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Powertran's black boxes are packed with punch. Not only are they superb kits to buy and
build they really do the jobl Imaginative and ingenious design goes hand in hand with top
quality materials and outstanding performance capability. With their smart black styling the

kits harmonise visually as well as musically.

Your can built each unit independantly for its set task and then gradually increase your array

until you have a complete bank of formidable controllable power.
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make it one of our

ideal for the first-time builder.

CHROMATHEQUE 5000 —
5-channel

-

troliable for home-effects.

design.

of most enthusiasts.

factory-built anits,

DJ) Stereo Mixer — this is a really versatile
new mixer that enables the constructor DJ to
produce a professional performance every
time. There are two stereo inputs for magnetic
cartridges, a stereo auxiliary input and mike in-
put. Other plus’ features are auto-panning for
fast or slow, slider controls, multi-mixing,
ducking, interrupt, input modulation, in short
everything.  .the whole works — AND -
under £100 completel (We have illustrated the
DJO teamed in our own console with the
Chromatheque and an SP2 20C and speakers.

Complete Kit — £97.50 + VAT

. . . . Ouite simply the best way to make music

MPA 200 is a low price, high power
100W amplifier. Its smart styling, profes-
appearance and performance,
most popular
designs. With adaptable inputs the mix-
er accepts a variety of sources vyet
straightforward construction makes it

lighting system powerful
enough for professional discos yet con-
Sound to
light, strobe to music level, random or
sequential effects — each channel can
handle up to 500W yet minimal wiring is
nesded with our unique single-board

ETI VOCODER - 14 channels, each
with independent level control, for max-
imum versatility and intelligibility; Two
input amplifiers — for speech/excitation
— each with level control and tone con-
trol. The Vocoder is a powerful yet flexi-
ble machine that is interesting to build
and thanks to our easy to follow con-
struction manual, is within the capability

SP2 200 twice the power with two of the
reliable, durable and economic amps
from the MPA200; fed by separate
power supplies from a common toroidal
transformer. Superb finish and guality
components throughout — up to {even
overl) the standard of high priced

a

Digital Delay Line — our latest kitl With its ability to
give delay times from 1.6 mSecs to up to 1.6 secs.
Many powerful effects inciuding phasing, flanging,
A.D.T., chorus, echo & vibrato are obtained. The
basic kit is extended in 400 mS steps up to 1.6 secs.
Simply by adding more parts to the PCB. Compare
with units costing over £1,0001 Complete kit (400 mS
delay) £130 + VAT. Parts for extra 400 mS delay
£9.50p.

WORLD LEADERS IN ELECTRONIC KITS

® Monsy Back Quarantse — If you are not completely satisflad with your
Powartran Kt raturn It in original condition within 10 days for full refund.

® Free Soldering Practica Kit To assist the beglnner we will supply, on
rsquest with your first kit order, a free soldering practice kit with useful tips and
ilustrations.

® Componant Packs — Most kits are available 8s separete packs (e.g. PC8
componant sets, hardware sets atcl, Prices in our FREE catalogue,

POWIRTAAN
Tl R
LT s e WS -

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3NM. (0264) 64455,

[ Ordorinr — Full ordering details, delivery servica, and sales counter
opening — Inside baék of this issue
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Sinclair ZX81 Personal Comp

the heart of a system
that grows with you.

1980 saw a genuine breakthrough
the Sinclair ZX80, wortd's first com-
plete personal computer for under
£100, Not surprisingly, over 50,000
were sold.

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

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer ofters
anunbeatable combination of
performance and price. And the ZX
Softwarelibrary is growing every day.

Lower price: higher capability

With the ZX8H, it's still very simple to
teach yourself computing, but the
ZXB1 packs even greater working
capability than the ZX80.

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

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

Every ZXB1 comes with acomprehensive, specially- written
manug!l = & complele course i BASIC programming, from
first petnciples to compiex programs.

Kit:
£49.%

Higher specification, lower price =~
how’s It done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX801

New, improved specification

@ Z80A micro-processor — new
taster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unigue syntax-check and report
codes identify programming errors
immediately.

@ Fuil range of mathematical and
scientific functions accurate to eight
decimat places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensionai string and
numerical arrays.

@ Up to 26 FOR/NEXT loops.

@® Randomise function - useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unique, custom-built chip
replacing 18 ZX80 chips.

Built:
£69.%

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assembie (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor - 700 mA at 9 v DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.
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16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at therear
of the computer to multiply your
data’program storage by 16!

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

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

—{ g | — |
Z X8l

6 Kings Parade, Cambridge, Cambs., CB2 15N,
Tel: {0276) 66104 & 21282,
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Available now-
the IX Printer
for only £59.2

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

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

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

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal aitention
24 hours a day, every day.

BY FREEPOST -~ use the no-stamp-
needed coupon below. You can pay

_______

--------

useful when writing or editing
programs.

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

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

The ZX Printer connectsto therear
of your computer ~ using a stackable
connector so you ¢can plug in a RAM
pack as well. Aroll of paper {65 ft
long x 4 in wide) is supplied, along
with full instructions.

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there's a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

o: Sinclai Ressarch L1, FREEPOST , Camberley, Sumrey, GUIS 38R, Order |

To: Sinclair Resesrch Ltd, FREEPOST , Camberley, Surrey, GU15 3BR,

‘Piesse delete/complete as appiicatie

Name: Mr/Mrs/Miss
Address:

— . —— I E— I CEEE S G — G G e ew—

|_FREEPOST - no stamp needed. Otfer applies to UK only.

*l enciose a chaquel/postal order payable to Sinclair Research Ltd. for £
*Please charge to my Access/Barclaycard/Trustcard account no.

Oty | Item Code ltemﬁpﬂco To‘;nl '
Sinclair ZXB1 Persanal Computer kit{s). Price includes
ZX81 BASIC manual, exciudes mains adaptor. 12 2003
Ready-assembled Sinclair ZX81 Personal Computer(s)
Price inctudes ZX81 BASIC manuai and mains adaptor. 1 M.
Mains Adaptor(s) (700 mA at 9 V DC nominal unregutated). . 10 .85 5
16K-BYTE RAM pack 18 20.96
Sinclair ZX Printer. 27 80.98
8K BASIC ROM 1o fit ZX80. 3 17 1996
Past and Packing 2.95
O P1ease tick It you require a VAT receipt TOTAL £,

S =S RS NS el

Plaase print

D CTEE S CEEE CE — . CE G S— —— —
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ATARI c:vi

THE GAME WITH 50 CARTRIDGES
ARP £129 95 (mc VAT

OUR PRICE

£78.22 . i

(= £89.9% inc. VAT)
Tom Alars 13 S00pRed wal® & Hoa MAY SIADIG, § POH
of paiiien, 4 oot O PR CEY Brd B CoaTBat COIT e

and 1y 1he Sabl Iy B 1w SN IaE 0 11 Ml et

and Fas 3 4ongs of over 40 dMerem o
ARSeen 1o ik Wnosrd

£l6 95 inc. VAT

ATARI CARTRIDGES
20% OFF R.R.P.

Atari Soccer £29 9%

NOW £23.95

Actrvisson Dragster £1B 9§

NOW £14.95

Actvesion 3oxing (1695

NOW £14.95

ATARI OWNMERS CLUE — Why not join our FREE SHica Ateri Owners Club
snd taceive our bi-monthly newsletter with spocisl offers and datails of the
latest now cartridge reinases. Telephons us with your name and addross pnd
weo will add your pame to our compuler mailing list,

T V. GAME CARTRIDGES

n Ihe whot rangs of TV games snd ull um 3 tor the fuliowng gared
uAm- wrm .mrm.mms-mrm -mrsaro».‘r LENG
Lot 1 hnow 1| vou own any of these games and we will h.-l nu hne delsits of I range
CATINGpes availuble
Attentson INTERTON & ACETROMC owners we hbve over 79 93307 ted used COMIWIGE wh STOCK it
with  year guaranice  SPECIAL OFFER £8 35 vech

We aiso have # numbae of secondhand gemas and cenridg

ELECTRONIC CHESS

Lmuid crystal battary chess  NOW £5 OFF
computer with 100-200 hat RHP 344
Baitery lifo $10 v lavels of piay SALE PRICE
Comes with sepnrane theds

e 2o racer £19.95
GRADUATE CHESS:‘

A de luse version o ihe

NO
elnctronic chrss sef with inlegral £29 95
chess board The «deal poriable .

chond se1 ~ spe Dusirstion INC VAT

FIDELITY MINI-SENSORY CHESS COMPUTER

The very litsi Chess compsisner Ul ks prics 1o oMor § por1atae COMpal i wilh nigys at Lengory board
Batiery 16 B W) or masns aperaied Thes % 8 modular game snd additnal plug-IN modules arg
phanned for 1982 for advanced chugh, oAl apenadys (F calest MIEIET Qames draughs end
e

