest blessing mankind
has ever known.” | can only add that it
seems a pity that the implementation of
such a blessing is so painful.

Inertia

As a counterweight to the above an emi-
nent engineer last year was remarking that
although technology continues to advance
it was slow in introduction and had had lit-
tle real effect on our daily life pattern. As
examples he quoted that people still com-
muted every day in great discomfort and
read newspapers produced and distributed
in the same manner as in the early part of
the century.

How true! But he, too, is expecting big
changes. What he was describing was that
today there is practically no technical
limitation to what can be achieved. The

only real barrier to changé is that people are
conservative by nature.

Expansion

Ten years ago Aberdeen Airport was a
busy terminal handling 30,000 aircraft
movements per year of which 4,000 were
helicopters. This year the projected move-
ments are 130,000 including 53,000
helicopter movements. A new runway was
laid down in 1977 and a new control tower
added in 1979. Latest addition is a com-
prehensive CCTV system for monitoring
apron parking, refuelling and baggage han-
dling areas.

Such has been the impact of North Sea
oil. The spin-off for the electronics industry
is substantial and not only at Aberdeen.

Exploration, drilling, pumping, data logg-
ing, communications at sea are all huge
markets benefiting the industry. It is in-
teresting to note that in an analysis of the
performance of the FT 30 Ordinary Share
index over the past three years that the oil
giant BP is a notable high flyer with a gain
of 90 per cent showing the strength of oils.
But BP comes only third. Runaway winner
is Plessey with a gain of 170 per cent since
1978 and GEC a creditable second-placer
up 117 per cent.

There ate some doubts on whether the
government can maintain the promised
level of defence spending and this could
have an effect on both GEC and Plessey
prospects with some major projects. But
both these companies have a wide spread
of activities and any programme reductions
or delays are not likely to have a great
effect.

in fact the outlook for electronics has
never been brighter. One market analyst,
Mackintosh, is forecasting an overall Euro-
pean growth rate of 12 per cent through to
1984 and that the UK ‘will increase its
market share.

The British Electrical and Allied
Manufacturers’ Association (BEAMA),
which includes heavy electricals as well as
electronics firms in membership, reported a
17 per cent rise in exports over the first
nine months in 1980. In the same period,
imports were up only 10 pér cent.

ATE.

Automatic test equipment (ATE) con-
tinues to thrive. Marconi Space and
Defence Systems are supplying equipment
for the Middle Eastern miiitary base work-
shop. The contract is worth £2.5 million
and the equipment supplied will be used to
check out 150 p.c.b.s, sub-assemblies and
other electronic units on main battle tanks.

On a more modest scale a Racal ATE
worth £64,000 has gone into service with
audio engineers Neve, who make sound
mixing consoles for broadcasting and other
high quality applications. Manual testing of
a complex Neve p.c.b. takes as long as 3}
hours. The Racal ATE does the same job in
five minutes.
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CONSUMER ELECTRONICS

pr

A gallery of impressions from the Consumer
Electronics Show held in Las Vegas, January 1981,

Claimed to be the
! : G PR q G world’s first computer
% - connectable cassette
5 deck, the Eumig FL-
- P O @ 100. Built-in micro- '
e P - ° processor enables on- : T
e et r e lwewe t b: 56 tape indexing of sound . —
o e : tracks. 3
Twelve FL-1000s under computer con- (__J s
trol in an automated broadcast. Photos New Revox B795 direct drive turntable with
courtesy of Eumig. \ Linatrak tangential tracking system. Motors are
controlled by Hall effect sensors via quartz-
referenced phase locked loops. Courtesy
Studer Revox America Inc.
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More conventional
than the deck
shown above—or is
it? All operations
are computer
supervised, and
controlled entirely
at the fascia so that
the dust cover stays
down. The new
FR-D45 turntable,
courtesy of Sansu/.

\_ -

{ Not a two-facm
grandfather clock,
but the Revox
Audio Rack.
Galvanized steel to
give strength, oak
veneer to give
finish. Courtesy of
Studer Revox.

BSR’'s ADC Sound Shaper Two Mark IlIl, with l.e.d.
) slide controls, each with defeat switch for individual

3 on/off. Unit includes 12 frequency controls of 24dB J The world's most expensive
N

stereo receiver, or so it is
claimed, is the Revox B780. In-
corporating a 70W per channel
amplifier and quartz-controlled
synthesizer FM tuner, the entire
system is based on advanced
technology. The unit also uses a
microprocessor to manage the
18-station recall memory (with
back-up battery). Specification is
top line, and a Dolby FM circuit
card can be user-installed.
Suggested list: $2699.

A J

range per channel. Courtesy BSR (USA) Ltd.

a

Ultra-lightweight head-
phones by Mura.
Weighing just 1.6 oz,
the “Red Set” phones
employ samarium-
cobalt drivers. Courtesy
of Mura Corp.
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LV p—

& -
Put a tape
of any oxide

| -

3 N5 The Akai mini- formulation 1

1 b .38 RS %o 10 6 Ll component Sys- into this cas- /.

| = !Q[ tem, UC-3. The sette  deck, :

T & amplifier pro- and the on- %

e duces 45W of board com- ) — J

Y : ) power per chan- puter will 11 &% - . 4
X E nel. Courtesy of have adjus-
{ ¥ Akai America ted to correct

e e sencs mee? Ltd. bias, equali- -

sation and sensitivity within seconds. Functions are i

. Dimensions solenoid (logic) controlled. The fluorescent bar meter

UC-U3 mini-amp: allows for peak hold, and Dolby noise reduction is in- 1

4 11 in. wide, 4 in. high, 10 in. deep cluded in the GX-F95. Akai America Ltd. %
k Cassette deck: %
11 in. wide, 4 in. high, 10 in. deep \_ / N

- UC-S4 AM/FM : ._
digital tuner: - > . W =

11 in. wide, 2 in. high, 10 in. deep

— The Bearcat 150
é \ synthesised scan-
e ner, featuring 10-
channel memory,
fluorescent display
and membrane key-
pad operation. Fre-
quency ranges from
30 to 512MHz,
covering 5 bands.

DAY —

Selling the concept of psychoacoustics, A s/
“Doc”’ Cavalier of Omnisonix Ltd. says of - : 3
his Imager . . . “far more dramatic than the Bl s - -
performance of a dynamic range expander”. :
Shown here is the 801-A, intended for ]
automobile hi-fi. Courtesy of Omnisonix -\:
Ltd.
=Y
l N Y, A
]
\ .
Magnavox 14-day programmable 1
touch-tune VHS VCR, model 8340
portable. Features frame by frame 1
advance, variable slow motion, stop -
action, fast motion and picture Leading edge technology con- ‘;;!t
search; fascia or remote control. cealed in a “Mediterranean” T
styled colour TV. Model 5056 in Ve 1
L Pecan, by Magnavox. 3
v /ot
Yoy
N > Sy 7

Described as the unconventional colour e Me:jgnavnsnon Ia.s‘e.r-optlcal V|dgod|sc pla.yer. Forward, reverse, s_pegd

Akai's VC-X1 features auto-focus, whereby | = | an searf:h facnlme;, plus choice of bi-lingual-or-stereo, are built in.

camEng) Video discs are immune to dust and scratches. Courtesy of

the camera adjusts itself relative to the main subject

" Magnavox.
matter. The equipment can handle close-up and low 9 - = .

light level

work. Photo -
courtesy of

Akai.
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PP | 985S
POCKET TELEVISION
WITH
LIQUID CRYSTAL
SCREEN

Today's look in television.

The CB-954 is one of the

latest family of 19 inch

sets from Toshiba. Picture

improvement results from Ea

the following: Electronic _‘" Ve B

Noise Cancellor, Auto- PRSLIAR

matic Dark Picture inten- .

sifier, and a White Detail !

Purifier. Photo courtesy of

Toshiba America Inc. The star revelation at Las Vegas was undoubtedly three hand-held UHF-VHF f
\_ W, TVs, whose monochrome pictures are produced on flat-screen l.c.d.s. Each unit -

measures an amazing 6-8 x 3-2 x 0.7 inches thick, and weighs just 10.5

- A ounces. The screen system used measures 1-2 x 1.6 inches (2 in. diagonal). One

model incorporates a digital clock, and
another, a radio. All three televisions can
double the image size by zooming in on the
centre area of the screen.

This is the way Toshiba describe the
operation of their ‘breakthrough: "The
screen comprises a liquid crystal matrix
panel filled with liquid crystal in a gap bet-
ween the integrated circuit and the front
glass. A picture is the end result of
brightness differences on the crystal
created by voltage differentials.”

Photographs courtesy of Toshiba Con-
sumer Electronics Divn.

Computers disguised
as animals aid develop-
ment in thinking and
co-ordination in the
very young.

h 4

A unique three-
dimensional
game called
Cosmos. In addi-
tion to what are
described as

"Holoptic’’ im-
- / ages, this
sophisticated
4 l.e.d. game in-

corporates novel

M | El ics, ion f hand-
attel Electronics, a pioneer of ha T

held electronic games, is expanding in
the computerised video games field.
Some of these games are shown below.

OUTLAW BOWLING FLAG CAPTURE

/
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The EL-7001
Memowriter
is an
alphanumeric
typewriter/
calculator
with 40
word-
memories, by
Sharp.

4

Praxis 35 por]
tabie electronic
typewriter.  Auto-
matic correc-
tion of last ten
characters via

memory. Cour-
tesy of Olivetti.
___4

The Imagination
Machine Il with 27K
RAM, 14K ROM, is a small
business system with r.r.p.

$1,199. it features up to eight

video colours, sound synthesiser,

BASIC or 6800 m/c, object orientated

and point resolution graphics. Photo shows

floppy interface module inserted. Courtesy of
APF Electronics.

( Mura claim this is one of the
lowest priced digital VOMs. The
LCD-200 features easy-to-read
1 inch high digits, and is intended
for hobbyists and engineers.
Banana plugs are used in
preference to pin contacts, and
all ranges are switched, obviating
the need to change the probe
leads from one socket to another,
as is often the case with cheaper
units. Photo courtesy of Mura

Corporation.
e (4

_/
£ The “jewelry look” j
has come to
calcutators. This
charcoal grey case
with raised chrome
numeral keys and
l.c.d. display should
suit some ex-
ecutives.
\_ Y,

(

Fuzzbuster’'s
radar detector
for cars. The
remote portion,
utilising dielec-
trically coupled
waveguide tech-
nology, fits be-
hind the radiator
gritl.  Electrolert
Inc.

_4

\_

The Kosmos biorhythm unit and world time clock will
display data on six people. It also has a stopwatch.
Courtesy of Kosmos International of Atlanta.

A few of the very many Atari games on
offer. Pictures courtesy of Atari Con-
sumer Divn.

GOLF SKYDIVER

L]

TIC-TAC-TOE ADVENTURE
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..HOW THEY WORK
Part One..The Cathode Ray Tube... by lan Hickman

This two-part feature is taken from the last two chapters of a new
book by this well-known author. Published by Newnes Technical
Books the paperback is entitled Oscilloscopes. How to use them.

How they work.

THE cathode-ray tube is the main component of an
oscilloscope. A cathode-ray tube consists basically of an
electrode assembly mounted in an evacuated glass vessel (Fig.
1). The electrodes perform the following functions:
l. A triode assembly generates the electron beam,
originally called the “cathode ray”. It consists of a cathode
K heated by a filament F, a control grid G and the first
beam-acceleration electrode (2).
2. An electrode (1) focuses the beam.
3. The beam is then further accelerated before reaching
the deflection plates.
4. The vertical deflection plates change the direction of the
beam in proportion to the potential difference between
them. When this is zero, i.e. the two plates are at the same
potential, the beam passes through undeflected. The ver-
tical deflection plates are so called because they can deflect
the beam in the vertical direction, so that it hits the screen
at a higher or a lower point; they are actually mounted
horizontally above and below the beam, as shown in Fig. 1.
Similarly the horizontal deflection plates permit the beam
to be deflected to left or to right.
5. The deflected beam then hits the fluorescent coating on
the inner surface of the glass screen of the c.r.t. The coating
consists of a thin layer of “phosphor”, a preparation of

e deflection screen
v 7 2
w - - N
3 S T o =
c g I8 & 2
- — o > -

photons

| j(: impact of ,/
S_j_ };@H’Q’@ the eiectrons \\

[}

: \“ s

coating

Fig. 1. Basic oscilloscope (electrostatic) cathode-ray tube
(courtesy Enertec Instrumentation Ltd.)
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very fine crystals of metallic salts deposited on the glass.
The “spot” or point of impact of the beam glows, emitting
light in all directions including forwards. Modern c.r.t.s are
aluminised, i.e. a thin layer of aluminium is evaporated on
to the rear of the coated screen. The electrons pass through
this with little retardation, causing the phosphor to glow as
before, but now the light emitted rearwards is reflected
forwards, almost doubling the useful light output.