MINI-SENSORY COMPUTER WIiTH £49 9 INC
STANDARD CHESS MODULE WAS £54,50 NOW VAT

Swvca Shop are ane af the counivy | Medmg Ipdcishits in Cheri Covpeiin) and npw stach 0 ange ol more
thar 20 Che1s Compulerns, nchrbng Chw-nyv Y/ PO/ vavee. Sensary B snd Sencory Varce,
Syptem 3, Marphy, Gieni Gamne Machune, Varce Chempran, end the rew Sercrs Mard V

U
CAR'HIDGE

ridges

THE ULTIMATE T.V, GAME
RAP £229 95 finc VAT)

OUR PRICE

£156.48 . wr

[£179 85 inc VAT)

8 NEW CARTRIDGES JUST RELEASED
ASTROSMASH « SNAFU » BOWUING
SPACE ARMADA » BOXING
TRIPLE ACTION
All 19 curent cortrx0pes + (he &fn New
oneg above now retad at £19 96 - Silica
special ofter pnce £17.95 inc VAT

The Matted intelivisson « e most sdvanced TV gamea in the warld wath 9 tangs of cver 28
ddlarent cartrdges s at our special ofter poce of £17 98 Thes game uses o 16-Bn
maCropeocmisor grbng 16 colonrs and ihvee-part harmony saund The pectura quahity i3 ncredible
with 1O efteces and realistic snimnaten An addon keyboard will be avarinable m the Sprng 1982 10
convert the Mattet im0 a tull home compuine wah 16K RAM which will D 1oty axpandabls ang
arugrammable in Microaol Besc. OIhST acCeidores will be added [aic: ; (he yeor The normad
pric@ of 1hi imelinasign + free 50008 cartrde /8 £220 95 but owr spacial ofter preee v £179 9%
ing VAT savwig you

MATTEL OWNERS CLUB - Why not jain our Mattel Owners Club and recive our
regular newsletters contamng datans of alt the katesi cartridge relenses. Telaphone us
wilh your nama and gddrassaes andwe will add your name 10 our computer mailing list
FREE 16 PAGE CARTRIDGE CATALOGUE — If you are interested sn owning »
Matlel, we now have avsilable 8 16 page catalogue descrsbung the katest sin cartridges
10 be raleased. a5 wall 35 8 new Mattel colour leallet wah briel gescriptions of ali 25
cartridpes Tetephone us for funther detals

HAND-HELD GA s
Tress madert are & tremd of (Fealwe Nihens urinows (o men. They
anned be Ldled by vadeonst mmhaas < ihay Pust be burwd The Detile 5

in & mare ewhera w008 of shecs chave Fome troops The only
way of flmingcrg (ham » By dageg hales and borving Ihess

RAP £26.95 NOW £18.95 inc var
PAC MAN 2

Pic Man 1 i besed on the et oub germe N e & lwo- colour game
of wireseqy sectcad purwui ared deslixche acMoh ajarat
e L gr Grodts The cyect of Ihe ot m for Pac Man Io stten m
Fiagh B Siora 51 POSS DI Dy CADDWING Bl dnalr oy g Groars Huga
s Erargizecs wathoyt beng Pm e asss oped by e Ghosts Pac
Vs 3 incorpor 8768 The Mot MOGH N 373 LOMEHa HAILS 333w

bt PROOUZSE W W) et O Rtiane 10y 118 1t 0t i 110 LUK Bller g
v B0 W8N [resnre

rap 3295 NOW £24.95 inc var
SPACE INVADERS

Baynd o O oF This BoH Qe arcade garmgl. Space Invader ™ pars i lois &f
action wiih mulle s7ptd Dellgnl LED vessers. includog attack shos bumbs
gefenders musisbd FOChRTS B0 8 beam force ciniueh, (ut FAITING PIBCIFOME Minfd
lincid Trs snsch virps MTemet 10 bemb the Ground Sefernder s se tRdy st Wxjuriig
You MINCRGVTR TS MALie (et — aveany slew bombs = and dewtigy (he
et fite a1 queckly 3§ 30U CBN Piogreitne segres of déficulty tnciudes
auioralic drplll sooe ey Fial ages § 90 st

rap 2695 NOW £16.95 i var

— THE AFFORDABLE ANSWER

The Post Oftiice certrdiad talaphone answering machine

BACHGAMMON
COMPUTER

home of hudiness use

ter _isstearad AW £69 oo inc VAT

“Softy datng | will Be late home < Love Jahr

The Call Jotiar | brings Ihe alfordatle

answer at‘the awmiaging powe of £69 for
£99 for the Cal Jotter 2 wath busitain
remole retall 13hities). These amanng
lelephone answering machines are Post
Ottice certihed and guarantecd for ane
year They make a thoughitul giff for

ADD-ON
ADAPTOR

WAS £199 ine VAT

SALE PRICE £124

wc VAT

For Hon AATImE BT S Epvand v et g
OrdD) IV Fabb dumery eoree omssday ?--nnhm

-tdcarﬂmnvumw- o Sevr 1o ewt v R
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Explore the Excellence
of your ZX8l1

" With MEMOTECH Add-Ons
1) ngh th Resolution Graphics

® Fully programmable high

NEMYE(H £52 00 resolution (192x 248
plusVAT paxels).
@ Viceo page 1 both memory

and bit mapped
@ Video page can be located

anywhere in the RAA
@ The number of video pages
15 amidled only by your RAM
size {each page occupies

atout 6.5K RAM) and
pages can overlap
® Instant Inverse video.
@ Swilching inverse video on and
oft gives fashing Characters'numerals etc

® Video pages can be @ Access 10 video page 1S
superimposed by sumilar o plot and unplot
saltware switching commands in BASIC.
The pack comes in an elegant aluminium case. ancdised black and
styled to fit onlo the back of the ZXB1, aflowing more add-ons (Memopak
RAM, Sinclar panter, e1c) to be connected without a further power supply
ft contains a 2K EPROM momdor, hotting a full range of graphics subroutines which
can be called by the BASIC USA funct:on or by machine code

Memopak 16K Memory Extension £26.00 plus VAT

MEMOPAH toH Itis a fact that the ZXB1 has revolubonised home computing and coupled with Ihe new
Memopak 16K it gives you a massive 16K of Oirectly Addressable RAM, which s pesther
swilched nor paged, With the addition of the Memopak 16K your ZX81's enlarged
memory capacity will enable i to execute longar and more sophisticated programs, and to
hold an extended database

The 16K and 64K Memopaks come in altractive custom-designed and enginaered cases
whuch il snugly on to the back of the ZX81 giving thm, wohble-iree connections J

Memopak 64K Memory Extension £68.70 plusVAT |

The 64K Memopak is a pack which extends the memory of the 2X81 by a further 56K, and
together with the ZX81 gives a lull 64K. which s nesther swilched nor paged, and 1s
directly acdressatie. The unit is user transparent and accepis BASIC commands such as
10 DIM A(9000)

BREAXDOWN OF MEMORY AREAS

0-8K . _ . Sinctair ROM B-16K . . This section of memory switches in or aut in 4K blocks
10 leave space for memory mapping. holds its contents during cassefie loads, allows
cormmunicalion between pragrammeas. and can De used lo run assembly language
roulines. 16-32K . . This area can be used for BASIC programmes and assembly
language routines. 32-64K . . 32K ol RAM memaory for BASIC vanabies ano large arrays
With the Memopak 64K extension the ZX81 is iransiormed into a powerful compuier
suntable for busmaess, laisure and educational use. at a fraction of the cost of comparable

3 month
trade-in offer!

For your future needs, well
allow you £10 aganst your
purchase of our 64K modet it;
you return your 16K pack within 3
months of recept:
you supply evidence of purchase
yous 16K modetis recewved by us
ungamaged and uynopened

* W resenve the AQYY (O MEC 107 DSCOLNING DurDORCS. 15
wiach frve beer Bthet Opened o Jamaged i goy way

['lEl'")OTECI‘!
ADD-00

L systems J
MEMOPAK RAM e |, VS v - T S PO | P, Sy S — iy

con]jng soonm cen LS GRAPACS ' Please make Please send me Price No  Total ‘

::';36915_ ;g:_latle 10 [16K RAM@ €£2600 + £3.90 VAT |£2090 | | .
‘9 [6aK RAM@ £o8.69 + £10.81 VAT _[079.00 I

Please Debit my H 780 VAT £59.80 |

I Access/Barclaycard” [HAG i £52.00 - £7.80 . -+ — -”

A complete range of ZXSI plug-in oenpherals account numbes Packaging & Postage (a £2.00 per und , &
Centronics Intertace & Software Drivers — TOTAL ENC . !I

Digitising Tablet RS232 Interface l L | "Piease gpicte whichevar Joés MY DDN

We regret we are as yet unable (0 accept QUGNATURE | _OATE I
orders or enquines concerning the above

products, but we'li let you know as soon RAME — —_— ADDRESS

as they become avallable — TELEPHONE oo

EIN. Branton 8 BAL, Boyc 1982

We want to be sure you are satisfied with your Memopak - so we offer a 14-day money back Guarantee on ali our products.

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford {0865) 722102 Telex: 837220 Orchid G

ETI JULY 1982



NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

DIGEST

Precisely Stereo

Aﬂer all the nasty things we've
sald about TV sound, It seems
the industry has finally got the
message, Regular stereo TV
transmissions have begun suc.
cessfully in West Germanv, and
Grundig has launched its (irst
stereo TV in Britain, The sets will
give genuine stereo from stereo

ALL RIGHT
WHO LEFT
THE GATE

video recorders and video disc
players, and processes mono
broadcasts to give a ‘spatial’
sound. Despite the four speakers
[two lorward-facing tweeters, two
side-facing woofers), the sets are
slightly narrower than conven-
tional mono televisions, and a
plug-in board wlll give stereo
broadcast sound when this
becomes available. Are you listen-
ing, BBC and ITV?

Plugging
Telecom

In case you were wondering, this Is
what British Telecom's new four
and six way modular plugs look like.
Manufactured by Pressac of Not-
tingham, the cable connections
foliow the current trend of being
IDC, the blade contacts giving high
pressure, gas tight connections.

Scopex Scoop

Scopel are feeling rather pleased
with themselves — they've
developed the world’s first tubeless,
dual trace, digital storage, battery
portable scope. The Scopex Voyager
uses 2 128 x 256 LCD matrix display
to replace the normal cathode ray
tube; this makes the device only 330
n 260 x 98 mm! Compare that with
your normal digital storage scope.
The 64 x 102 mm display does not

w— hY

10

.

i House, Pixmore Avenue, Letch-

use the conventional twisted
nemalic LCD malterlal, but dye
phase-change material which gives a
very wide viewing angle, high con
trast and excellent visibility in a
range of lighting condiltions. Input
waveforms can be stored with an
equivalent bandwidth of 150 kHz
and it's possible to keecp the
wavelorm in memory, even with
Voyager switched off, for at least 100
days. Thus a waveform may be
stored In the lab and compared with
one ‘on-site’ miles away. The Y-amp
sensitivity is 10 mV/em to 5 Viem,
with a sweep speed from 20 uS/em to
50 S/cm. The weight of the Voyager
¥s 2.5 kg, and the price — well, that's
£2,500 plus VAT, slightly out of reach
of the hobhyist but likely 1o take In-
dustry by storm._ Nice to see a British
company leaving the Americans and
Japanese standing. For more com-
prehensive details on the Voyager
facilities, contact Scopexs at Pixmore

worth, Herts SG6 1HZ.

Osborne On
Offer

f there’s anyone left who hasn't

heard about the Osborne | por-
table microcomputer (we've seen it
on two magazine covers already this
month), here’s your chance to get
hold of one at a special launch price,
valid until July 31st this year. For
£1250 plus VAT, Adda Computers
will supply the total package In
cluding free delivery in London and
the Home Counties, 10 free diskettes
and a one year parts and labour war-
ranty, The Osborne | weighs only
24 Ibs and can fit under an airline
seat. It includes 64K of memory, a
business keyboard with graphics and
10-key numeric pad, 2 monitor
screen, outputs for separate printers
and other peripherals, two disc

drives, connections for battery pack
Mallmerge, SuperCalc, CPIM
operating system and two BASIC
languages. Comparable packages
cost two to three times as much. Ad-
da Computers live at Mercury
House, Hanger Green, Ealing, Lon-
don WS 3BA.

Musical Boxes

& B Electronics, designers and

manufacturers of modular
lighting control and amplifier
systems, have been made distrib
utors for the Paia range of kits which
are being introduced into the UK,
The Paia range is extensive, to say the

Sharp Practice

ocket computer freaks will be In-
lerested to know that the Sharp
PC-1500 can now be purchased from
Tempus. “Suddenly a pocket com-
puter approaches the personal conr
puter in ability” says the brochare,
and it's cettainly a powerful tool for
use n business, management,
englneering and hobbies Its small
sire makes It ideal for portable use
{only 195 x 25.5 » 86 mm), and it's
packed full of goodies. The memory
contains 16K of ROM and 3.5K of
RAM, expandable to 7.5K of RAM
with an optional memory module;
programs and dafa are retained
when the computer is switlched off.
Almost any symbol can be
displayed on the 7 x 156 dot display
area (would you believe circuit
diagram symbolsi), or a 26-character
line when using alphanumerics. For
the first lime ever in a pocket conv
puter there is a QWERTY keyboard
layout; with the add-on colour
graphic printeticassette interface
(21), the PC-1500 can be used as a
small personal typewriter. S$kx uses-
definable keys are provided, plus a
MODE lock key so you can only
RUN the program, avoiding inadver-
tent erasure. The BASIC features
variables, two-dimensional arrays,
variable strings and many other ad-
vanced features.
Combining the builtin clock

and ‘beep’ functions allows the
PC-1500 to act as an alarm clock —
with on-screen messages! — to re-
mind you of your schedule, Forth-
coming extrasinclude an RS-232C in-
terface. At the moment we don't
even have a reproduceable photo-
graph of this wonder device, but
hopefully we'll be able to get one for
revicw before too leng. Meanwhile,
the PC-1500 is available for £169.95
including VAT, from Tempus, 38
Burleigh Street, Camhridge CB1
1DG.

least — the catalogue has 16 pages
crammed with synthesisers (from the
tiny to the huge), organs, sequencers,
drum synths, string synths, all the
special effects you've heard of and
some you haven’t, plus a selection of
books. One of the sequencers is
called the ’Orgasmatronic’ and
there's a kit for an ‘Encephalo-
Gratification Generator, tut I'm
sure the designer has seen his
psychiatrist and is OK now. The
catalogue contains endorsements by
Larey Fast and Peter Gabriel, which
can't be bad, and for more informa-
tion contact L & B Electranics, 45
Worlley Road, West Croydon, Sur-
rey CRO 3EB {telephone 01-689 4138).

A Birth In The
Family

ur beloved publishers, Argus

Specialist Publications [tugs
forelock obhsequiously), have added
another magazine to the newstands;
Friday, 30th April saw the launch of
‘ZX Computing, which Is almed
specifically at the 400,000 owners of
the Sinclair ZX81. The magazine will
be published quarterly at a price of
£1.75 and is available from leading
newsagents everywhere, as the say-
ing goes. Editor Tim Hartnell has
stuffed the first, 132-page issue full of
programs, games, ideas and informa-
tion to reflect the wide-ranging in-
terests of ZX81 owners, and we
recommend you sprint down lo the
corner shop now before they sell out,
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Bosom Buddies

ust when we were wondering

where all the photos of lovely
adies had disappeared to, this drop-
ped through the letterbox. At 3% " x
1%", this Standard Telephone and
Cables radiopager is probably the
smallest in the world. It has four
separate tone patterns to indicate
messages from different sources and
can be muted during meetings to
record calls silently for ptayback
later. The plcture shows how the unit
can be hidden bn your cleavage; peo-
ple with differently.shaped chests
can clip it to their clothing.

TK
Transmissions

emote control is the forte of TK

Electronics and their latest kit
departs from their usual wares in that
it uses mains control, not IR or uitra-
sonics. Any electronic appliance
which plugs into the malns can be
controlled using a hand-held trans-
mitter, also connected to the mains.
Up o a tolal of 16 receivers can be
operated anywhere in the house and
switched on and off by more than
one transmitter. The receiver may be
coded so that you don't interfere
with your neighbours and vice versa.
The transmitter has the advantage
that it can be activated by logic
signals — the computer-controlled
home becomes a reality. The kit con-
tains a transmilter and two recelver
units for £42 plus VAT, although
transmitters and receivers are avail-
able separately. TK Electronics are at
11 Boston Road, London W7 3§). En-
quirles on 01.579 9794; tell ‘em ETI
sent you.

Credit card customers with
poor memories have been accom
modated by TK, who've got a new
phone number, 567 8910 (gedditl).
Dialling this number and quoling
your Access/Barclaycard number
will get you same day despatch of
components. A 6” x 9" SAE to the
above address will secure the frec
1982 shortiorm catalogue.

12

IShorts

® Triangle Digital Services of 23
Campus Road, London E17 8PG, are
now supplying a free handbook on
their Industrial speech synthesis
system. Various products are
described included the low cost
custom vocabulary service.

® We get some amazing stulf sent
to us. Would you believe that the
Edinburgh District Council is fitting
microprocessor-controlled weighing
sysiems in their new abattoir. Ob-
viously a case of steak and chips —
oh dear, these offal puns.

® Two new high-speed analogue
multiplexers from Burr-Brown, the
MPC 800 and MPC 801; they provide
up 1o 16 single-ended (eight difieren
tiaf) channels or eight single (four dif-
ferential) channels respectively.
Each chip is self-contained with on
board address decoding for channel
selection.

@ Crow of Reading have introduced
the Barcovision video projector,
which can give a maximum picture
size of 6 metres diagonal on any flat
screen, with viewing angles only
restricted by perspective distortion. |
wantone . .. and a videotape 6f Deb-
bie Harry.

@ Greenweld have senl us their
latest catalogue, and you can have
one too for the sum of 50p plus 25p
postage. Also included are 60 pence
worth of discount vouchers, bargaln
list, wholetale list and a reply paid
envelope.