The potential at the focus electrode is adjusted to obtain a
very small round spot on the end of the tube. Unfortunately, if
no other control were provided, it would often be found that the
focus control setting for minimum spot widths was different
from that for minimum spot height. This is avoided by providing
an astigmatism control. In the case of a simple cathode-ray tube
this consists of a potentiometer that adjusts the voltage on the
final anode and screen relative to the deflection plate voltages.
Alternate adjustments of the focus and astigmatism controls
then permit the smallest possible spot size to be achieved. With
more complicated tubes using a high “post-deflection accelera-
tion ratio” another electrode is often needed. This is a
“geometry” electrode and is connected to another preset poten-
tiometer, which is adjusted for minimum “pincushion” or
“barrel” distortion of the display.

When an electron beam passes between two horizontal plates

ET —f”/‘_IAy

Fig. 2. Y-deflection sensitivity: see text (courtesy Enertec
Instrumentation Ltd.)
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that have a potential difference of ¥ volts between them (Fig. 2)
it is deflected vertically by an amount:

KVLD
2V
where L = length of the plates
D = distance between the plates and the point on the
axis where the deflection is measured
d = distance between the plates

V., = acceleration voltage applied to the beam at the
level of the plates

K = a constant relating the charge of an electron to
its mass.

The Y deflection sensitivity of a c.r.t. is defined by AY/V and is
expressed in cm/V. However, in practice the inverse relationship
is normally used: ¥/ AY, in V/cm, i.e. the differential deflection-
plate voltage necessary to achieve a spot deflection of 1cm.

Brilliance or intensity modulation (also called Z modulation)
is obtained by the action of a potential applied to the cathode or
grid that controls the intensity of the beam. Generally, a change
of 5V will produce a noticeable change of brightness, while a
swing of about 50V will extinguish a maximum-intensity trace.
The beam is normally extinguished during “flyback” or
“retrace”; see Part 2. This may alternatively be achieved in
some c.r.t.s by means of an auxiliary “blanking” electrode,
which can deflect the beam so that it no longer passes through
the deflection plates and hence does not reach the screen.

TUBE SENSITIVITY
The deflection plates of a c.r.t. are connected to amplifiers,

which can be of relatively simple design when the required out-
put amplitude is low; it is therefore desirable for the tube sen-
sitivity to be as high as possible. To enable the amplifierto have
a wide bandwidth, the capacity between the plates must be kept
low, so they must be small and well separated. On the other
hand, in order to obtain a suitably clear trace of a signal with
low repetition frequency (or single-shot) the energy of the beam
must be high. But the ideal tube must be:

1. Short (not cumbersome): D small

2. Bright (high acceleration voitage): V, large

3. And with low deflection-plate capacity: L small, d large
This gives a tube with very low sensitivity, considering the
formula:

AY KLD

Vv 2Vd

The requirements for high sensitivity contradict the terms of the
equation. Practical cathode-ray tubes are therefore the result of
a compromise. However, techniques have been developed to im-
prove a selected parameter without prejudice to the others. Post-
deflection acceleration (p.d.a.) is one of these; see Fig. 3. To im-
prove the trace brightness while retaining good sensitivity, it is
arranged that the beam passes through the deflection system in a
low energy condition (relatively low initial acceleration); post-
deflection acceleration is then applied to the electrons. This is
achieved by applying a voltage of several kilovolts to the screen
of the c.r.t.

Spiral p.d.a., Fig. 4, is a development of the basic p.d.a.
technique, and consists of the application of the p.d.a. voltage to
a resistive spiral (S00MQ) deposited on the inner tube surface
between the screen and the deflection system. The uniformity of
the electric field is improved, which reduces distortion. In addi-
tion the effect of the p.d.a. field between the deflection plates is
weaker, so the loss is sensitivity caused by this field is reduced.

The use of a field grid—Fig. 5a—avoids any reduction in
sensitivity caused by the effect of the post-deflection accleration
field. A screen is interposed between the deflection system and

Sensitivity =
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the p.d.a.; this makes the tube sensitivity independent of the
p.d.a., a significant benefit. The screen must, of course, be
transparent to the electrons and is formed from a very fine
metallic grid. With this system we reach the domain of modern
cathode-ray tubes.

The next development is the electrostatic expansion lens—
Fig. 5b. By modifying the shape of the field grid (e.g. a convex
grid) it is possible to create, with respect to the other electrodes,
an electric field that acts on the electron beam in the same way
as a lens acts on a light beam. It is therefore possible to increase
the beam deflection angle, for example by a factor of two, which
improves the sensitivity by the same amount.

The field can also be formed by quadripolar lenses. So, for ex-
ample, if the sensitivity of a spiral tube is 30V/cm in the X axis
and 10V/cm in the Y axis, then the sensitivity of a lens-fitted
tube, for the same trace brightness, may be 8V/cm in X and

2V/cm in Y or even better.
=1 :
Bifigesey—
i
ov 1 kv \

5 kv

Fig. 3. Single-stage post-defiection acceleration (courtesy
Enertec Instrumentation Ltd.)

Fig. 4. Spiral p.d.a. (courtesy Enertec Instrumentation Ltd.}

Tl
ov 1KV Iun.c\h

(a) 25kV
\ —

S5}
0
£

|

l

Fig. 5. (a) Mesh p.d.a.; (b) As (a) combined with expansion
lens (courtesy Enertec Instrumentation Ltd.)
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Fig. 6. Delay-line Y-deflection plates (courtesy Enertec In-
strumentation Ltd.)

(a)

Fig. 7. Travelling-wave Y-deflection plates fcourtesy Ener-
tec Instrumentation Ltd.)

/
T -3BE o
\'
(b

Fig. 8. (a) Dual-gun tube; (b) Dual-gun tube with common X- deflection plates (courtesy Enertec Instrumentation Ltd.)

To improve the sensitivity by modifying the deflection system
it is necessary to do one of two things:

1. Reduce the distance between the plates, increasing the
capacity between them; in addition it must be possible to
deflect the beam without it striking them.
2. Lengthen the plates, again increasing the capacity;
however, the transit time involved limits the application of
this idea.

The transit time is the time taken for an electron to pass through
the deflection system: ry = L/electron speed. Suppose that a
sinusoidal voltage of period ¢y is applied to the deflection plates.
An electron leaving the plates will be in the same position as one
entering the system, because the instantaneous value of the
voltage applied to the plates will be the same (one period be-
tween the input and the output) and there will be no deflection.
To enable the beam to be deflected so as to trace the outline of
the applied signal, the length of the plates must be small com-
pared with the distance the electrons travel during the period of
one cycle of the signal. So for high-frequency work the plates
must be short, which again reduces the sensitivity.

This problem can be circumvented by the use of sectional
plates (Fig. 6). To improve the sensitivity several plates are
placed in series, connected by a delay line. As the propagation
velocity of the line is made equal to the speed of the electrons in
the beam, the deviation accumulates successively. On the other
hand the parasitic capacitance of the plates is incorporated in
the delay line, which must be terminated in its characteristic im-
pedance. The design of the line is entirely determined by its stray
capacitance and the propagation time. This brings us to delay-
line deflection plates (Fig. 7). Here, the dimensions of the plates
have been reduced and their number increased. Two flattened
helices are used, each spiral acting as a deflection plate. The
helix is constructed in such a way that its propagation velocity
corresponds to the speed of the electron beam. These deflection
systems, together with field grids or quadripolar lenses (or both),
permit the construction of very high-performance tubes.

OTHER TUBE CHARACTERISTICS

To be suitable for use at high frequencies a c.r.t. must, as
already discussed, have a highly developed deflection system.

28

But this alone is not sufficient when it is requiged to observe and
photograph fast pulses with low repetition rates or single-shot
phenomena. The brilliance of the display must also be adequate.
This is why “writing speed” is an important feature in these con-
ditions. Writing speed is defined as the maximum speed at which
a spot, passing once across the tube face, can be photographed
under specified conditions (camera, aperture, image/object, film
sensitivity).

On the occasions when it is necessary to compare several fast,
single-shot phenomena occurring simultaneously, the only solu-
tion is to use an oscilloscope equipped with a c.r.t. with several
beams. There are a number of different types available:

I. Multi-gun tubes. Fig. 8a shows a c.r.t. with several
cathode-ray assemblies mounted in a single tube. Fig. 8b
shows a tube where each gun or triode assembly has its
own vertical deflection system but shares common
horizontal deflection plates. All phenomena are displayed
with the same sweep speed.

Fig. 9. Electrode assembly of Brimar mesh p.d.a. c.r.t. type
D13-51GH (courtesy Thorn Brimar Ltd.)
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2. Multi-beam tubes. There is a single electron gun for the sereenicunentilimites

gain-compensating 125 kv
different deflection systems, typically two. The beam is cathode driver Xou.
shared between each deflection system by means of a split- | "’"‘“‘-?f‘"": ph&sg’n;:r\
ter plate. This type of tube is more economical because “'g?ﬁ’arﬁ;y focus e oy \
there is a single gun assembly. However, there is reaction i UL S veam,  facepiate
between the two systems, and the brilliance of the displays B N
cannot be adjusted separately. ’ : N

v

ALl 22
il

CONSTRUCTION
The construction of the electrode assembly of a mesh p.d.a. el : :
i Y N p, elical differential scan expansian i .
_ cathode-ray tube is shown in Fig. 9. The deflection plates are deflectors (horiz. & vert.) lens
: within the cylindrical shield and the mesh covers the square LL
opening at the end. The wires of which the mesh is woven are so _ P .-
fine that it is invisible; this also ensures that it is transparent to NCHDIESS A o
the beam of electrons. Fig. 10 shows a high-performance |AV 125 kv\/
oscilioscope c.r.t. with side connectors to the deflection plates S B o v | A r/lcceplcte
for minimum capacitance, spiral p.d.a., internal graticule, bon- = e
ded implosion guard and light guide for graticule illumination. -’—M; PNV P
= A | 5300
. Q :E.: A (green}
input Y d output
Seolnil 2l e trace
| s
| P
" W
| — v |
| v
—— |
3mm ——»!: l

microchannel
plate

Fig. 11. Cathode-ray tube used in Tektronix oscilioscope
type 7104 (courtesy Tektronix UK Ltd.)

Oscilloscopes ™|

Fig. 10. Brimar spiral p.d.a. c.r.t. type D14-210GH/82 with How to use them new
internal graticule (courtesy Thorn Brimar Ltd.) How they sl OO]{
[an Hickman

All the measures to maximise the bandwidth of a c.r.t. men-
tioned previously—p.d.a., delay-line deflection plates, scan ex-

pansion lenses—have been put together in the cathode-ray tube Explains from first principles what

used in the Tektronix type 7104 oscilloscope. This instrument the oscilloscope does and how it works. The
boasts a |GHz real-time bandwidth, this limit being set by the Y capabilities of both basic and advanced
amplifier rather than the c.r.t. itself. The latter could display scopes and related instruments are examined.
signals up to 2-5GHz, were it possible to design suitable wide- Essential reading for all users and potential users
band drive circuitry. Also, notwithstanding the conflict, ex- of these vital electronic tools.

plained earlier, between tube design parameters for optimum 216 x 138mm 128 pages llustrated

bandwidth and maximum writing speed, this tube achieves the 0408 00472 X £3.45 Paperback

remarkable writing speed of 20,000cm/us, using ASA 3000 film

without fogging. (In fact, single-shot events at that speed can Available from your local bookseller or in case of

also be seen comfortably with the naked eye.) The secret is difficulty from the publisher.

revealed in Fig. |1, which shows that in addition to the measures . SR L e ot

already mentioned, the c.r.t. incorporates a microchannel elec-
tron multiplier plate. This consists of thousands of short parallel
tubes, each coated internally with a high-resistance film. Each

ORDER NOW. Cut-out this coupon and retum itto
Patricia Davies at the address below.

individual tube acts as an electron multiplier by virtue of secon- Please send me_ _copy/ies of Oscilloscopes
dary emission, resulting in 10,000 electrons hitting the phosphor (Hickman) 0 408 00472 X @ £3.45 Paperback

for each electron in the beam. Owing to the small spacing I enclose a cheque/PO for £. in total payment
between the microchannel plate output side and the aluminised From

phosphor, together with the high potential difference between
them, there is negligible spreading of the output of each
microchannel tube, maintaining a small sharp spot size.

Address

= (PE/4 81)
NEXT MONTH: the oscilloscope circuitry.

Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH
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PART 1 1’

BRIAN CURRIE

-

THE PE Digisounder is a digital depth gauge suitable for all
types of small vessels. The l.c.d. read-out gives a clear

unambiguous display, drawing only a small operating

current. This makes it particularly suitable for sailing boats
| where power is often at a premium. The 'Digisounder’ also
' ___includes an internally pre-settable alarm which gives an
~ audible- warning if the depth of water below: the hull drops
.under a certain level.

Assumlng sufficient interest a synthesised speech board
 willbe featured in a future issue. This will utilise a small
loudspeaker and actually call out the depth indicated on the
~ Digisounder. This facility will be particularly useful to single-
~ handed sailors or when sailing at night. It will fit inside the
‘Digisounder’ case and outputs are provided ready for it.

The ‘Digisounder’ can be constructed at a fraction of the
cost of similar commercia! equipment and will replace the
‘Seafarer’ type fitted in many boats, as it utilises the same
ultrasonit transducer.