@ Texas' new CCD image sensing
chips use a patented new technology
to avoid the need for a two-phase
clock. The chips are sensitive to light
across the visible spectrum, and
featute 1728 x 1 and 128 x 1 pixel
resolution.

@ Verospeed are adding mare than
100 CMOS devices to their
catalogue, Industrial users will pow

Amazing Aiwa

New from Aiwa (or leee-waaaaah,
as their ads on commercial radio
would have us belicve) Is the CSW?7
compact/micro stereo radio cassette
recorder. This incredibly versalile
unit incorporates two tape formats,
mic¢ro and compact, with a versatile
dubbing facility which works from
either one to the other. For example,
you can record from one lape onto
the other in cither direction while
listening to 2 completely dilferent

programme on the radio. You can
make two simuitaneous recordings
from the radio or an external source.
You can combine voice and music
from separate recordings. Wow?
The audio output of the CS$W7
is 5 W per channel; the radio is four
band with a sieep timer. The micro-
cassette has two playing speeds so
you can choose between accurate
speech recording or ajonger playing
time; both tape units offer metal
tape compalibility and editing func-
tions. The CSW7 retails at around
E190 from authorised Aiwa dealers.

-y

he able to get same day despatch at
competitive prices for semiconduc-
tors they require urgently. Speed in-
deed

@ Kentec of Sevencaks have in
troduced a oneboard Z-80 based
computer with 2-4K RAM, 28K
ROM, 36-key keyboard, YO port and
300 page manual. It's Intended to be
a low cost development tool; the
price is £65 including power supply.

® Lander Microsystems, 32
Clockhouse Lane, Collier Row, Rom-
ford, Essex are seiling the LM124
EPROM programmer for use with
the TRS-80 Model | level tt (16K).
Most single-supply EPROMs can be
blown, without personality modules,
and commands include BURN,
COPY, EXIT, FILL, LOAD, MEMORY,
NEW, PAGE, READ, SAVE, TEST and
ZERO.

Wrist Radio

ame back Dick Tracey, all is for-
Cgiven. Trafalgars Radio Watch
‘82, believe it or not, is the same size
as an ordinary digital watch with atl
the usual functions, but also contains
an AM radio with hi-lo volume con-
trol and high-quality earpiece.
Damned if | can see where you plug
it in, though. Definitely one ol the
smallest portable radios, 0 over to
you, Sony. Trafalgar Watch Co Ltd.,
Trafalgar Mouse, Greaville Place,
Hale Lane, London NW7 3SA.

Fore!

We knew the Japanese took every-
thing seriously, especially their
golf, but this Is ridiculous. Mitsubishi
recently perfected this microcom-
puterised golfing ald so you can
brush up on your strokes at home.
Working with Namlo Takasu, a
japanese professional golfer, Mit-
subishi have designed the GL-500 to
display such data as head speed, face
angle, hitting area, swing arc, ball
direction and other esoteric Informa-
tion every time you swing at the ball.
The unit contains four sensors in the
mat base, a built-in microcomputer,
a charger and carrying case, so the
japanese can practice almost any:
where. Brils, however, will have to

stick to knocking balls across the of
fice into the wastepaper basket —
there are no plans as yet to market
the G1-500 in Europe.
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NEW AND FREE FROM GSC.

NEW an exciting range of projects to build on
the €XP300 breadboards.

NOW anybody can build electronic projects
using “Electronics-by-numbers’’, its as "'Easy
as A, B, C with G.S.C!"

FREE project

MUSICAL DOORBELL OF THE 3RD KIND
You've seen the film, now haunt your visitors
with the tunel

Each time the doorbell is pushed the eerie

tune plays out, then switches otf to conserve
battery power.

HOW DO YOU MAKE IT.

Qur FREE project gives you clear “step-by-
step’’ instructions. For example “take
Resistor No.1 and plug it into hole numbers
845 and B47"

“Take IC No.1 and plug it into hole numbers
E35 to E42 and F35 to F42, {pin 1 on the
IC goes into F356}

“Take. . ""Welll why not “clip-the-coupon”™
and gel your FREE step-by-step instruction
sheet and your FREE 12 projects with each
EXP300 hought and your FREE catalogue
and.
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NEW AND FREE FROM GS.C.
24 HOUR SERVICE
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COMPETITION
RESULTS

The response to the competions in our
April '10th Birthday' issue was, quite
simply, overwhelming! As each day
passed the mounting pile of envelopes
had to be transferred to larger and larger
cardboard boxes, and the job of sorting
out all the winners was no easy matter,
Here are the results.

CRIMSON COMPETITION

We had a huge variety of answers.
Some people didn't read the question
carefully enough — we asked for
parameters that would contribute to a
good quality sound so, for example,
short circuit protection Is irrefevant.
It's nice to have but doesn't affect the
sound one iota. After much brain-
cudgelling our panel of judges came up
with the following list which they
consider to be the most important
parameters:
H,F,S,E,C,B,A,RJ,N g
The entry which most closely matched
this list came from
Dr. D.B. Smith, Tyne and Wear,
He receives a Crimson Elektrik 100 W
hi-fi comprising the CK1010 preamp
and CK1100 power amplifier,

IGNITION COMPETITION

This was probably the easiest
competition and consequently the one
that had the most entries. It was also
the one with the most correct answers,
The first one, who designed the
standard ignition circuit, shouldn't have
posed much of a problem because he
gets a mention every time we publish
an article or project on electronic
ignition systems. It is, of course, Charles
Kettering. There are several correct
answers to the second question about
cylinder firing order, though most
people settled on 1-34-2. The winner,
picked at random from our box, was
Stewart Robertson, Cheshire,

He wins an electronic ignition kit from
Electronize Design.

BIRTHDAY COMPETITION

We never realised so many of you kept
your issues for ever! Kind of gets you
right here. .. Unfortunately we can’t
reward everybody for being so loyal,
but the winning set of answers is as
follows:

1. July 72.

2. Halvor Moorshead.

14

March 72. A bit sneaky, this one;
the cover date was April 72 but
cach issue appears a month in
advance.

4. The stage dimmer project.

5. May77.

6. There were three; the LM387, the

AY-58100 and the SN72560,

7. January 77.

8. Rick Maybury.

9. John Miller-Kirkpatrick started the
series back in August 73.

10. February 73.

11. March 76.

12. 1978 (July, August and September)

13. A model train controller.

14. 44 parts. Part 11 was published in
two parts.

15. Four editors — Paul Godden,
Shaun Kannan, Halvor Moorshead
and Ron Harris.

16. Trick question. No-one was
Assistant Editor, but Les Bell and
Ron Harris were Editorial
Assistants,

17. Tim Orr.

18. February 80.

19. lanuary 74.

20. July 79, with the Arak controlier;
one month before the DPX.

The lucky winner of the 10-year

subscription is

Mr. E. Somerville, Ayrshire,

We hope you enjoy reading your

ETls over the next decade.

VERO COMPETITION

Another very popular one, We had a
few readers who thought the pile of
boxes was incorrectly drawn, so we've
reproduced the diagram here with
shading added to show the true
perspective. We told you there were no
concealed box tops, s0 you know there
are no Ridden columns at the back; so
the pile consists of three columns one
block high, three three blocks high, two
four blocks high, one five blocks high
and one six blocks high. Total number:
31 boxes, Two of the April projects
were housed in Verocases, the Solid
State Reverb Unit and the Digital
Capacitance Meter, while the Vero ‘G’
range case is metal, as you can see from
the photos of the reverbcunit. The
winner of this competition was

Mr. C. Castell, Berkshire.

Hc(')ll be receiving the Veroboxes worth
£50.

CASIO COMPETITION

Judging by the answers we got, this was
the question you all found the most
difficult — although there was a catch
which we hinted at. Working through
the question bit by bit, we have:

7K is 7 x 1024 = 7168. The standard
audio bandwidth was mentioned on
page 45 and is 20,000 = 20 = 19,980.
The product of these is 143,216,640,
Now comes the catch. The BASIC used
by the microcomputers we tested in the
office inserts a space at the beginning of
the string when the STRS function is
used, to take the place of the sign bit.
Hegce AS has 10 characters including
this leading space, so the BASIC
expression we gave cvaluates to

6640 —216/10 = 6640 - 21.6=6618.4
exactly. The UK mains frequency is

50 Hz, vellow/violet/red is the resistor
colour code for 4,700 and our modular
synthesiser was Project 80. So the next
part of the question works out to
4,750/80 = 59.375. Dividing this into
the previous result gives 111.4677894,
The difference between our street
number (145) and the TTL prefix {74)
is 71, so the new sum becomes
182.4677894. The CMOS quad EXNOR
IC is the 4077, digit sum 18, while a
555 has cight pins. One divided by the
other is 2.25 and the log of this is
0.352182518. Multiplying our previous
result by this gives 64.26196554, and
adding 23 (10111 binary) gives a

final result of §7.26196554. To

six decimal places this is 87.261966 and
only three people got it exactly right.
The one who got picked out at random
was

Mr. P. Sipos,.Surrey.