‘DIGISOUNDER’ BASICS
The principle is similar to radar in that a pulse is transmit-
ted, and the time taken for the reflection to return is propor;

tional to the distance the pulse has travelled. With ta#
pulse is electromagnetic and travels at 300,000
second approximately. The Digisounder uses an' i
pulse of usually 150kHz, which travels approx
1.5Km per second in water. So typically, we will expel
durations in the order of tens of milliseconds.
Conventional depth sounders usually have a rotor
l.e.d. or neon, which flashes as the pulse is transmitte
flashes again when it is received. By this time, the roto
moved further round the clock face. scale, giving an appro
imate indication of depth. This system, besides beink ]
sometimes hard to read, is very wasteful of power as the
rotor consumes power as it turns, and to give an appare
continuous display, the pulse must be transmitted and ¥
flashed several times a second. '

negligible power, so the overall consumption from a 9
tery is around 7mA, compared with 250mA for m
tional type.

The overall operation can be seer’from the block
in Fig. 1.1. Although the circlit contains;.c'éméin
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Fig. 1.1. Block diagram of the Digisounder

features, the basic operation is to pulse an electronic
transducer. At the same time, a counter is reset to zero and
the counter input is held open. An oscillator input is fed into
the counter, which will commence to count. The counter is
stopped and the resultant count displayed on receipt of the
transmitted pulse. This count is dependant on the depth of
water below the transducer. Varying the oscillator frequency
means that the read-out can be in feet, metres or fathoms.

CIRCUIT DESCRIPTION

The complete circuit diagram of the Digisounder is shown
in Fig. 1.2. The 1Hz oscillator IC1d, e, f controls the timing of
the circuit. It initiates the cycle of firing the 500us
monostable 1C2e, IC2f which gates the 150kHz oscillator
IC1a, IC1b, IC1c, “on" (for 500us). The tuned power am-
plifier TR3, TR4, TR5 amplifies this 9V pk-pk square wave to
about 400V pk-pk. The waveform at this stage is approx-
imately sinusoidal because of the tuning. When this 400V
signal is applied to the transducer, the crystal turns the elec-
trical signal into an acoustic one, which travels down to the
seabed where it is reflected. On returning to the transducer,
it is converted back to an electrical signal (typically tens of
microvolts).

The tuned amplifier TR8, TR10 has a time dependant
automatic gain control TR6, TR7. The 1Hz oscillator turns
the gain down during transmission and raises it again over
the following 30 milliseconds. As the transducer is fired, a
positive going pulse appears at the output of IC3b, switching
on TR7, discharging C9. Which then charges exponentially
through R15, R16 and this changing level is fed via emitter
follower TR6 to supply the first tuned stage of the receiver,
TR9. The purpose of this is to reduce the risk of a false
reflection from air bubbles or debris, which if they are near
the transducer can cause large receiver signals and hence an
incorrect depth reading. As the gain of the tuned amplifier is
very high, it is susceptible to all sorts of interference, hence
the need to turn the 150kHz oscillator off by D2 when it is
not driving the transducer (if it were not turned off, some
small amount of 150kHz might get through and saturate the
amplifier).
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Internal view of the Digisounder

COUNTER

The heart of the unit is the main counter, which receives
pulses from the oscillator. The gate of the counter is held
open from the moment the transmitter is fired until the retur-
ned pulse ‘disables’ the counter, and operates the latch, up-
dating the display. The time the gate is held open is propor-
tional to depth of water and the frequency of pulses fed in
during this time determines the ultimate displayed figure.
Therefore, by feeding in different frequencies, the counter
will display feet, metres or fathoms. As an example, the feet’
oscillator is exactly six times the frequency of the ‘fathoms’
input. This automatically converts the reading into fathoms.

The counter used is the Intersil 7224, a 44 digit counter
that will drive an l.c.d. directly. Although 3% digits are suf-
ficient, this i.c. was chosen as being the most convenient
method of implementing the required function. It features
low power operation, direct 7-segment l.c.d. drive, latch and
reset inputs and a count inhibit {(enable/disable) control.

““NO REFLECTION'* DEFLECTION

The flip-flop IC4a, 1C4b is set by the 1Hz oscillator at the
beginning of the transmit pulse and reset by the
demodulator 1C3e when a reflection is detected (so the out-
put is high for a time proportional to the depth of the water,
and this signal is used to ‘enable’ the 7224 counter). If the
bottom has soft mud or substantial weed growth, it is possi-
ble that no reflection will be detected. IC5a, IC5b another
flip-flop is set on transmission, and stays in this position as
long as reflections are received. If, however, after approx-
imately 0-5 seconds, no reflection is received, iC5d resets it.
IC5a output goes low, which resets the main flip-flop (tC4a,
IC4b) and prevents the latch pulse being transmitted by
IC4d. TR11 turns on, and pulls the reset and latch inputs of
the 7224 low. This makes the display show a zero reading
indicating that no reflection has been received. As soon as a
correct reflection arrives, normal operation recommences.

DEPTH OSCILLATOR

By varying the rate of the oscillator IC6b, IC6e, IC6f ap-
plied to the count input of the 7224, it is possible to arrange
the display to show the depth in any desired unit — feet,
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COMPONENTS. ..

Resistors
R1 22
R2,R11,R12 1k (3 off)
R3, R42 2%2 (2 off)
R4,R13, R16, R26, R28, R29, 100k {12 off)
R35. R36, R38, R39, R44,R46
R5, R20, R30, R32, R37, R45 10k (6 off)
R6, R7. R22, R24, R41 1M (5 off)
R8,R18 560k (2 off)
RY, R31, R40 47k (3 off)
R10,R17 22k {2 off}
R14, R25 4k7 (2 off)
R15, R33 33k {2 off}
R19 2mM7
R21, R23 470 (2 off)
R27 470k
R34 68k
R43 10M

All resistors $W 5% carbon

3 pole 4 way switch
3} digitl.c.d.

C6,C7 47p (2 off)

c9 47n

c12 220n

‘C13,C16 560p (2 off)

c22 10n

C26 22n

c27 1
Semiconductors

D1 IN4OO1

D2-D14 1N4148 (13 off)

D16 BZY88 10V Zener

D15,D17 BZY88 5V6 Zener (3 off)

TR1,TR4 BFY50 (2 off)

TR2,TR3, TRB, TR7, TR9, BC237 (7 off)

TR11,TR12

TRS TIP41A

TR8, TR10 2N3819 (2 off}

IC1,1C2,1C3, IC6 4069 (4 off)

iC4 4011

IC5 4001

1C7 ICM7224
Miscellanous

Potentiometers
VR1. VR2 10k permin. {2 off}
VR3 22k per min.
VR4 47k per-min.
VRS 470k per min.
Capacitors
C1.C8 470u 16V (2 off)
C2,C14,C17 10u 16V (3 off)
C3,C15,C18,C24 100p (4 off)
c4 470n .
C5,C10,C11,C€19,C20,C21, 1n (9 off)
C23,C25,C28

L Essex (0268 727383). Price £69-80 (transducer extra}

Constructor’'s Note

A complete set of parts for the Digisounder is available from Lascar Electronics, Unit 1, Thomasin Road, Basildon,

PP7 battery and connector

15 way p.c.b. plug and socket

Case Pac Tec 60119-1 4
UHF socket ,
Rm10 {AL250) pot core kit (RS228-242)
YXNS 30450NK 2mH choke (2 off}

22 s.w.g. enamelied wire

36 s.w.g. enamelied wire

Ultrasonic transducer

Soidercon pins

WD 1 Piezo-Electric Sounder

-

metres, fathoms, inches etc. For the purpose of this design,
the first three are used.

Those who know the ICM 7224 will, no doubt, realise that
it is a 41 digit counter, but here it is only being used to drive
a 31 digit display. This is because there is little point in
measuring to an accuracy of 0-01 feet {jth of an inch) when
the boat will be moving up and down substantially more
than that, due to the movement of the water. A 37 digit dis-
play is easier and cheaper to obtain with larger digits for the
same glass size.

*“TOO SHALLOW’' DETECTOR

As the current consumption is so low, there is no reason
why the instrument should not be left on all the time, in
which case the shallow water detector IC4c comes into its
own. If there are three consecutive readings below a preset
level {adjustable by altering resistor VR5 on the p.c.b.) an
alarm sounds, so you can sleep in confidence that if the tide
goes out, you will be woken up before it is too late! Three
consecutive readings are required, as you might get an oc-
casional low reading from a fish or piece of debris near the
transducer. The output from IC4a is taken low when the
transmitter fires and stays low until the flip-flop is reset by
the returning signal. When the output first goes low, C26
discharges at a rate set by VRS5. If the main flip-flop is reset
before the voltage on C26 is below the CMOS threshold (ap-
proximately 4-5V) due to shallow water, then a negative go-
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ing pulse on the output of IC4c paftially discharges C27.
This is normally being charged via R43. However, the circuit
is arranged so that three consecutive ‘low level’ readings dis-
charge C24 to the point where IC5¢ switches on TR12, ac-
tivating the alarm. VR5 allows setting of any depth between
2-3 feet and 25 feet.

If the depth sounder is to be used on a boat with an
engine, it is imperative that the engine is properly sup-
pressed, otherwise it will produce interference, giving ran-
dom depth indications.

POWER SUPPLY

The instrument operates from a 9V supply, from which is
derived a 5V supply for the logic circuitry. The 9V supply can
be from the internal PP7 battery, or external in the range
12V to 30V. The external input is regulated down to approx-
imately 9V by D16, TR1. D15 and TR2 regulate the 9V input,
down to 5V. Diode D1 protects against reverse polarity con-
nection of external supply.

The instrument can be powered from either a supply in
the range 12V to 30V or an internal 9V battery, but not both
at the same time, because the 9V battery may leak corrosive
chemicals as a result of having charge pushed into it. If ex-
ternal supply is used, the internal 9V battery should be
removed.

NEXT MONTH: Construction, Testing and Instal-
lation

38



P.E. COMPUTER SPEECH PROJECT

See P.E. Nov. ‘80 and Dec. ‘80 for relevant articles.

MODUS:SYSTEMS.LTD

Phone Letchworth (04626) 74468/76392
29A EAST CHEAP, LETCHWORTH, HERTS SG6 3DA.

ADD VERBAL OUTPUT TO A COMPUTER OR
LOGIC SYSTEM OF ANY KIND.

Modus Systems Ltd can now supply a range of fixed-
vocabulary speech. synthesiser boards to aid in the.evalua-
tion and addition of speech to any computer or fogic device.
The words available are basic and revolve around numerical
words such as “two”, “thirty”, “pounds”, etc. The units of

articular interest, produced by Telesensory Systems inc
?TSI) aresthe 24 and 64 English units, consisting of a con-
troller chip and one or two 2K ROM's, respectively.

Interfacing depends upon three main systems: logic,
power and audio sections. Modus Systems have developed
a General Interface Board which includes ail of these
aspects and permits easy interfacing to your logic system.
Two levels of power supply are raquired. One {+5 Volt} is ex-
pected.to be supplied from the microcomputer. The other is
supplied from a power supply on the interface board, which
also includes afl necessary interfaces to the computer. The
board also has an edge socket in which the speech board
sits, and a plug and socket for ribbon cable connection to a
computer. A small 10 to 15 Volt transformer is required for
power and an 8 Ohm speaker for the voice output.

A computer is by no means necessary to use the speech
board. Any device (even a bank of swlt::nesl) which gives a
6-bit word to signify which word is to be spoken, along with
a start signal will control the wunit. Applications include
speaking clocks, telephone answering. games, calculators,
audlo readout in Industrial control applications, etc, etc.

LOW COST
SYNTHESISED
SPEECH

Vocabularies and prices:

S2A{£44.95 + 80p PP + VAT: SPECIAL INTRO OFFER).
24 ~ Calculator type words: 0-9. +, —, %, etc.

528 (£69.50 + 80p PP + VAT) 64 words.

As for S2A plus “ten”, “twenty”, etc, “pounds”, “cm”,

“ounces ", etc.
S2C{£69.50 + 80p PP + VAT) 64 words.
Full ASCIi set — each ASCIIl Coder verbalised in sequence.

interface Board (Kit) {£14.95 + 80p PP + VAT).
S2A, B, C board plugs into on-board socket. This PCB contains latches. audio
filter, PSU, audio amplifier, 1/0 plug and socket.

% UNLIMITED SPEECH NOW AVAILABLE

Modus Systems can produce customised speech fonts to suit individual
applications. Vocabulary generation costs will depend on the specific words
required, but they are not likely to exceed £ 150 pounds per new English word.

The EDUKIT has proven a great success providing an excellent introduction to silicon
chip technology from the bottom upwards. Many schools and colleges are using the
kit, and sales now extend world wide. The machine.is not mean to form the basis of a
large and expandable personal computer system. The EDUKIT teaches all those
things which a purely BASIC running machine cannot. l.e. the basis of hardware
electronic control, down-to-earth Bits and Bytes, Machine Code etc. — and all this at
a really throw away price. The manual is written by Dr. A. A. Berk to impart
educational understanding from the beginning.

1802 USER’S MANUAL (essential for full understanding of MPU used in EDUKIT)
£4.75 + 50p PP.

FULL SOCKET SET for EDUKIT: £2.99 + VAT (PP included).