He gets the Casio FX-702P pocket
BASIC calculator.

Congratulations to all our winners,
then, and commiserations to everyone
else; but stick around for another 10
years 'cos our 20th Birthday
Competitions will be bigger and better? ETI
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NICADS : UK's LOWEYS PRICES

=

Ambit’s new style catalogue continues 10 lead the
market with low prices, new items, info, 3 £1 discount
vouchers, In a recent supplier survey, we were one of
only two suppliers listed in all categories!

There's a few examples of some super low prices,

78XX 1A
BC237/8/9
3SK51
10MHz xtals

8 Pole 10.7MHz
xtal filters

2GHz coax
relay 150W

37p
8p

54p

£2

£14.50
£10.95

All the “usual” stuff at rock
hottom prices + Toko coils,
crystal and ceramic filters, micro
matals toroids, Falrite ferrites
Alps switches, OK) LSI, Piezo
sounders, RF, IF Modules + Kjts
etc

Ja4aN

447N
448N
7450

454N
Jason
74T0N
T472IN
473N
J&IAN
TATSN
Jar0n
FABON
748N
pad kil
T488M
Ta88M
49N
7690NM
481N
F402N
T48IN
TauaN
T495N
J494N
T4$TN
74100
74104
7410%
74107
741004
T4110N
J4171N
241120
Janien
JA1IEN
TA119N
raiz0M
T4121N
Ta22M
74123N

222233538

RIMBIT international}
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CAPACITY
500 mAh
2200 mAh
1200 mAh
4000 mAh
110 mAh

19 1049
80 74
235 1.99
214 206
305 285
370 350

TAY5ON
74191N
HI02N
T419IN
T4104N
Ta195N
T4 196N
TA19IN
198N
74199
T422IN
Ta248M
F4247N
T4248N
74248N
142510
T4265N.
PA273IN
T4278N
T4279N
F4283N
74284N
yazanN
200N
T4293IN
T4297N
T4z9BN
TAMBN
743684
TAIGTIN
T4MEBN
Yareon
T439IN
T4490N.

74LSN
J4LSDON

JLSOIN
T4L502N

epon
344

(34

“prmm=x=00000
=3238882%

E

== POPO—N=—pR=ONN
P S T

Prices shown EXCLUDE VAT.
Access/Barclaycard may be used
with written or telephone orders,

official MA detaits on application.

ACE and PACKING

H0Op per vrdes

41258
J4128MN
741285
249326
74138
74141N
74142y
Ja143N
4148
F4145N
TN
Jan88M
741500
THISIN

Q.40
0.40
0.85
8.80
Q.65

24163N
F4154N
74185M
F4156N
F4157N
74159N
T4180N
T4181IN
182N
163N
74I84N
741680
74188
74187N

Bub

170N
HMIIN
Ta17aN
TA175N
T4178N8
11N
HITIN
TN
F4100N
T4181IN
412N
TaTe4
TA 188N
T418EN

200 horthSe

e $

74L 503N
J4LSO4N
74LSOSN
74LS08N
T4LS09N
24LS1ON
P4LSYIN
TaLSI2N
74LSYIN
T4LS 14N
TALSVSN
J4LS2ON
J4LS21N
2449228 0.12
74LSI8N 014
J4LSTIN 0.92
F4L528N 0.15
JALSION 0.12
74L832N 012
74L333N 0.18
T4LSITN 0.8
JALSIAN Q14
J4L340N Q13
74L842N 0.30
T4LS4TN 0.3%
JALSARK 0.45
74LS49N 0.55
JALSSIN 013

4L 385N
J4LSTIN

M4LST4N
TALSIEN
MLE76N
J4LSTEN
T4LSE3N
TALSESN
T4LSBEN
TALSSON
T4LS91IN
F4L592N
TALSSIN
741L595N
TaLSO8N

T4L5107N 0.25
74LS109N .20
74L5112% 0.20
245L113N 0 20
24L5114N 0.19
MLSIZIN 0.35
74L8123N 035
74L8124N 1 80
4L5126N 0.2¢
F4LSIZEN 0.24
J4L51I2N D42
LIV 024
JALS126N 0.20
74L5138N 0.30
74L5139N 0.30
J4LS 145N 1.20
74L5151N 0.30
J4LS153N 0.27
JALS154N 0.99
F4LSIEAN 0.3
J4LS156N 0.37
74L515N 0.30
74LS158N 0.30
J4LS160N 0.97
raLS16IN 0.37
T4LS162N 0.7
7418163 0.37
JALS164N 0.40
74051688 0.80
74L8166N 0,80
r4L5188M 0,70
74481684 0.85
74LS1704 0.90
14L5173N 0.80
TALSI74N 0.40
74LS175% 0.40
F4LSIBIN 1,05
T4LS1B3N 1.75
T4LS1O9N 1.20
T4L3990M Q.45
T4LE1D1N 045

F4LS192N 0.48
J4L5190N 042
F4LS194N 0,38
J4LS196N 0,55
74LS197N Q.60
24L5200N 3 40
74152028 1.48
74LS221N 0.50
J4L5240N 0.00
74L5241N 080
J4LS242N 0.70
24L52:3N8 0.70
4L S244N 080
J4LS248N 0.80
PALS24IN 1 35

FALS24ON
F4L5249N
T4LS28IN
T4LE253N
FALSISIN
MLS2SBN
TALSTON
T4LS260N
74152660
TALS2TIN
FLSIIEN
F4LSITIN
F4LS280N
74L5283IN
FALSTION
74L$293N
T4LS295N
FLLS298N
T4LSISEN
TALS3GEN
PALSIETN
TLSIEEN
T4LSITIN
T4L5324N
T4L5375N
T4LSA?TN
T4LS3I7EN
74L8379N
FALS384N
74LS385N
T4L5386N
74L5390N
74LSIOIN
F4LSIWN
F4LS396N
74L5398N
JALS399N
TALSA4SN
F4L8447N
J4LSA9%ON
741 5688N
P4 LSBEIN
T4L5670N

RAM

NOUDBOO000D -
ErE3haBUsRERY

3

nN309 TELFX 995194 AMBII G POSTCOMM

rvice Rood, Brentwood, Essex

3
"
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PromNe
R@=2hER

ZA0ASIOMR 295
280CTC
2uCACTC

73001

PROM
2708
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CONFIGURATIONS

You lucky people — not one but two new series on circuit
design begin next month, The first one, Configurations, will
provide you with the basic design data for many of the
commonly-used circuit blocks; often ones which haven’t
received a great deal of attention in the past. The articles are
written by 1an Sinclair, wellknown man-about-electronics,
and he kicks off next month with the biasing arrangements
for the single-stage common-emitter amplifier.

DESIGNING MICRO-SYSTEMS

The second series will delve into things digital — specifically,
the inner workings of microcomputer chips. Words like
microprocessor, RAM, ROM and the like have been bandied
about at great length with only scant information as to how
they work and how they operate in a system; but we aim to
put that right. Starting next month with the CPU, Owen
Bishop will take you on a guided tour of the microcomputer
and give you the real inside story. The English language
cannot do justice to this series: you'll have to buy next
month's ETI to find out just how good it is.

MICROTUTOR

Since we're telling you all about the workings of a micro, we
may as well give you a project to play with. The Microtutor is
a one-board machine code training tool, containing 19-key
keypad, cassette interface, 1K of RAM, extensive /O and a
UHF modulator for connection to any domestic TV set. All
you need to be up and running is a 9 V supply. The project is
professionally designed (by our friends at Tangerine) and the
monitor program is similar to TANBUG {used in the Microtan
system), so you can move up to greater things as you become
more proficient, You won't be able to find a cheaper, easier
or better-engineered method of getting into machine code
programming, so camp outside your newsagent now and
make sure of your August ETI

Articles desctibed here are in an advanced state of preparation.
However, circumstances may diclate changes to the final contents.
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THE PLAYMATE

A goody for the musicians among you. It's a practice amp;
it’s an effects box; it's versatile. Not only that, it's small and
light enough to be easily portable. The amplifier has a power
output of a couple of watts, while the built-in effects are fuzz
and wahwah. There's a socket to allow a foot pedal to be
connected, and another for the guitar; if you plug in a signal
generator instead you can generate all sorts of weird and
wonderful noises (we know — we’ve been doing it for the
past week)

RUGBY CLOCK

We all know that Rugby is the name of a blood sport, but
were you also aware that it's a precision timekeeping system?
Digitally-coded time data is broadcast 24 hours a day on

60 kHz — by picking up the radio signals and decoding them
you get a digital clock with split-second accuracy that you
never have to put right. Qur unit features a Z-80 based design
with alarm outputs and if the manufacturers ever start
making smaller chips we’ll do a wristsized version,

AUTO VOLUME CONTROL

Let us be clear about one thing; this is not a compressor! The
auto volume control doesn't reduce the dynamic range but
varies the overall level, affecting both loud and quiet sounds
equally. The operation is therefore exactly the same as an
ordinary manual control except that you don’t have to touch
anything, The circuit is amazingly simple (only four
transistors) and very small, so you'll be able to fit it into
almost any piece of equipment.

DATA SHEET

It's backl By popular request (our postman has had to retire
early due to back trouble) we resume the publication of Data
Sheet next month. Find out the
facts on new ICs direct from

the manufacturer's mouth.
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RETAIL*MAIL ORDER-EXPORT
INDUSTRIAL-EDUCATIONAL

CENTRES

MULTIMETER
30 ranges 15A AC/DC
1.5 KV. 200 meg ohms,
Features mirror scale.
polarity reverse. slectronic
overload protection, taut band
suspension,

As advertised by us a1 £67.50
+case le. £84.00

N
® £49 Inc. VAT

[UK c/p £1.50) with leather case R
Exclusive to Audio Electronics

e Toster. 104 ACJOC

J0args

tock also 4

LCO LOW COST MULTIMETERS
9%

DSENT M 13+t LD 28 range cush bulton A
FMLYA Sabtrwcs vt n o above.

L] e O 9A
%&mrmum
Did03 1A/ LB 3% g4 LCD 150 8a0e pesh
tttoh pius e Tester 104 0C (M9 AC AL
Tede 3% dignl LCD Msasge Sotary ywrich pin i

1]
Caliers wiltalways bng 2 vange ol low cost tes!
equipment accRssons, 10015 Wons and
| nkiprs for ceriain
Cqupneal ahich wil! vy K ime 10 time
Price corfect 3t bane ol preparation ESOF
AN prices inclufie YAT

. g 1
[ "Two0sE FAOM Un's LATDEST RAMGY |

STOP PRESS Frm ow 6118 211000 408 ALIOC range
rald. comrnesy burre prs much Hae Relary swten

TRIO CS1566A
20+ 20 MHZ
t% TRIGGERED

SWEEP SCOPE

5" [140mm) RECT. TUBE |
Vigeo/Worm/Auto. Sync.
S/CH2 Inv. /X10 Mag,

Smv/
o
19 Sween hanges [ s advertised by us a1 £363.40
ing,
SAVE 22| Lmireo DU
£43.00¢< e 78 - WAT) UK c/p £4 D01

£58.95 m | Optional Probes X1:7.95, X10:9.45, X1-X10:10.50

SABTRONICS EQUIPMENT New LOW PRICES"

New reliable range of D&M's and 50204 1 HZ-200 KHZ Sine rSquare /
leequency compulers wilh hoss Triangle/TVC Freq, sweed, Low
extra facdities and compelttive distortion £90.00

GIGITAL MULTIMETERS Two LCD
hang beld = one with lemperature
range Also LCO ang LED Bench
modets, .1% basic accuracy

piicas, ANl Battary opef ated
{supphiad). Except 50204 ma:ns.
Opligasl manns eliminalors availadle
B 0I6IT COUNTERS D.IHZ t0 10 HZ Res
10mV seasitivaty 10 100 MHZ

i <08, z%?l\o:w th -50°C 1o

L gl ! with -

B110R 20 H2- O(JMHZlnzranEs? @ 1S Temp. 1ange@ 1°C
resolution

ulN?ﬂHI-ﬁ(ﬂ)u"ZnJunE‘m 2504 3} 398 LCD 24 ACIDC etc baskc .

S 0JGIT COUNTERS J0mY sansityvity
10 1GHZ Resohticn 0 1 HI- 10 HI

5% £39.95
20104 3';62-0!! LED. Auto decimal &
B5G& 10 MZ-600 MMZin 3 rlrae‘sa =

minus 10A AC/OC. 20Meg chn elc
£81.50

20154 (L0 version of seove £95.00
BOOME 10 HZ-1GH2in 31anges e
£178.0p SP HE7A o
FUNCTIDN EENERATOR (UK ¢/p £1.00) -
with mains adagtor L”'ZNEJ""* and Hold Dgtonyl F':‘l% ‘

HAMEG OSCILLOSCOPES

Range of top quahty scapes for Amatew ang
Protessional UK ¢/ 207 £3.00, other £4.00)

307 Single trace 10 MHZ Sm¥. 0.8 micro sec Pus built in
companent tested & x Tem dispiay £158 70
(Opttonal carry case £18,40)

203 Dual 20 MMZ: Trig to 30 MMZ SmV: 0.§ micro secs

B x 10cm display {replace model 312) £253.00
4125 Dual 20 MHZ delayed sweep: trig to 40 MHZ: Smy

0 tmcro sec 8 x Wom display. £402 50
TO5 Ousd 70MHZ Debiyed swep: Single swaag Detey

ine: Trig to 70MHZ: 2mV: 011 micro sec. B« N0cm desplay

£567.00
Dytsons 253412705 Viewing hood [ 1]
Component sesoer 20 117 1206 £46.00
Carry case stale model) £2185
Opllonal Prabes JAIl models) X1€7.95: X30£9.45
X1-X10£10.50. x100 £186,
HT8S Add on component tester - Any Scope £29.95

RF AND AUDIO SIGNAL GENERATORS wa s ooerates
(UKc/pE100)  awm 20 H2-200 KK 4 band. Sane/ Square ofp

TEZ20 Distortson max 1% £l

LAGZS Dislorbon 0.5- % eades £13.70 | O
LAGIZ04 § range %0 HZ-1 MHZ_ Sizessg. 0.05-0.8% DS £146.00

LAG 125 Low distortiun version of LAG120A 0.02% 27300 || -~
RBZ0ZA Distortion 05-1% Trio 1820 |

AGI WHZ-1 MHZ § bang max distortign 0 1% Tro £126.50

RF AD teature Int7Ext. MOD Varubig oulput

TE200 100 KH2-100 MHZ 6 5and (300 M2 hasmorecs) £5895

L5618 100 KM2-100 MHZ € band (300 MHZ harmonics) Leader  £63.25 i
36487 100 KHZ-30 MH? § banc protessional trio £64.00

YARIABLE AND FIXED
POWER SUPPLIES
{Ux c/p £1.00 any model)

SPECINL PURCHASE
1206 138y § w Bamg

THURLBY DIGITAL

£13.96

*PP241 0/ 12-12-24¥ 0/1 amp £35 00
“PP243 0/12.12/24V 073 amp £58.85

*RP154 5-15v 0/3 amp £4995
“meter desplay

AMATEUR/CB

TESTING-fuaots seve sa SPECIAL CR ACCESSORY
KOMS 1510 250MHZ6range  PURGHASES s

{alle’

DIP meter L
L4 KM20 20K/ VOLT mullirange CH20 SWR/Power twin meter
f.._; mullimeder, Plus swnwa: - go JOMHZ 1w 1 X
/ meter 150 MHZ . WRSDA 45 above

S ACI006 04 10/ 10071000 wabls.  but ta 150MHZ £11.%

o A T
l\u 001 1441430 MMZ tester mateher iagle me . £11.95

: "3 171 Twin meter SWRIFlels

FCIGOM 12V 100 MH2 Fras strenath 010/ 10w

Counter ) R EOY: £1195
Just a seiection of & huge range o » .::nu,
W S1ock « senc tor fatest dists ,M“m'u - 138

including protessional ranges

PROFESSIONAL ﬁ

et
% eanges: 1200V DC. 750V AL, 104 ACDE,
D Whag v Ao irchudes treguency

metaraman to IMHT snd WKHZ oupul
MULTIMETERS m Made 1o ractrs standerds
10 £1.50 b Ut
g R A 1503 HA High Resclution wertion (1.1

Al1 teaturing AC/DC
volts/Current & Ohms ranges

MNVS00 43 cange 20K /Yoll; AC/DC 104

£57.50
WAZDD 0 range OOK Vo ACIOC 154 20 Mg b | poy (UN/PE1L00
K1400 26 range large scale 20K/ Voll: 104 AC/DN
20 Wog ohw k¥ ACIDL ‘ e 5% [DIRECT READ
K200 33 range 10 Meg ohm fnput 25 HI-1 A2 £105.00
0PTIONS Cases, 1 15004 1200 16 50 Koo £1900 . [ HY PROBE wxero 650)
Temperature Prote lor K1400 £16.00 0/40KV 20K Volt  £18.40

Price 15 wiih batieries tes) ledds ang maing
adaptor
{optzonat carry case £20.45)

MODEL

e171 00

SAFGAN PORTABLE OSCILLOSCOPES

SmV sensetlvity, 0.5 miceo sec 6 & x 8o dsplay (UK efp £2.50)
o740 Duatl WIMHZ (20685
0TdlS Dl 1I5MHZ  £21738
0T420

Dual 0MHI s

301 EDGWARE ROAD.LONDON, W2 1BN,ENGLAND. TEL 01-724 3564

ALSO AT HENRYS RADIO, 404/406 EDGWARE ROAD, LONDON W2

OPTIONAL $COPE PROBES — SEE MAMEG ABOVE -m |

Rarge of dow cost Dual Trace Scopes maans operated. Madein UK to
exacling stenddrds Avarlabie as 10 MHZ 15 MH2 or 20 MHZ. AR featre

-, LOGIC PROBES/MONITORS/PULSERS circuit
powered (UK /o 60pi
LPA OTL/TVL/CMOS. 10 MHZ Pulse Memoty £35.50
LP2 OTL/TTL/CMOS 15 MMZ Pulse £1995
J LP3 GTL/TTL/CMOS SOMHZ Puise: Memory £55.95
- LM1 Logic mofistar for 8 ta 16 pn IC s £33.00
- = DP1 Dagital putser, Single or 190pps £58.50
ot ] LDPOTE S0 MMZ 0Meg nivn’ Logic Probe. with case £56 90

Order by Post
with CHEQUES/
ACCESS/VISA
or Telephone
your order

Allow uptolQdays
fordelivery

Send large SAE
{ 20p UK)

atc. free on requerst,
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CRICKLEWOOD ELEGTRONIGS LI0D.