GETTO GRIPS WITH THE MICRO PROCESSOR
ITSELF WITH

THE EDUKIT
you can even make it talk with our
speech board!

FULLKIT: £36.95 , 80p PP 5 VAT

Designed by Dr. A. A. BERK
(see P.E. review (April edition) & P.E.
special offer May and June)

TECHNICAL SPEC.

** CMQOS 1802 Processor (RCA) — ex-
celient MPU for control.

** 256 bytes of RAM — plenty for learning
machine codes.
** Hexadecimal
readable.

** Full hex keyboard — positive " click” type
switches.

** Full manual — starts at soldering, ends
with control circuits.

** Loudspeaker output — simple audio ex-
periments.

** Excellent for all ages from secondary
school level upwards.

LOW COST
EDUCATIONAL
MiICRO-
COMPUTER

display -

large and

o

%% COMING SOON

Series 1l speech board containing 119 words and ali interfacing necessary
on a single PCB (requires a single +5V supply only}. Spare ROM socket may
be used for a custom vocabulary.

See P.E. Dec. '79 and Jan. ‘80 for full description of programmer, along with interface to COMPUKIT.

EPROM PROGRAMMER P.C.B. £8.95 (fully inc.)
(For 2708’s & multi supply 2716’s)

0- AUTO TRANSFORMERS MAINS ISOLATORS (SCREENED)
2 oPn{izzaz\é_czx%lvzm(‘);zv Voltages available 105, 115} Prl 0-120; 0-100-120V (120, 220,
s 190, 200, 210, 220, 230, 332 240\/5)55%% 610{5’5{0’55?8\/, év;icf7g)
! € i , 60,110, 115, 120, 125, 175,
CONTINUOUS Rer 12y 24y Puce  PaR IS a0 441 100] 980720, 225, 230, 235, 240V.
30 VOLT RANGE (2x15V SECS) Al ot Eole 2.80 100 | 64 75 589 120) Ref VA Price P&P
Pri 0-220-240V Sec Volts available 3, e i : 4 ! 4 150 5.70 1.20 *07 20 4.84 1.20
RATIN 71 2 1 3.86 100
4,5,6,8,9.10,12.15, 18,20, 24, 30V d i8 a 2 2.48 120 | 93 3 10-08 144 149 60 7.37 1.20
or 12-0-12V or 15-0-15V. All voltages are at fuli load. 85 4 55 8.16 1-20 67 500 12.09 184 150 100 12;: 1.44
Amps (o) S : 84 1000 20.64 220| 151 20! . 1.72
Ret. 15V Price  P&P + VAT 156% AL 4] 2 78 1291e3 1500 251 OA | 152 250 1481 204
112 51 1 290 1.00 SN 5 893 160 | 95 2000 3831 OA | 154 500 22.52 220
79 1 2 393 100 60 VOLT RANGE (Split Sac) 116 12 & 9.89 160 | 73 3000 65.13 OA 155 750 32.03 O.A.
3 2 4 6.35 1.20 | Pri 220/240V Voltages available 6, 8, 17 16 8 11.79 172 {80S 4000 84.55 OQ.A. 156 1000 40-92 Q.A.
20 g e 7.39 144110, 12,16, 18, 20, 24, 30. 36, 40, | 115 20 10 15.37 1.84 |57S 5000 98.45 O.A 157 1500 56.52 QA.
21 a{ 8 679  1.60 | 48,60 or 24-0-24V or 30V-0-30V. 187 30 1% 19.72 2004 |*0.115, 220, 240. 158 2000  67-99 0.A
51 5110 1086 1680| Ref  Amps .| 226 80 30 40.41 OA. T5V ot Range 159 3000 95-33 Gy :
181; g :g :gig :;g 5 50; 30v Pric2e7 ";[‘82'8 (7-5-0-7.5 ’SPri 0—240VISec 115 t;r 240V
. d 124 5] 1 4. . SPLIT BOBBIN Pri 0.240-Se tate sec volts required.
89 1020 1883 184 126 1| 2 850 120 |12-15-20-24-30V Volts out 3, 4, 5, 6, 8 JALERIES 2 83§
90 1221 2 21.09 QA 127 2 4 8.36 160 |9 10,12, 15,18, 20,24 30V or 12-0-12 173 24 3'95 0-90
91 15| 30 24.18 8':' 125 36 1210 172 | or15.0-15V. LA e 105 SCREENED MINIATURES
92 201 40 32 A 1§3 4 1% 1:7!47; }'32 Ret 009 — 1 Amp £2-98. P. & P.£1.10. 175 3A 8.30 110 |Aer ma Voits € pap
S0 VOLT RANGE (2x25v secsl | .20 3[19 1742 180 [Ref0i0 -2 Amp £4.65. P. & P. €110 238 200 303 2.83 0.50
Pri 220/240V, Volts out 5, 7. 8. 10 13. | 159 a7 oo G YA |-oRenaflameln ing O Sy pasiaval Bile] UK 212 1A 1A 06,06 3.14 1.00
12 11,2033 40V or 20:020vVor | 132  10l20 3251 OA |TRANSFORMERS END OF LINE OFFERS e o e
25-0-25V. 4 d Post- {235 330.330 0-9.0-9 2.19 0.60
2o : 189 12i24 3747 OA |mg16-—240V: Serl) 13-0-13 1A, 2) 207 500,500 0-8-9.0-8-9 3.05 0.95
Ret. 50y | 26v  Price PGP ["CASED AUTO TRANSFORMERS 12V 150ma £1.50 age | 708 1a.1a 089089 3.88 1.20 |
102 5 1 ‘57 -20 1540V cable in115V USA flat pin outlet. g onl 236 200,200 0-15 0-15 2.19 0.60
1o 2 8 o [ Price pap  Rer | M708-—BK to3Q matching transformer 5W 90p 40p Y- | 2% 300,300 020 0-20 3.08 1.00
e il & 942 160l 20 8.55 095 5w |B7 = 0-110-120-240V, Sec 20V 1A £1.80 66p| Over- 2 TaCE) A e LI o [
106 4{ 8 1282 172{ 75 8.50 120 64w |M679- 120V x 2:36V 1-6A £3.00 78p | seas [ 208 1A oIS e 395 120
107 6 |12 1637 18al150 1100 144 4w |MB65 - 100V Line to4Q 10 watts £1.90 60p t |08 7aiaY o1527-0mics .84 1.20
118 8 |16 2229 220|250 1339 144 69w b RS A it 5:88 0.50
19 10 | 20 27.48 0Q.A | 500 20-13 204 67w | M1020 —0-240V 12-0-12V . 50ma 750 41p | extra 233 50 a h
109 12 3288 OA | 000 30.87 220 84w | M1126- 120/240V:9-0-9V . 1A £1.79 710 {34450, (H 2-19 0-44.
AVO TEST METERS iBridge Rectifiers NEW RANGE TRANSFORMERS
0-36-48 twice to give 36-0-36 48-0-
BRI EERe iy SERALY OTHER PRODUCTS 100V 25A £1.80 | 48V, 60v, 72V, 84V, 96V.
73 Electronic & TV Service  ggg'gg 100V 50A £2.20 Amps  Ref Price P.&P.
MMS minor 89x 139x38 £36.90 TU4315 Budnot Mater \ e 200V 2A 52 05 430 4.88 0-76 |
Waee Megger 500V 87.00 | 20KQ Ranges to 1000V, 2-8A AC/DC ";?;:::gf:do:?;A;?;;‘,:U:ﬁza‘:;z :(11015 200V 4A .75 i 431 8-12 0.99
DA211 L.C.D. Digital gg;’-gg 500K Res. In steel case £15.85 P&P £1.32 E : 400V 1A .25 2 432 13.35 1.31 |
g\fozl‘l)i':ﬂlcﬁ'%igoilgltt"c.D. £108.90 | SPECIAL OFFER MuHimeter (20KQ/V) with | P8/ - BOmm x 62 x 40 80p P&P | 4oov 4a .98 3 433 1617 1.40 i
Avo TI169 in circuit transistor combined audio/LF. test-oscillator at 1KHz. | PB2 - 100mm x 75 x 40 90p 50p 400V 6A £1.44 4 434 20-65 28Ik
testar £45.00 |and 46,‘: KSHOZ(.) :A(ZDC '“:a 100(2 v?:‘llls, s_DC P83 - 120mm x 100 x 45 £1.04 VAT 500V 12A £3.60 g :gg §2:g 264A7
Al Avos Meggers and accessories | Curfent to (e3istance’ 1o ize | pg4 — 215mm x 130 x 85 £2.68 + Sk FAS
available. P&P #9%55. Yow VAT 160x97 x40mm £8.50. P&P £1-00, VAT 15% P&P 20p VAT 15% 8 437 40.03 O.A.
- {Metal Oxide Resistors ;W 5% £1.00/100 BATTERY ELIMINATORS TELEPHONES
_” 30p P&P + VAT. A bargain. Use instead Pligs into 13 amp socket 6-7.5, 9. 300ma £4.60 + P&P Latest model telephone, brand new, boxed.
Antex Soldermg Irons 15W (CCN240)jot Carbon Film! in T0O's only. 60p + VAT, 2-tone grey £11.50 +P&P £1.20 + VAT
& 25x £4.58 + 55p PRP + VAT, (Electrosil) : ; ]
$2{egy stand for above £1.75 + P&P 30p| 3900/4700/6 100/5600/820Q/1K1/1K2 o (AESRRETERS e BURGLAR ALARM — Uivssoric 207 !
L E range no Installation costs. Key operated;
Sotdering fron - 25W t0 BS spec. £1.75(1K6/1K8/2K/2K4/3K/16K/20K/22K/24K/4TK/B2K/ | 5'55/A 620 0504  6.70 | Send20p | buili in siton (external bell can be added).
+30p P& ;VAT- . 100K/110K/120K/130K/1 80 QK/270K/, 8‘500 A $95  0-500uA eA;o for Looks like a speaker. £98.00 £2.00 P&P
De-solder Pumps — Spring loaded witl o H e 1 g T -1m, o G-1m. 8.70 1 + VAT,
quic: ac(iar‘\ bungg ;e.!sasgaf‘opr gge han? Barrl e E I ectro n l cs L d o 0-30v 5.95 0.30V 6.70 Prices “*Educational’” Meters (Moving coil)
working. Large £5.10 + p + VAT, VU ind. Panel 48mm x 45mm or correct
Small £4.75 + P&P 30p + VAT. 3. THE MINORIES, LONDON EC3N 1BJ  PITtSprmnie Lhivyt) (i (2O TGN o et j
Reptacement tips. Small 85p + VAT TELEPHONE: 01-488 3316,7,8 SV041 Edge _or _centre with top screw terminals for quick connections.
Large 88p + VAT. 2er0!£2.60 Carriage 76p. VAT 15% f
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST Y g SizelZ5 78 malscale B8 SO RN G AL
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oPACEWNT

FRANK W. HYDE

THE NEXT DECADE

The Calendar for the ngxt decade is a very
full one. It is hoped that it will begin with the
first trials of the Space Shuttle, Columbia.
This issue of Spacewatch should be in your
hands for the date set for the launch, which is
the 17th of March 1981.

At the present time of writing Columbia is
set up on its launch platform at the Kennedy
Space Centre in Florida. The vehicle was
powered up from the ground using ground
based power. Engineers have since January
Sth been making the final inspections and the
exhaustive check of the systems.

On January 6th the prime team of astro-
nauts, John Young and Robert Crippen
together with the back-up crew practised the
escape routines. The back-up team are Joe
Enge!l and Richard Truly. There are complete
safeguards for the crew from the moment of
count-down. A quick exit is possible during
the final hours of count-down if an emergency
should arise.

The first orbital flight will last for 54 hours.
During this flight the crew will test all the
systems including the opening and the closing
of the 59 feet long doors which cover the
payload bay (where the spacecraft to be
launched will be carried) and the space which
is provided for other instruments.

The Shuttle with its boosters will be
launched vertically and will later re-enter the
atmosphere to glide in an un-powered condi-

tion to the NASA Dryden Flight Research

centre in Edwards, California. If an
emergency should arise the crew can also land
in Florida or at the White Sands Missile Base
near Las Cruces, Mexico.

PROSPECTS FOR THE NEXT
DECADE

August 1981 will see the encounter with
Saturn by Voyager 2. Plans are already being
finalised for this event. The success or

otherwise is dependent on the state of the vehi-
cle when it arrives in the area of Saturn, before
going on to Uranus.

The Soviet Union have a planetary
programme which will involve four Venus
probes. Venera Nos. 13 and 14 will be
launched in November this year with an en-
counter date in the spring of 1982. Two more
Venera craft nos. 15 and 16 will be launched
around June or July 1985.

The missions will be “landers” and will very
likely be similar to the Viking landers used by
NASA on Mars. The two vehicles 13 and 14
will land March/April 1982 to examine the
surface of Venus and, no doubt will be making
the details of the project avaitable. The 1984
mission will be a joint mission with France.
Venera 15 and 16 will carry two balloons and
two landers. These balloons at present being
developed will carry instruments for the study
of the Venusian atmosphere at a height of 56
km over a period of about six days. The lan-
ders will be carrying out observations from the
surface at the same time. It is not known at
present whether the vehicles themselves will
orbit or flyby, but one will leave for an en-
counter with Halley’s comet. This will be in
1986. This vehicle will be equipped with a
specially developed camera supplied by the
French.