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-452 0161
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MICROPHONE
SWITCHING UNIT

Muddied by multiple mike inputs on your mixer? Don’t let your brain
take the strain; our Voice-Switch unit will do all the work for you.
Design by Vivian Capel. Development by Peter Green.

as an addition to public-address

microphone mixers, although
other applications are possible. With
many public-address systems there is a
need to operate a number of
microphones at the same time, such as
when covering debates, multiple
interviews, and similar items. If all the
microphone channels are left open and
faded up, extraneous noises such as
foot shuffling, note rustling and even
whispered asides can be caught and
relayed to the audience, as well as the
possibility of acoustic feedback being
increased.

To avoid this the operator keeps
open only the channel actually in use,
and fades up each in turn as required.
The snag is that when the debate gets
lively, someone often starts speaking
before the operator can fade up his
microphone and the first few words are
lost to the audience.

An additional difficulty can be to
identify the microphones if they are
passed from one participant to another
or there are unexpected changes in
seating positions. Thus it sometimes
happens that the wrong microphone is
faded up and a minor panic ensues
until the correct control.is found and
turned on. Operating the mixing
console in such situations can be a
harrowing experience!

T his unit was specifically designed

Vox Popular

Much if not all of this hassle can
be avoided by the use of voice-
switched microphone channels. Some
expensive professional mixers have this
facility, and there is also an American-
made add-on unit of which one is
required for each channel controlled.
This makes the set-up rather bulky as
well as costly.

With the module here described,
although one is required for each
channel, it is small enough to be easily
accommodated inside’ most mixers
alongside the appropriate input socket

20

or fader. A switch and sensitivity
control must be fitted to the control
panel, but connection to the mixer
circuitry is simple and needs little
disturbance to the existing wiring.

So what exactly does it do? It
mutes the channel to which it is
connected, opening it only when the
microphone picks up sound of a
predetermined level. Thus all the
channels can be faded up but none will
be live until the particular microphone
is actually used. Switching is fast,
during the first cycle of received sound,
so there is no audible loss of starting
sound when the sensitivity control is
correctly set.

Open Channel

The channel remains open as long
as the microphone is being used and
for five seconds afterward, after which
it mutes. Thus it stays on during pauses
in speech or when the voice is dropped
providing the break is no longer than
five seconds. If the pause is longer, the
microphone will come on again as
soon as speech is resumed, but in
practice five seconds has been found
to be about right. Longer or shorter

times canbe obtained by changing the
value of a capacitor.

In addition, a very useful extra
facility is the provision of an LED
indicater mounted on the.control panel
near each fader control. This is
switched on when the channel is open
and so informs the operator
immediately which microphone is
being used. Hence he can make instant
adjustments to the volume as required,
even if his view is blocked and he
would otherwise be unsure of which
control to operate. This does away with
the need for colour<coded cables and
other devices previously used to
identify microphones on stage.

The supply voltage can be from
912V, and so can be taken from the
mixer supply; cusrent required is not
large and well within the ability of
most mixer mains supply circuits. For
battery operated mixers certain steps
can be taken to reduce the current
needed even further, and these will be
described later.

Mounting And Wiring In

The small size will enable the
module to be fitted without much
trouble. One is needed for each

s 4812V
¢ Y
TO OTHER
MODULES RV1
o 100k
P S UN RY e
220u J; R3  SENSITIVITY 4 |s e IC1 IS 556
47« CONTROL RS R8 Qt 15 8C108A
47k 7% [ Q2.3 ARE BC108C
1 D1.2 ARE N4 148
LED1:S RED LED
INPUT ='+ (3] D1
FROM - z
MIKE o c3 3
SOCKET 2u2 2u2
+
RS ==
] V17 a0m T
470n 0z R7 c4
e LED 1| 2u2
k%
=t
S 11
¢ 1
CONNECT TO TOP s
o ,n END OF FADER Zn
MIXER F= =

FADER

Fig. 1 Circuit digram for the Voice-Switch unit.
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Fig. 2 A double-pole double-throw switch
with centre off position can be used to
include manual muting of all but the main
channel. This is how to connect it up.

channel to be controlled. Generally, it
has been found best to fit them to all
microphone channels except the one
used for the chairman or main rostrum,
as this one is usually in continual use.

The best point for connecting the
muting circuit is to the top end of the
channel fader. With battery operated
mixers it is not necessary to use
screened wire for this, but it should be
used for mains powered units. Earth
the screen at one end only to avoid
hum loops. The input terminal on the
PCB is wired to the live terminal of the
microphone input socket; existing
wiring to the socket is not disturbed. In
the case of a balanced input, it can be
taken to either of the two signal
terminals.

Positive supply wires should be
taken individually (not looped) to the
Voice-Switch control switch. This can
be an ordinary miniature on/off toggle
switch, the other terminal of which is
taken to the positive supply. When in
the 'off’ position, there is no muting
action by the 555, and the mixer works
normally. An additional refinement
which has been found useful, though
not essential, is to include manual
muting of all channels (except the main
rostrum channel) in this switch.

Doubling Up

In this case, a doublepole double-
throw switch with a centre ‘off’ position
is required. One pole is wired to switch
on the supply to the modules in the
down position as with the simple on/off
switch. The other pole is made to break
the circuit between the isolating
resistors that go to the wipers of the
faders, and the input to the mixer
amplifier, when in the centre ‘off’

ET1 JULY 1982

position. It should be easy to locate the
position on the mixer PCB where the
resistors from the fader wipers are
connected together. The track is cut
here and a wire taken from each of the
two sides to the switch. The resistor
from the main channel will have to be
taken to the other side of the cut so
that it will not be switched with the
others.

One of the two wires coming from
the modified PCB is taken to the
moving contact of the switch, while the
other is connected to both the fixed
contacts. Thus the circuit is broken
only in the centre ‘off’ position. The
action of the switch is therefore: UP,
mixer operating normally; CENTRE, all
channels except rostrum muted;
DOWN, all channels except rostrum
controlled by VoiceSwitch. The
purpose of this facility is that when
microphones are being handled and
passed around, handling noise can
switch on the Voice-Switch. It is
therefore useful to be able to manually
mute them until the participants are
settled, when the Voice-Switch can
take over. It can be seen now why the
main rostrum or chairman’s channel
needs to be separate and on all the

HOW IT WORKS

PROJECT

time, as he will undoubtedly be
introducing the programme or
participants while they are coming on
and taking their places.

Wiring from the positive supply to
the switch should be fairly substantial,
13/02 or 16/02, as it is necessary to
avoid common-impedance coupling
between the units. Likewise the earth
wires should be taken individually to
an earth point and not connected from
one to the other.

Sensitivity Control

Individual sensitivity controls
could be fitted if required, but where
all microphones are of the same type
or the same sensitivity, as will generally
be the case, it is sufficient to have a
single control for all channels. This
means only one control has to be fitted
to the control panel in addition to the
switch. If desired, the control could be
a preset mounted inside the mixer and
set up by trial and error. This may be
preferable with a permanent
installation that is to be operated by
unskilled persons. For temporary set-
ups though an external control is best
as the acoustics of the hall play a part
when establishing the correct setting.

The heart of the module is a 555 timer {IC1)
which performs the switching when trig-
gered by the input signal. Coupling to Q1 is
via C1; capacitance of this component must
be kept low (820nF is a maximum). The first
transistor is a BC109C or BC108C. It must
have the suffix C as this denotes the highest
gain obtainable for the type. Considerably
amplified, the signal is applied to Q2 which
is also a high-gain C-type transistor. Compo-
nent values here are chosen to deliberately
overioad the transistor and produce a
squared-off wave of high amplitude at its
collector.

IC1 needs a negative-going square
wave which takes the voltage at the trigger
pin from half to less than one-third of the
supply rail. As the voltage is held at the half
level by R5 and R&, the first negative-going
excursion triggers the device.

Normally the output of a 555 is taken
from pin 3, but this is of no use for our pur-
pose because the output alternates bet-
ween positive rail and earth. To mute the
channel we need to short the audio signal to
earth at some suitable point, then release
the short when the voice switch operates.
Having the full rail voltage applied in one
position of the switch is inconvenient and
could cause problems in the mixer circuits.