The European Space Agency is preparing
the Exosat which will be an additional satellite
to cover the X-ray spectrum. At the moment
this is the province of the Einstein satellite of
NASA. An additional booster will be added to
the Ariane launcher in order to get the re-
quired power to lift the Exosat to its eccentric
orbit, taking it some 200,000km above the
North Pole. The vehicle is equipped to study
the position, structure and spectra of the
sources emitting X-rays in the energy range
up to 1-5keV. This satellite will operate as an
observatory so that the groups of observers
can share the time. The date set for the launch
is November 1981.

A joint European/United States venture for
the launching of an astronomical Sateliite in
August 1982 will go ahead, but at a higher
cost due to certain technical problems. Its task
is to study the infra-red wavelengths, which
cannot be done satisfactorily from ground
based telescopes, because of the carbon
dioxide and water in the Earth’s atmosphere.
This satellite is the IRAS.

Another joint NASA/ESA venture will be
the Space Telescope. This is due to be
launched by the Space Shuttle in December
1983. The exact date of launch will of course
depend on the progress and time table of the
Shuttle programme. The telescope will have a
primary mirror of 2-4m diameter, and will
carry a number of instruments for the task to
be undertaken. The benefit of this telescope
will be that it will be some 500km above the
atmosphere and will in consequence produce
results of the order of 10 times greater than
the largest of the earth based instruments.

In 1984, during March, the Galileo probe is
due to be launched. This vehicle has also had a
number of difficulties due to the financial trou-
bles that have beset NASA. The plan is to
send a probe deep into the atmosphere of
Jupiter and an orbiter to go round the planet.

The orbiter would be sent ahead of the probe
and will circle the the planet for 20 months
make close observations of the conditions of
the atmosphere. The probe will study the at-
mosphere down to a level where the pressure
is more than 10 times that of the Earth. Both
vehicles will encounter the planet in July 1987.

Still another joint mission is the Inter-
national Solar Polar Mission. The object of
this mission is to explore that part of the solar
system away from the ecliptic. It will be the
first time that any spacecraft explore that part
of the solar system about which we know
nothing. The orbit will be over the poles of the
Sun. Two spacecraft will be despatched to-
ward Jupiter and “flicked” round in the
planet’s gravitational field toward the Sun.
They will be launched in such a way that they
pass over each of the solar poles, that is, they
will travel in opposite directions.

Their task is to study the high energy parti-
cles of the solar wind and study the solar
magnetic field. This is a most important mis-
sion to which the European space agency has
already allocated £30 million.

In 1986 the Venus Orbiting Imaging Radar
mission will be launched from the Space Shut-
tle. The object, as its name implies, will be to
obtain radar pictures of the surface of Venus.
The system of imaging that has been suc-
cessfully developed will enable distances down
to 150m to be resolved through the thick
cloud cover. This vehicle will be dispatched in
May or August depending on which trajectory
is chosen. It will arrive at Venus in December
of the same year.

Another special mission is that of Giotto.
This is to be launched by an Ariane vehicle in
July 1985 on a trajectory to intercept Hglley’s
comet in March 1986. Attempts will be made
to obtain imaging of the nucleus and measure
the gas and dust of the coma. There is a great
deal at stake in this mission, for an accurate
knowledge of the composition of comets is
very necessary to qualify present theories of
cosmology.

The United States will carry out a plan to
extend Gamma-Ray astronomy. The obser-
vatory will be launched in August 1985. The
Shuttle will also be the vehicle for this mission.
The observatory will examine, from an orbit
400-500km above the Earth, the very short
wavelengths below 10~m. It is hoped that
these observations will help to provide clues as
to the nature of Pulsars, Quasars and Super-
nova.

To make a new map of the sky a special
satellite, Hipparcos, is to be launched in
1986/1987. This was put back in favour of
Giotto to ensure that at least one spacecraft
was able to rendezvous with Halley’s comet.
Hipparcos’ mission is an extremely important
one for the same reasons that Giotto was
important: further accurate knowledge of the
universe.

Hipparcos will measure the positions and
motions of 100,000 stars with an accuracy
that is not possible from Earth. The measure:
ments will also provide better evidence of the
quasars and sources near the edge of the
observable universe.
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ALSOQ... The first two projects designed to fit the case

wrea | e K

L

\

... These will be
followed in the
June and July
issues by at least
6 more projects
designed to fit in
the gase

Precision Digital Multimeter; Precision Digital Thermo-
five functions, four ranges per meter; —55°C to +150°C;
function; diode check; fully stainless steel probe; laser
protected; +0-5% basic accu- trimmed i.c. sensor giving
racy (d.c. volts). No calibration excellent linearity and easy

required. calibration. vw.
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.. PLUS SPECIAL DPM OFFER

O match the free case we will also have a
" special offer on this brand new l.c.d.
jigital panel meter. The meter employs
watch manufacturing techniques to reduce
the depth to a minimum. The current drain
has been reduced to only 200uA which
means a PP3 battery can power the display
for typically two years if used 8 hours a day.

EXTRA GASIS...

Other features include 15mm digits, digital
hold facility, auto-zero, auto-polarity, single
rail 5-15V supply, programmable decimal
points and 200mV full scale deflection.

The meter will fit neatly into our free case
and all our projects will use it. An exclusive
special offer price has been arranged for PE
readers—full details next month.

We will be presenting ‘’PE Case Vouchers’’ in subsequent issues
so that regular UK readers can obtain extra cases for a fraction of
the normal cost. With at least eight different projects we think you

will want another case!

M ate Sare of Youn oty How!

We do not want our regular readers to miss out due to the heavy
demand this issue is bound to attract, so please order a copy from
your newsagent NOW!

LECTRONICS
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A SPEECH processor is essentially a device which improves
the intelligibility of a voice signal. This is particularly im-
portant where the wanted signal is contaminated by noise or
where the signal varies over a wide range. Several different
types of processor are possible and these vary considerably
in complexity and effectiveness.

The unit to be described not only provides an increase in
signal level but also reduces the dynamic range of the signal.
It is therefore eminently suited to applications where a con-
sistently high level of output is required from a signal which
varies in amplitude. The unit employs an active limiter and
therefore avoids some of the time constant problems
associated with dynamic speech compressors. Active filter
techniques further enhance the output signal by reducing
noise and harmonic distortion.

The circuit uses only one integrated circuit, a FET input
quad operational amplifier, and may be readily inserted in
the signal path of such equipment as public address am-
plifiers, tape recorders, transmitters and transceivers.

CHARACTERISTICS OF SPEECH

Very large variations in instantaneous signal are present in
speech waveforms. This can often be an important con-
sideration in the design of equipment for use with voice
signals including public address amplifiers, transceivers etc.
The 'peak factor’ is defined as the ratio of peak to RMS
sound pressure over a specified bandwidth. For unfiltered
speech the peak values exceed the RMS values by typically
some 10dB or more over a time which is equivalent to the
length of an average syllable. Over a longer period of time,
however, this value is greatly increased and the peak factor
is typically some 20dB. Thus, if a public address amplifier is
producing, for example, an average power of 1W from a
given source it must be capable of a peak power of around
100W if the signal is to be reproduced faithfully.

In many applications, however, the important considera-
tion is intelligibility rather than accuracy of reproduction.
Here we are concerned not with the absolute signal power
but more with the ratio of signal to noise power. This can be
increased by either reducing the transmission channel
bandwidth or by raising the average level of the signal whilst
the noise in the transmission medium or recording system
remains constant. The latter technique has the effect of
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T
SPECIFICATIONS

Maximum limiting 3dB change in output for 20dB change
in input

input signal range 2mV to 2V peak-peak

Output signal range 20mV to 6V peak-peak

Minimum input signal for onset of limiting 6mV peak-
peak

Input impedance 10k typical

Output impedance 150R typical

Supply 6 to 9V at 12 to 20mA

reducing the dynamic range of the signal or, to put it in sim-
ple terms, making the quieter sounds louder whilst the
louder sounds stay loud!

A further consideration is that, for a given system, there is
often a maximum signal level that should not be exceeded.
This is important in, for example, such applications as broad-
cast transmitters where overmodulation of the carrier results
in a signal having an excessive bandwidth.

SPEECH PROCESSING TECHNIQUES
The two principal methods for restricting the dynamic range
of a signal are amplitude limiting or clipping and dynamic
compression. The former method has the advantage that it is
simple and fast to act, but has the disadvantage that har-
monic distortion is introduced by the limiting action.
Dynamic compressors are relatively distortion free but are
somewhat more complex. They also have considerable
drawbacks associated with attack and decay time constants
of the AGC system employed; the compressor may not
operate quickly enough to respond to a rapid transient and,
furthermore, may be slow to recover once the compression
action has been started. Fig. 1a shows the general block
schematic of an amplitude limiter whilst, for comparison,
Fig. 1b shows the arrangement of a dynamic compressor.
The circuit described in this article uses an active limiting
arrangement. As with all limiters some distortion is in-
evitable. This is primarily due to the generation of harmonics
caused by the non-linearity of the transfer characteristic.
Harmonics of the lower frequency components (say below
1kHz) of the input signal are more significant because they
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fall within the frequency range of the speech signal. At mid-
dle and high frequencies (say above 2kHz) the harmonics
generated fall outside the speech signal frequency range and
can be attenuated by means of a suitably designed filter.

The transfer characteristics for various degress of am-
plitude limiting are shown in Fig. 2. 'Hard-limiting’ occurs
very abruptly, there being no perceptible increase in the out-
put signal amplitude beyond a certain input level. ‘Soft-
limiting’, as its name implies, is somewhat more gentle and
the slope of the transfer characteristic is made to fall
progressively as the input signal amplitude increases above

AN
INPUT 4{][ OUTPUT
LIMITER
Fig. 1a Amplitude limiter block schematic
INPUT p—temeO) OUTPUT

d.c.CONTROL
VOLTAGE

oYY R o

DETECTOR

TIME CONSTANT
OF DETECTOR
FILTER

Fig. 1b Dynamic compressor block

a certain threshold level. ‘Soft-limiting” offers some advan-
tages over ‘hard-limiting’ as regards the generation of un-
wanted harmonics of the input signal. These are con-
siderably reduced with the result that the output signal is
less harsh and consequently more pleasant to listen to. Also,
due to the reduction in harmonic content, less stringent re-
quirements are imposed on the subsequent filter stage.
Typical signal waveforms obtained with ‘hard’ and ‘soft-
limiting’ are shown in Fig. 3.

The degree of limiting employed depends largely upon the
particular application. A change in output of, say, 3dB for a
change in input of 20dB may be eminently suitable for voice
communications over a noisy radio channel, however, for
public address and tape recording of speech signals a
somewhat less severe 8dB change in output for a 12dB
change in input will be more suitable. An essential require-
ment, therefore, of a general purpose speech processor em-
ploying amplitude limiting techniques is that the degree of
limiting should be adjustable over a wide range. In practice,
and since the input signal level may vary from one source to
another, this means that the signal level both preceeding
and following the |imiter stage must be made variable. By
careful adjustment a wide range of limiting can be achieved
and a variety of input and output signal levels can be catered
for.

The block schematic of the speech processor is shown in
Fig. 4. The first stage is an amplifier with a voltage gain
which is adjustable from approximately 1 to 100. The limiter
stage which follows has a fixed voltage gain of 2 for small
signals and this falls dramatically as the signal level in-
creases. The active low pass filter has an upper cut-off fre-
quency of approximately 4kHz and significantly reduces the
harmonic content of the output signal from the limiter. The
final stage is another amplifier, the gain of which may be ad-
justed over the range of 0-05 to 4-5.
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Fig. 2 Transfer characteristics for various degrees of am-
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Fig. 3 Effect upon signal waveforms of the flimiting charac-
teristics depicted in Fig. 2
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Fig. 4 Block schematic of the Speech Processor
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100k

IC1=TLO74CN
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Fig. 5 Circuit of Speech Processor

F&esistors
R1 4k7

Capacitors »
C1

COMPONENTS. e,
R2 4k7 C2 10u 16V tantalum
R3 10k C3 470n polyester
R4 10k . C4 10u 16V tantalum
R5 4k7 Potentiometers C5 22y 25V tubular
R6 4k7 VR1 1M miniature horizontal preset C6 10n polyester
R7 47k VR2 1M miniature horizontal preset Cc? 10n polyester
R8 400k Cc8 2u2 35V tantalum
R9 3k9 Cc9 10u 16V tantalum
R10 3k9 Cc10 10u 16V tantalum
R11 100k C11 100u 16V p.s. mounting tubular
2 1 § l(k)‘?k Miscellaneous :

. Printed circuit board plastic case measuring approx. 150
2:2 g;Z)k Sellcn1lconductors x 80 x 50 mm DPDT miniature toggle switch, sockets (2
R16 10k 01 TLO74CN off) 3-pole jack or similar, battery connector-—snap fit to
R17 ‘ 1K 02 :m:::g PP3 battery, low profile 14-pin DiL socket

d resist W 5% carbon .
At ipinatog R4 4 le.d. Components and p.c.b. available from Howard Associates, 59,
Oatlands Avenue, Weybridge, Surrey.
CIRCUIT DESCRIPTION resistor is used to provide visual indication that the

IC1a operates as a conventional inverting voltage amplifier,
the gain of which is controlled by the negative feedback
resistor, VR 1. The voltage at the non-inverting input is set by
means of R1 and R2 at approximately half the supply
voltage with C2 providing decoupling at signal frequencies.
A similar arrangement is used for setting the non-inverting
input on each subsequent stage. The active limiter is formed
by IC1b, D1, D2 and associated components. Since D1 and
D2 are silicon devices, a peak-peak voltage of approximately
1-2V at pin 14 of IC1 will cause D1 and D2 to conduct on
alternate half-cycles and this will, in turn, provide a low im-
pedance shunt path across the feedback component, R8.
IC1c and associated entry circuit forms a low-pass Sallen
and Key filter. This is a simple, yet effective, second order
filter, and cut-off frequency being determined by R9, R10
and C6, C7. The ratio of R9 to R10 and C6 to C7 being kept
constant to provide fixed filter characteristics. The final
stage, IC1d, is an inverting voltage amplifier, similar in con-
figuration to IC1a. VR2 and R16 set the voltage gain of this
stage, the values being chosen so that the stage can provide
attenuation as well as amplification. S1a provides a direct
signal path between input and outpat when S1b is in the
‘off position. A conventional LED and current limiting
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processor is in use.

CONSTRUCTION
The speech processor is built on a single sided p.c.b., the
copper foil layout of which is shown in Fig. 6. The compo-
nents are arranged on the top side of the p.c.b., as shown in
Fig. 7.

tt is recommended that IC1 be mounted in a low-profile
14-pin DIL socket and that, as far as possible only miniature
components are used. The completed p.c.b. should be
carefully checked and then mounted in a small plastic case
using stand-off pillars. The layout of the input and output
sockets, on/off switch and i.e.d. being entirely a matter for
the individual constructor’'s preference. The connections to
the p.c.b. together with associated wiring are shown in
Fig. 8.

INITIALTESTS AND ADJUSTMENTS

Connect a suitable battery (PP3, PP6 or similar) and check
the supply current. This should be in the region of 12 to 20
mA. Set VR1 and VR2 to mid-position and connect a
microphone to SK1. The output signal should then be
checked using an amplifier or tape recorder connected to
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Fig. 8 Interior layout and wiring

SK2. The effect of varying the settings of VR1 and VR2
should be noted. If VR1 and VR2 fail to have any effect, or if
the output signal is not obtained, the p.c.b. should again be
carefully checked and, if this does not reveal any errors, d.c.
voltages should be measured and reference made to the
table of test voltages.

When experimenting initially with the speech processor it
is recommended that VR1 and VR2 be set almost fully
clockwise. This will produce similar input and output levels
when using a low impedance dynamic microphone and
limiting should occur when ‘close-talking’ into the
microphone. Where an appreciable amount of gain is re-
quired, as would be the case when speaking at some dis-
tance from the microphone, the settings of both VR1 and

+2<|__;__.__—I _i 1 ijﬁ'ﬂi pes

TIPUT e

COMM. ~a—

OUTPUT LEVEL {dB)

FREQUENCY (Hz)

ey
@ ES ?@ ¢ o2e w0
oo

L CoMM.|

. OIPUU

@—-——» =+ VE

Fig. 7 Component layout

VR2 may be increased to around mid-position.

Note that this may have the undesirable side-effect of am-
plifying unwanted extraneous noises to such a level that
their presence is annoying. The settings of VR 1 and VR2 are
best determined by experiment in conjunction with the ac-
tual microphone or signal source which is to be used. It is
then a fairly easy matter to determine the optimum settings
for any particular application.

APPLICATIONS

Radio transmitters/transceivers

The addition of a speech processor will enhance the perfor-
mance of most transmitters and transceivers. The extra
“talk-power’” often making the difference between a signal
which is readable and one which is lost in noise. Air tests un-
der marginal conditions show an effective 3 to 4dB increase
over a signal without speech processing. The device is
suitable for use with most types of transmitter and
transceiver and, being merely inserted in the microphone
connection, requires no internal modifications whatsoever.
The processor may be switched in and out as required; a
direct path from microphone to transceiver being provided in
the latter case. Since processed speech tends to be
somewhat less pleasant to the ear this facility is useful for
restoring normal operation for local contacts; the speech
processor being primarily intended for chasing DX! When
used with mobile equipment the speech processor will allow

dB
50 b
s
Ve
e // ouT’
m A
7/
@ 7/
= 7
30 Ve
< 7/
4
© |
v
— 20—1
-
0.
%

10 20 30 20 50 dB

OUTPUT SIGNAL LEVEL (dB)

Fig. 9 Frequency response of the Speech Processor with C1 = 470n and

‘rolled-off’ at LF below 200Hz with C1 = 100n
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Test voltages

IC1 pin 14.5Vv 8 4.5V
24.5V 94.5v
34.5V 104.5V
49-0V 110V
54.5V 12 4.5V
6 4.5V 13 4.5V
7 4.5V 14 4.5V

All the above voltages were measured with a 10mQ input
d.c. voltmeter. The d.c. supply was SV.

the operator to talk at some distance from the microphone
thus permitting the use of a gooseneck or tie-clip
microphone. This is much safer in use than the usual hand-
held microphone!

Public address

The speech processor is particularly useful as a means of
compensating for the variation in signal level which is often
experienced when a fixed microphone {on either a floor or
table stand) is employed. The processor then allows the
speaker to vary his position relative to the microphone
without appreciable loss of amplification.

Tape recording
The speech processor may be used to replace the AGC
system used on some cassette tape recorders when
recording speech. There is no annoying ‘recovery time’ and
the processor is useful in clarifying signals contaminated by
noise as would be the case when recording from short wave
receivers. The unit is also suitable for dictation, freeing the
user from the need to hold the microphone and allowing him
or her to talk at some distance from the recording machine.
And finally, although the processor is not generally
suitable for music (the distortion introduced being quite
noticeable) it may prove to be of some interest to those who
wish to experiment with musical effects. The speech
processor makes a very effective “fuzz-box™ with VR1 and
VR2 suitably adjusted! *

(Sousdon

BEX March 25-26. Metropole, Brighton. K

The Northern Electronic Test & Measurement Exhibition March
31-April 2. Wythenshawe Forum, Manchester. T

Laboratory April 1-2. Glasgow.1

BEX April 8-9. Centre Hotel, Liverpool. K

Laboratory April 8-9. Manchester. I

London Computer Fair April 14—16. North London Polytechnic BS

All Electronics Show April 22—-24. Grosvenor House, Park Lane, Lon-
don. Fl

Computer Graphics April 28—30. The Barbican Centre, London. O
BEX April 29-30. Dragonara Hotel, Leeds. K

Entertainment May 9-17 (weekday mornings trade onty). NEC, Bir-
mingham. B2

The European Consumer Electronics Show May 10-13. Nuremberg,
West Germany. I

BEX Train May 11-22. Calling at: Cambridge, Norwich, Leicester,
Sheffield, Newcastle, Middlesbrough. Hull, Nottingham, Reading and
Portsmouth. K

Defence Components Expo May 12-14. Brighton Metropole. I

East Suffolk Wireless Revival May 24. Sports ground of Ipswich Civil
Service Sports Association, Straight Road, Ipswich. VI

Scotelex June 2—4, Royal Highland Exhibition Hall, Ingliston, Edin-
burgh. Al

Semlab June 2-5, Grand Hall, Olympia, London. The international
scientific educational, medica! and industrial laboratory equipment ex-
hibition. (Trade). I

Transducer Tempcon June 9—11. Wembley Conf. Centre, London. T
Components (Electronics Components Industry Fair) June 9—12. Earls
Court, London. I

International Word Processing Exhibition & Conf. June 23-26. Wem-
bley Conf. Centre. London. Z

BEX-—Portsmouth June 24-25. Centre Hotel. K
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Solar Energy Exhibition Aug. 23-28, 1981. Brighton. M

Laboratory Sept 8—10.Grosvenor House, Park Lane, London. I
International Business Show Oct. 20-29. NEC. Birmingham. A2
BEX—Southampton Nov. 4-5. Polygon Hotel. K

Electronics 82 (Sub-titled International Electronics Control and Instru-
ments Exhibition) May 24-28, 1982. NEC. I

Industrial Trade Fairs. ¢ 021-705 6707

Douglas Temple Studios, 1046 Old Christchurch Road, Bourne-

mouth

Montbuild. ¢ 01-486 1951

Online Conference. ¢ 0895 39262

Trident International Exhibitions. ¢ 0822 4671

Al Institute of Electronics. £ 0706 43661

V1 Jack Tootill, Ipswich. ¢ 0473 44047

A2 Hart Browne & Curtis Ltd., 29 Sackville Street, Piccadilly,
London WiX IDR. ¢ 01-439 8556

B2 Brintex Exhibitions Ltd.. 178-202 Great Portland Street, London
WIN 6NH. ¢ 01-637 2400

B5 Dept. Electronic & Communication Eng., Polytechnic of N.

London.

SICKE N

POINTS ARISING

27/28MHz CONVERTER (March ‘81)

The following coil winding details were omitted from Fig. 6:
L1 3 turns 26 s.w.g. wound over L2.

L2 15 turns 30 s.w.g. close wound.

L3 & L4 12 turns 30 s.w.g. close wound.

L5 18 turns 30 s.w.g. close wound.

In Fig. 5, D5 Anode should be connected to C21 which is non elect.
MICROBUS (Feb 81)

There was an error in one of the ZX80 programs. See
Readout on page 64.
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LOUDSPEAKER

The complete fully re-
viewed range of Videotone
Speakers which dominate

within their class. NOW AT

50V DIRECT FROM US AND
GET THE SAME HIGH
QUALITY AT LOW PRICES !

B CORAL
CARTRIDGES

Fast becoming one of the top names

MOVING COIL MOVING

UK's No. 1 Cartridge MAGNET

‘ MC 81 £48.87 555SX £7.28

S 777EX £35.00 555E £14.22
: 777E  £25.00 666E £32.48

HEAD HEADSHELLS
AMP $100 £6.00
H300 £51.75 S101 £7.00
T100 £24.75 S200 £4.00

LOWEST EVER PRICES. B

D100 £38.00
Minimax 11 £44.00
GB3 £50.00
GB2 £60.00
GBS £207.00

D93 £40.00

30 watt amp MC input SA4 130 £75.00
Stereo Tuner ST 4120 £68.00
Cassette full features SC 4200 £95.00 ——
50 watt amplifier WA7700 £77.00 * ¥ 2 =

3 ege .. —

e

This new range of Electronics from Videotone

MICROPHONES

MU 105-22 £29.30
MU 105-12  £22.25
MU 25 C £17.39

Superbly made
with top flight
performance

HP90 £12.65
HP8O £9.69

LIS i

VIDEOTONE

PRICES
INCLUDE

VAT
ALL PRODUCTS 98 CROFTON
ON DISPLAY & PARK ROAD

LONDON SE4

CONTINUOUS
DEMONSTRATIONS TEL: 01-690 8511/2
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20 watt amplifier LA2020 £58.00 — % * s D

redefines the words quality and value for money to a new high.

Quality plus value -~ always

TURNTABLES

Sansui SR222 Mk2 £69.00
Sansui P50S £69.00

» A MESSAGE FROM VIDEOTONE *

Dear Customer
You will find that the products advertised on this page
are the best possible value for money. They are only
low in price because we have eliminated large amounts
of selling costs that other brands have to suffer. These
savings are passed directly onto you. We have full bro-
chures on any specific item you may be interested in
and a competent realistic staff of engineers at our
London Showrooms to help you in your choice. Our
consumer protection packages are comprehensive and
we offer every form of financing you may require. We
carry out our own servicing and are dedicated to giving
Value for Money. We are confident our products are
unbeatable. You may purchase with confidence bec-
ause our Engineers have specially selected them from
competitive sources throughout the world and we
import them directly ourselves. Remember, you have
21 days trial period on all products. That is the
measure of our confidence.

'QN&M&-

Cliff Hardcastle, Managing Director.
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[} SALES OUTLETS IN THE U.K.

B navE

[ ADDRESS

o byt bictiol

(T EL L L L]

43

|




P.s.u. and controller design
for mini-drills employing
p.w.m. to vary the speed

NEARLY everyone who regularly produces printed circuit
boards at home will own a miniature drill of some sort.
These drills normally require a power supply of 14 volts,
capable of giving 2—-3 amps. The supply will allow the drill to
give a better performance if it is regulated, since the 14 volts
will be maintained when the drill is under load. Also, if the
drill is to be used for other purposes than drilling {which
should always be done at the fastest possible speed) a
variable speed power supply/controller is desirable. The
most notable time when a slower speed is required is when
using a burr bit to scratch out a p.c.b. track, at full speed the
burr tends to skid or bite making the job very difficult. The
design presented here is for a suitable power supply and
controller, employing pulse width modulation to give the
variable speed capability.

PULSE WIDTH MODULATION
The easiest way to control the speed of a small d.c. motor

{as are most drills) is to vary the power supply voltage.
However, the torque developed by the motor falls off very
quickly as the supply is reduced, making the slower speeds
useless. This problem can be overcome by using a square
wave drive with variable ‘on’ and ‘off’ time. (Fig. 1). When
the ‘on’ time is a small percentage of the ‘off' time the motor
will obviously run more slowly since less energy is supplied,
but since the motor is pulsed by a full power surge the tor-
que remains fairly high. Obviously the speed is increased by
increasing ‘on’ time. It is usual to keep the frequency of the
system constant and vary the width of the ‘on’ pulse, hence
the name of pulse width modulation.

THE CIRCUIT
The circuit is shown in Fig. 2. The power supply is fairly

conventional, except that a great deal of decoupling is em-
ployed. This should not be omitted because the drill
generates a lot of spikes which will cause faulty operation of
the timing circuit. It is important that all the power supply
components are rated to sufficient current.

mini drill
P.S.U.
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Fig. 1. Pulse width speed control

A 20 volt transformer was used in the prototype to give
plenty of spare capacity. The output from this transformer is
fed to C2 via a 6 amp bridge. Transistor TR1 and R1, D1
form a simple series regulator for the timing circuit. The
voltage generated by this supply also determines the final
output voltage and thus should be chosen to suit the drill
concerned. A 15 volt Zener was used in the prototype, when
reduced by three base/emitter drops the resultant 13-2 volt
final drive is ideal for a 14 volt drill.

The timing is generated by two 555 timers in a double
package (556). The first timer is connected as an astable, of
60Hz frequency. However, the output from this is in the form
of a short pulse, this being ensured by making R2 much
greater than R3. The pulse output is used to trigger the
second 555, which is connected in monostable mode. C8
and R4 act as a pulse differentiater which increases the
noise immunity of the circuit.

The monostable period can be varied by VR2, between
short and long periods. Since the maximum period required
is just less than the frequency of the first 555 VR3 is in-
cluded to allow this period to be accurately set; similarly
VR1 sets the shortest time available—or the slowest speed.
A footswitch facility is provided by using the reset of the
monostable; this simply inhibits its operation.

The output from the monostable is fed to a Darlington
pair, of which the 2N3055 should be mounted on a heatsink.
The output from the 2N3055 is fed directly to the drill,
although cegnsiderable decoupling in the form of C11, C12
and R10 should be added.

Practical Electronics  April 1981




sta ! TR1 ‘
Lo-—c/;o—— T1 20v o~ - 8
| ﬂ: =% DISCHARGE [1] 7 fm@Vee
: ] 1BLL THRESHOLD (2} 73] DISCHARGE
l : [ - + CONTROL (] 7z) THRESHOLD
| “ 2l oo RS (R st
] —mC2 g C3 cL cs VOLTAGE
! 2200u | 1000 470u | 1000 OUTPUT 5] o) RESET
: el TRIGGER €] [31 oUTPUT
| GROUND [7] 7] TRIGGER
NO-
(ov) c CONNECTIONS TO 556
; E O— ‘
l .
:
l FOOTSWITCH i)
- o =
| o=
1 1
ey c l\m
B 100k
r TR3 FS2 JK2
R2 R - 5
=l B il l Vv {DRILL O/PUT) {
‘IC1a P 2
: - o S5
5 ?S amm 680p -Fm TOn
— ! D
1/,2556 2 | 556 > ’
4
nL:s c7
100n 470N
A
Fig. 2. Circuit diagram
i COMPONE
Resistors N N :
R1,10 680R TS...
R2 47k
R3,5,9 1k Semiconductors
R4 10k D1 15V 400mW Zener
VRA1 47k miniature preset TR1 BC184L
VR2 47k potentiometer TR2 BFY51
VR3 100k miniature preset TR3 2N3055
IC1 556
Capacitors
C1,3,5.6,9, 12 0-1u Mullard C280 Miscaellaneous
c2 2200y 63 Voit electrolytic REC1-6A bridge; T1-20V transformer 2.4A; double pole
Cc4 470u 25 Volt electrolytic singte throw ilfuminated switch; 1A fuse & hotder; 3A
C7,10 0-47u Mullard C280 fuse & holder {optional); 2 mono jack sockets; plugs; die
cg - 680p polystyrene cast aluminium box; p.c.b.;footswitch (Watford PB12); in-
Cci11 2-2u Mullard C280 sulation kit for 2N3065; cover for 2N3055; nuts, bolts
L C12 0-01 disc ceramic 760V etc.; sticky feet; mains supply neon {optional). y

CONSTRUCTION

The physical construction is not critical, but the wiring
diagram should be closely adhered to so as to avoid noise
problems.

The prototype circuit was built on a printed circuit board,
produced with an etch-resist pen. Veroboard is not recom-
mended due to the possible noise problems. The circuit
board, together with the other parts was housed on a large

: die-cast aluminium box, chosen for its good heatsink proper-
{ ties. The 2N3055 transistor was mounted on the box part
and fitted with a cover to prevent accidents with wandering
screwdrivers. A double pole illuminated switch for the mains
supply and the speed control were mounted on the lid of the
box.

Standard quarter inch jack sockets were used to connect
the drill and footswitch. Note that the footswitch should
have closed contacts when released. Most footswitches are
connected the other way round, but ‘the one used in the
prototype had a standard changeover micro switch inside,

e o
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Fig. 3. P.c.b. and assembly details
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Fig. 4. Interwiring detait

and it was a simple matter to alter the connections. The
main capacitor and bridge were mounted on the bottom of
the box, and the output decoupling components were moun-
ted directly on the output jack socket.

Four stick on plastic feet completed the unit.

TESTING

If an alternative current limited supply is available it is a
good idea to test the board with that, since a major failure
will almost certainly destroy TR1 and probably D1 as well.
Set the supply for about 17 volts. After re-checking the wir-
ing switch on. Check the regulator works. Check that a pulse
output is present on pin 5, and also on pin 9. Set both
presets to half travel and connect a drill up and it should run.
Increase the speed control to full, and the drill should speed
up. If it starts to run roughly, and slows down, do not

>
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worry—it is simply the monostable over running. Adjust VR3
with the speed control at maximum until the motor runs
at its fastest. Turn the speed control to minimum and
adjust VR1 until a suitable speed is obtained, then re-adjust
VR3 with the speed control at maximum.

IN USE

All drilling should be performed with the speed control at
maximum. Slow drilling will wear the drill bits out more
quickly, as well as taking longer. For other uses, burring,
polishing, etc. the best advice is trial and error, but around
half speed seems to be the best:

The footswitch is a definite improvement. It is particularly
useful if the drill stalls because the drive can be released
quickly, and when drilling over a centre point because the
drill can be positioned and then started.
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makes for a better job...

Tool Box Reels

3flux-cored solders that cover a range of electrical and
non-electrical applications. ARAX 40/60 tin/lead -
size 11 £3.91 each. ALU-SOL size 4 £6.90 each..
ERSIN 40/60 tin/lead size 3 £3.91 each.

Solder Cream

For precision soldering, Solder
Cream is a mixture of solder
powder and flux. Electrical/
electronic (“Ersin” flux) size
BCR10 £1.38. Metal joining
(“Arax” flux) size BCA14 £1.38.
Stainless steel and jewellery
(“Arax” flux) size BCA16
£3.22.

Wire Strippers & Cutters
No tool box is complete
without this handy wire
stripper which will adjust to
most sizes of flex and cable.
Easy grip plastic coated
handles. Automatic

f opening. Handle locking
device. Ref 9 £2.69.

e
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Handy Dispensers

Size 19A 5-core solder Ersin flux 1.22mm dia for
electrical work £0.97.

Size PC115 extra thin gauge for small electrical
components £1.15

Size SV130 5-core Savbit specially for copper bits
and wires £1.61

Size AR140 Arax solder for all metal repairs
except aluminium £1.38.

Size AL150 Alu-sol for most metals especially
aluminium £1.93.

Size SS160 for stainless steel and silver jewellery

Soldering Flux Paste - Ersin
A fast, non corrosive rosin flux
for general and electrical
soldering applications. Use with
Ersin Multicore solder. Size
RF10 £0.69.

Arax soldering flux paste also
available for general metal
working. Size AF14 £0.69.

Ersin 5-core Dispenser
Handy dispenser for all
electrical and electronic

applications. Size 6 £0.58.

Savbit Dispenser
Handy dispenser ideal for radio, TV
and similar work. Reduces copper
erosion. Size 5 £0.90.

b makes for a better sound

Electronic Cassette Head Demagnetizer
Demagnetizes the tape heads to improve performance
and reduce background noise. Audible tone indicates
demagnetizing action.

Works on all cassette machines including in-car.

No external power needed. Ref 23 £10.49.

Bib Groove-Kleen
For single play turntables. Velvet pad and tracking

‘brush track across the record as it plays picking up

harmful dust to improve sound performance.
Ref. 101B £4.69 British Patent Number 1519881

Cassette Tape Hand Winder

Winds a C90 cassette in 60 seconds - faster than most
cassette machines. Especially ideal for battery powered
recorders to save consumption when used on fast wind.
Ref 78 £1.66. British Patent Number 1443628

Bib Groove-Guard-XL-2
Unique formula liquid, when
applied to record, gives anti-
static protection and helps
reduce friction between
stylus tip and groove.
Complete with pump spray
dispenser and special
cleaning pad. Treats up to
12 LPs. Ref 27 £2.60.

BB ® | Bib Hi-Fi Accessories Ltd,
Kelsey House, Wood Lane End,
Hemel Hempstead,
Hertfordshire HP2 4RQ.
Telephone: (0442) 61291

All prices given are
address above quot

Record Valet and Liquid

Handy kit contains special anti-static fluid and velvet
record cleaning pad. ldeal to remove dust and other
particles from records and provides an anti-static
effect to help keep your records clean.

Ref 47 £3.45.

Tape Head Cleaning Kit

Contains everything needed to clean and maintain
the heads, capstan and pinch wheel on alltypes of
cassette and tape machines. Kit includes cleaning
and polishing pad, special liquid and handy
inspection mirror. Ref 25£2.48.

British Patent Number 1485069.

recommended retail including VAT. If you have difficulty in purch
ing the reference number and including your remittance plus 40p

asing your Multicore solder product or Bib Hi-Fiaccessory, send direct to the
P&P. Send SAE for free colour catalogue showing complete range.
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Type 33 Analogue Multimeter

New low price -
W) only £22.95

.\ (inc. VAT and p & p in U. K)

% 31 ranges - DC, AC, OHMS, dB etc.

* Test leads, batteries & wallet supplied
+ High accuracy - 20K(2 /Vdc

% Mirror scale + knife-edge pointer

* 2 fuses + diode protection

% Colour coded switches/scales

* Tough stylish case

* 12 months guarantee

* 5 U.K. Service Centres

31 Switched Measuring Ranges:

DC Voits: 100mV, 0.5, 2, 10, 50, 200, 500
1000V

DC Current: 50, 500uA, 5, 50,500mA, 5A

AC Volts: 2.5, 10, 50, 250, 1000V
(50 - 10,000H2z)

AC Current:

Resistance:

250uA, 2.5, 25, 250mA, 2.5A
1§2- 5K§2, 50, 500kS§2, 5MS2
(+50M82)

Capacitance: 100pF - 50nF,10,000pF - 50 uF
dB Ratios: -12 to +40 dB

CROFTO( OFFER
PN

9" Aztec Monitor
P4 White £55.75 P31 Green £69.00

Floppy Disk Drive

No case, no power supply
5Ya” S.SS.D.SA400 £156.40
5%4"D.S.S.D. SA450 £280.31
8"S.5.S.D. SA800 £337.52

Sony Colour Camera

2010P 12v operation.
1V composite output £298.50

The above prices include VAT
Carriage will be charged at cost

. N All major credit cards
(-=+~] accepted.

Ask for Crofton Mail Order Catalogue.

Phone or write to

CROFTON ELECTRONICS LIMITED

35 Grosvenor Road, Twickenham, Middiesex TW1 4AD. Tel: 01.891 1923/1513

7 HAWKER SIDDELEY

CROMPTON INSTRUMENTS
CROMPTON INSTRUMENTS. U K. MARKETING

8 SAFFRON WAY, LEICESTER LE2 6UP

Hawker Siddetey Group supplies electrical and mechanical
equipment with world-wide sales and service.

Please send me

at £22.95 each.

| enclose cheque/money order/postal order for £
made payable to Crompton Parkinson Ltd.

NAME (Please print)
ADDRESS

Rapid Electronics

Pack No. Pack No.
Al10 10 PP3 battery leads 50p F331 1 BD139 transistor 45p
AT2 10 3.5mm jack plugs 80p F421 1 MJ2955 transistor 110p
AT3 10 3.5mm jack sockets 80p F43 5 78L0S5 regulators 130p
A74A 5 Standard jack plugs 80p F46A 1 7805 regulator 70p
A75A 5 8td. jack sockets 90p F47A 1 7812 regulator 70p
A84A 55 pin 180 DIN plugs 70p F49A 1 7905 regulator 75p
A85A 55 pin 180 DIN sockets 55p F53 1 LM317T variablereg. 200p
C21 5 Min. slide switches 5p F54 | LM323K 3A 5V reg.  500p
C28 5 Push to make switches  70p H1i 20 1N4002 diodes 5p
C29 5 Push to break switches  90p H30 2 WO005 bridge rectifiers 45p
C50 20 8 pin DIL sockets 170p H60 100 1N4148 diodes 180p
Cs1 20 14 pin DIL sockets 200p H73 2 C106D thyristors 90p
C52 20 16 pin DIL sockets 220p 15 10 0.2in red LEDs 100p
ElO Resistor kit. 650 resistors +W 125 10 0.2in green LEDs 150p
10 ea value 4.7 to IM 480p 145 10 0.2in yellow LEDs 150p
Single potentiometers J70 20 0.2in LED clips 60p
5K-1M log or lin 35p 17 100.125in red LEDs 100p
Slide potentiometers. 60mm 127 100.125 green LEDs 150p

travel. 5SK-500K log orlin  65p 147 10 0.125 yellow LEDs 150p

E26 10 100K min. presets 70p 172 200.125 LED clips 60p
E3I 10 1u 63V electrolytics 50p 175 1 FND500 CC disptay  100p
E33 10 4u7 63V radial elec. 50p K5 5 741 op amps. 90p
E34 10 10u 25V radial elec. 50p K20 5 CA3140 op amps. 225p
E37 10 100u 25V radial elec.  75p K30 5 LM301A op amps. 140p
Ed4 10 lu 35V bead tants. 100p K40 1 LM324 op amp. 50p
ES0 100.01 C280 polyester Sop K50 1 LM380 2W amp. 70p
E54 10 0.1 C280 polyester 50p K75 1 LM3914 LED bar graph320p
EIO 10 BC 107 transistors 90p K85 5 NES555 timers 110p
Fi11 10 BC 108 transistors 90p K90 1 NE556 timer S0p
F12 10 BC 109 transistors 90p K100 5 TLO8I op amps. 175p
F17 10 BC214L transistors 90p L8 54011 CMOS 130p
F27A 5 2N3819 transistors 100p L9 14013 CMOS 40p
F311 1 BD131 transistor 45p LIl 14017 CMOS 75p
F312  1BD!32 transistor 45p L22 1 4049 CMOS 45p

All prices include VAT. Please add 50p postage and packing. Send SAE for our
complete catalogue.

Rapid Electronics Limited

Hillcroft House, Station Road, Eynsford, Kent
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'Semiconduetor 1111

FEATURING 1cwi 7242 1290, 1 & 2 4118, 4801 & 4802 BW

DIGITAL 555

Probably the most universally useful
and successful integrated circuit ever
made is the ubiquitous 555 timer. You
find them in the most unlikely places,
often doing unlikely jobs which the
manufacturers never dreamed of when
they introduced the design back in the
early ‘seventies. First came useful dual
and quad versions in 14 and 16 pin
packages, and mbre recently came the
CMOS versions, all helping to expand
the area of application, but never really
eclipsing the original design with its
cheap, simple and robust reputation.
All of the “improved” 555 devices
have been covered in this column over
the years, and this month | am able to
report on yet another device intended
to replace 555s in certain timing
applications.

One area where all previous 555 cir-
cuits have run out of steam has been in
the construction of simple timers
capable of long delay periods of
seconds or even minutes duration. The
trouble is that the 555 relies on a
single CR period to set time duration,
and this means going to large elec-
trolytic capacitors when long time-outs
are needed. The use of electrolytic
capacitors brings the usual bogies of
poor tolerance, high leakage, and tem-
perature sensitivity, and for critical
applications the solution ‘has been to
run the 555 as a higher frequency
astable and follow it with a multi stage
binary counter such as the CMOS
4040.

To make the job of constructing long
duration timers and low frequency
oscillators easier,” Intersil have in-
troduced the ICM 7242 which puts the
oscillator and the counter all in one
555-like 8 pin package. A single exter-
nal resistor and capacitor set the basic
oscillator frequency, and the oscillator
output is fed to the internal 8 stage
binary divider chain whose final stage
therefore gives an output frequency
1/256th that of the oscillator. Also in
the package is a control flip-flop which
is set by a TRIGGER input, and starts
the count sequence, and reset by a
RESET input which stops the count
and zeroes the counter chain. With the
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RESET line disconnected the 7242 can
be used as an LF oscillator, with the
RESET line connected to the final
count stage output the 7242 works
like @ monostable or timer.

For additional flexibility the basic RC
oscillator output is brought out, as is
the first stage of the count chain which
gives a symmetrical square wave at
half the oscillator frequency. This is a
very useful device for those occasional
long time/low frequency applications,
but it won't replace the 555, take my
word for it!

ROBOT MUSCLE

Robots, like people, need muscles to
enable them to move their “arms”.
Animal muscles can be precisely con-
trolled, are efficient, and are very com-
plex, The poor old robot, on the other
hand, has to rely on electric motors,
gears, and drive belts, not to mention
feedback pots, servo amplifiers, and
power supplies.

Really useful muscle analogues
seem as far away as ever, but perhaps
a new chip set from SGS-ATES can at
least help to streamline existing d.c.
servomotor “‘muscle” technology to
make it more efficient and compact.
With the addition of a d.c. motor and
an optical position encoder, and under
the control of a microprocessor, the
L2390, L291 and L292 trio make up a
compact and powerful servo system for
position control in robots or any other
industrial machine. The L290 comes in
a 16 pin plastic d.i.p. and contains the
circuitry to interface the optical posi-
tion encoder to the microprocessor by
means of derived position and velocity
signals. This chip also provides a com-
pensated reference for the L2291, which
accepts parallel binary data from the
microprocessor and converts this into
an analogue servo demand signal using
a D to A converter. This chip also con-
tains a position amplifier, mode/direc-
tion switches, and is housed in another
16 pin d.ip. The L292 is the motor
driver, able to handle up to 2 amps at
36 volts using an overload protected
bridge circuit. The L292 operates in the
“switched” mode, and in keeping with
the application, it is housed in a 15

.“.

lead Multiwatt power package.

When interconnected, the servo
components operate in two modes. In
order to slew rapidly to a new deman-
ded position the servo loop can initially
employ velocity control only, but as the
target position is approached, a change
to precise position control is made.

PUTTING THE BYTE ON

If you are shovelling together a new
microprocessor system and can’'t make
up. your mind what to do about
memory, it's probably time you had a
look at the “Bytewyde’’ concept cham-
pioned by Mostek.

Bytewyde is not a reference to a
single memory device, but is the name
given to a whole family of devices, in-
cluding some you will already be very
familiar with, like the 2716 EPROM.
What makes the concept special is the
plug-in interchangeability of ROM and
RAM memory devices in the same
socket by utilising the pin configuration
made standard by 24 pin UV erasable
EPROMs and compatible masked
ROMs. To launch the concept, Mostek
introduced the 4118, a 1K x 8 static
RAM in a 24 pin package which would
have been a useful hunk of memory
even without EPROM compatibility!
Things didn’t stop there however, and
now there are bigger chips and several
new manufacturers joining in. Mostek
have introduced another 1K x 8, the
4801 which is faster than the 4118,
and are now offering the 4802 which is
faster and has a 2K x 8 capacity to
boot. The Mostek chips are all NMOS,
but in the land of the rising sun they
are turning out CMOS memories in the
Bytewyde mould, such as the MSM
2128-1 from OK! Semiconductor,
another 2K x 8 device.

If you adopt Bytewyde, you can lay
your boards out with standard 24 pin
sockets and then by changing links to
just two of the pins, you can plug in
your choice of 1K x 8, 2K x 8 or 4K X
8 EPROMSs, or 1K x 8 or 2K x 8
RAMs. If you use 28 pin sockets in-
stead, you will be ready for all of the
above plus the new generation of 8K x
8 EPROMSs and those giant RAM chips
which are just around the corner!
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MICRO-EUS

Compiled by DJID.

Appearing every two months, Micro-Bus presents ideas, applications, and programs for the most popular
microprocessors; ones that you are unlikely to find in the manufacturers’ data. The most original ideas often
come from readers working on their own systems; payment will be made for any contribution featured.

HIS month’s Micro-Bus presents an

automatic program loader for the ZX80,
and a three-dimensional plotting program for
the Acorn ATOM. But first here are three in-
genious programs for the ZX80 devised by
Lars Silen of Finland. They provide ways of
concatenating strings, transferring the last
character from one string to another, and
reading from the ZX80’s keyboard.

CONCATENATING STRINGS

The ZX80 has no built-in function for con-
catenating two strings; so you cannot, for ex-
ample, add the two strings A$=“STUV” and
B$=“WXYZ" by writing AB=A8%+B$ as you
can on some BASICs. The routine shown in
Fig. | overcomes this limitation by providing a
way of concatenating any two different string
variables, and it is called as follows:

LET A$=A%
LET B3=B%
GO SUB 1000

With the examples given above A8 would
end up with the value “STUVWXYZ” and B®
would have the value “ ™ (the null string). The
references to AS and B$ in the two seemingly
redundant LET statements may be changed to
any two different string variables that are to
be concatenated. Note that no variables
should be used between these two LET state-
ments and the subroutine call, as this may
cause the interpreter to hang up.

1000 REM STRING ADDER

1010 LET AD=PEEK(16394)+256*PEEK
(16395)-3

1020 LET AD=AD-1

1030 IF NOT PEEK(AD)=1 THEN GO T

0 1020

1035 LET TP=PEEK(AD+l)

1040 POKE AD,0

1050 POKE AD,PEEK(AD+2)

1060 LET AD=AD+1

1070 IF NOT PEEK(AD+2)=1 THEN GO
TO 1050

1080 POKE AD+1,TP

1090 POKE AD,1l

1100 RETURN

Fig. 1. Program to concatenate two
strings on the ZX80

PROGRAM OPERATION

The program depends, for its operation, on
the way strings are assigned in the ZX80;
when a string variable is assigned to, the old
version is deleted and a new version is created
at the end of the list of variables. The two LET
statemients above have the effect of moving the
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strings A8 and B$ to the end of the list of
variables, so that they are positioned in
memory as shown in Fig. 2 (a).

@ B TR 2]
(b)hslsﬂTIu]v]wlxlvlzl'1'le$l'1']

Fig. 2. Diagram showing two strings (a)
before and (b) after running the String
Adder program of Fig. 1

Locations 16394 and 16395 contain the ad-
dress of the top of the list of variables; the
program reads backwards from this address,
through string B$, until the terminating byte
‘1" is found at the end of A8 (lines 1020 to
1030). Then the characters of BS are shuffled
down onto the end of A8 (lines 1050 to 1070),
and finally B is recreated as a null string
(lines 1080 to 1090). The result is shown in
Fig. 2 (b).

TR$ FOR THE ZX80

The following routine is very much like the
ZX80’s TL$ function, but instead of cutting
off the leftmost character from a string, it cuts
off the rightmost character; it could therefore
be calied TR8. The routine is shown in Fig. 3,
and uses much the same technique as the
program to concatenate strings. Again, the
routine is called by executing:

LET A3=A8

LET B8=B%

GO SUB 1000

The effect is to cut off the last character from
A8 and add it as the first character of BS.
Thus if initially A$=“STUV”’ and
BS=“WXYZ> the result would be
A8=“STU” and B8=“VWXYZ”. B$ may
initially be a null string.

1000 REM TRS$

1010 LET AD=PEEK(16394)+256*PEEK
(16395)-3

1030 LET AD=AD-1

1040 IF NOT PEEK(AD)=1 THEN GO T
0 1030

1050 POKE AD,PEEK(AD+1)

1060 POKE AD+l,PEEK(AD-1)

1070 POKE AD-1,1

1080 RETURN

Fig. 3. Program for the ZX80 moves the
last character from one string to
another

ZX80 KEYBOARD ROUTINE

One shortcoming of the ZX80 is that the
keyboard and display are effectively dead dur-
ing execution of a program. However, with the
help of the following simple machine-code
routine it is relatively easy to read keys at any
desired time:

IN A.0 ;read port 0 into accumulator
LD L,A :saveresultin LSB of HL
LD H,0 :zero MSBof HL

RET : return to BASIC, result in HL

Since there is always a rigsk that a machine-
code routine located in the ZX80’s RAM will
be overwritten by the display file, the routine is
written into a string which must not therefore
be used elsewhere in the program. The
program of Fig. 4 sets up the machine-code
routine, and is called using the USR function:

LET K=USR(O)

where K is given the value of the key
pressed. Note that this function, and lines 20
to 90 in the program, refer to the variable
“O™, not the digit zero.

10 REM READER

20 LET O$="XXXXXX"

30 LET O=PEEK(16392)+256*PEEK(
16393)+1

40 POKE 0,219

50 POKE 0+1,0

60 POKE 0+2,111

70 POKE 0+3,38

80 POKE 0+4,0

90 POKE 0+5,201
Fig. 4. Program sets up a machine-code
routine to read the ZX80's keyboard

AUTOMATIC PROGRAM
LOADER
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