Instead, the output is taken from pin 7.
This is normally used to discharge the tim-
ing capacitor after the timing cycle is com-
plete in readiness for the next cycle. It
therefore floats during timing, but shorts to
negative or earth outside of the timing cy-
cle. It thus can be‘used for audio muting,

Discharge of the timing capacitor is
now carrled out by pin 3 when it goes to
negative at the end of timing, and diode D1
prevents the capacitor charging from pin 3

when it is positive during timing. In addi-
tion the LED indicator is supplied from pin 3
via R8.

The timing network is R7 and C4,
which gives the five second delay. It is not
necessary for timing to be exact so these
need not be close tolerance components. If
a longer time is desired, the value of the
capacitor should be increased or the
resistor decreased, and vice-versa for a
shorter time.

If the device timed out every five
seconds, although it would switch on again
almost immediately there could be per-
ceptible breaks, especially if the event a¢-
curred in the middle of a word. So it is
necessary to prevent the completion of the
timing cycle as long as sound is being
picked up by the microphone. This is done
by Q3 which is connected across the timing
capacitor. Pulses from Q2 are applied to its
base via C5 and rectified by D2. The
resulting positive-going signal turns Q3 on
and thereby keeps discharging the
capacitor. It is only when the signals cease
that the capacitor is allowed to charge fully
and so time out.

Q3 must be of a low-gain variety, that
is having the suffix A, otherwise it will turn
on with low-level sounds and remain con-
ductive due to ambient noise; hence the
unit would fail to switch off. If only higher
gain transistors are available, a 33k resistor
(shown dotted)should be included to reduce
the input, but this is not required for low-
gain transistors.

It is also necessary for C5, the input
coupling capacitor, to be of low leakage
such as a polycarbonate or mylar type. Any
leakage will result in a permanent positive
voltage on Q3 base and a failure to switch

off. 7 l’
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PROJECT : Mike Switching

TO OTHER
MODULES ———

RV1 WIPER «t——————— @

RVl 4——

The design allows for either
individual controls or a single one. The
control varies the potential applied to
the first stage and hence its gain.
Wiring from the modules to the control
can be looped if this is more
convenient. If this is done the
decoupling capacitor should be
mounted on the first module so that
the run from the control is decoupled.

The modules will operate with gain
to spare using 200 ohm ribbon
microphones which have a low signal-
voltage output, so should have plenty
of gain for most other available
microphones.

To set the sensitivity control, turn
it to an advanced position, whereupon
the channels will be randomly switched
on by sound coming back from the
loudspeakers. Turn it down, a little at a
time, until each channel only switches
on immediately the microphone is
used. If the first syllable of speech is
lost, the control has been turned down
too far.

With a good PA system the
loudspeakers are of such a type and
angled in such a way as to reduce
sound coming back to the platform to
a minimum. If poorly installed,
returning sound will be excessive and
this will not only predispose the system
to acoustic feedback, but may make
the setting of the Voice-Switch
sensitivity controf very critical.

LEDs and Battery Operation

The LEDs can be mounted above
or below each fader so that a clear
indication is given as to which channel
is in use. This has been found to be a
valuable feature.

For battery mixers the current
requirement can be reduced. First a
higher value resistor can be placed in
series with the LED [R8), say 1kQ
instead of 470R. Light output is

2

e LED 1 CATHODE
Y OUTPUT TO FADER
=———— LED 1 ANODE
S +9--12V VIA SW1

*WIRE LINK OR 33k RESISTOR: SEE TEXT

INPUT

reduced but not too much; a 1k2 or
even 1k5 can be used but at further
and noticeable sacrifice of
illumination. This is assuming a9 V
battery is fitted. A red LED gives more
light per milliamp than the other
colours, so one shouid be used here.
Another current saver is to use a
CMOS 555 instead of the bipolar
variety. These are more expensive but
well worth it in terms of battery saving.
The complete module (including LED
with R8 equal to 1k0) takes 10 mA on
and 5 mA off with a bipolar 555. Using
a CMAQOS 555, these figures are reduced
to 5 mA on and 0.3 mA off; this is a
total saving of some 50%. The CMOS
version has the same packaging and
pin connections and can be plugged
into this circuit as a direct substitute.
(This does not apply to all circuits.)

Operation

When first switched on, all
channels come on and the LEDs light
up, thus giving a visual check that all
are working. To avoid random noise at
this stage, the faders should be down.
After five seconds the LEDs will go out
whereupon the faders can be advanced
to the normal operating level. Then,
each will come on only when the
microphone is used, and a fine
adjustment of the fader can be made.
There is no need for visual
identification of the microphone in use
as the LED indicates this.

Should there be spurious
triggering, ease the sensitivity control
back a shade. If the manual muting
facility has been included, the faders
can be left up when there are
microphone movements or changes of
participants, and the charinels
manually muted by switch. Any such
operations will not affect the main
microphone.

— PARTS LIST

Fig. 3 Component overlay for the Voice-
Switch. If the modules are all using a
common sensitivity control, then the
decoupling capacitor (C6) is only needed on
the first module.

Resistors (all AW, 5%)

R1 330k

R2 150k

R3,5-7 47k

R4 4M7

R8 470R

R9 1M8

R10 68k

Potentiometers

RV1 100k linear

Capacitors

Cc1 470n polycarbonate

Cc24 2u2 16 V axial efectrolytic
Ccs 22n polycarbonate

(o3 220u 16 V axial electrolytic
Semiconductors

Ic1 555

Q1,2 BC108C or BC109C

Q3 BC108A

D1,2 TN4148

LED1 red LED

Miscellaneous

Swi1 SPST or DPDT with centre
off (see text)
PCB (see Buylines)
_  BUYLINES ______

We refuse to believe that you'll have any
difficulty in obtaining the parts for this pro-
ject — everything is so common you'll pro-
bably be able to pick them up in
Woolworth’s! Bi-Pak, Rapid Electronics and
Cricklewood are among the maii order
companies you may care to try. The ad-
dresses are given elsewhere in the issue.
People unable to etch their own PCB can
obtain one using the order form on page 71.
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SSW* NOW AVAILABLE IN KIT FORM

$X1000 MAGIDICE £ <

7 Electronic Ignition Electronic Dice
15 L I @ Inductive Discharge @ Not an ayto ltem but great fun
® Extended coil snergy for the {amity
L storage cir¢uit @ Total random selection
%‘,\5 / ® Contact breaker driven ® Triggered by waving of hand
- < @ Three position changeover switch over dice
g . ® Qver 65 components 10 assemble ® Blesps and flashes during a 4 second
e ® Patented chp-to-cod fitting tumble sequence

® Throw displayed for 10 secands
® Auto display of |ast throw 1 second n b
@ Muting and Off switch on base

® Hours of conlinuous use from PP7 battery
@ Over 100 componants 10 assembie

® Suppbied in superb presentation gift box

@ Fits all 12v neg. earth vehicles

S$X2000

Electronic lgnition
® The brandleading system
on the market today
® Unique Reactive Discharge
® Combined Inductive and
Capacitive Discharge
® Contact breaker driven
® Three position clhiangeover switch
® Over 130 components 10 assemble
® Patented clip-to-coll fltting
® Fits a!l 12y neg. earth vehicles

TX2002

Electronic Ignition

@ The ultimate system ® Switchabie

contactiess, ® Three position switch with
Auxiliary back-up inductive circuit

® Reactlve Discharge. Combined ¢apacitive

and inductive, ® Extended coil energy storage
circult. ® Magnetic contactiess distributor trigger-
head @ Distributor wriggerhesd adaptors included
"~ @ Can aiso be triggered by existing contact breakers
® Die cast waterproo? case with ¢hip-to-coil fitting @ Flts

majonty of 4 and 6 cylinder 12v neg sarth vehicles.

® Over 150 components (0 assemble

VOYAGER car Drive Computer

8 A most sophisticated accessory. ® Utdises a single chip mask
programmed MICTOpProcessor INCorparating 8 unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed. Distance and Time. @ Visual and Audible alarms
warning of Excess Speed, Frost/fice. Lights-left-on. ® Facility to
operate LOG and TRIP functions independently or synchronousty.
@ Large 10mm high 400ft-L flucrascent display with auto
intensity. ® Unique speed and fuel transducers gmng a
programmed accuracy of + or —1%_® Large LOG & TRIP
memones, 2,000 miles. 180 gallons 100 hours. ® Full iImperial
and Metric calibrations ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

Electronic Car Security System 1= oy 4
@ Arms dooss, boot, bonnet and has security loop to protect i = O X &
fog/spot lamps, radio/tape. CB equipment | el - q
® Programmable personal code entry System i L L s ) —_—
® Armed and disarmed from outs:de vehicle using a special 1 MY L ELL
magnetic key fob against a windscreen sensor pad adhered to & s /3 i'P
the inside of the screen @ Fits all 12V neg earth vehucles (. < = 1
® Over 250 components to assembie 4 . = =0 I -n
- L

All EDA-SPARKRITE products and ces:gns are fulty covered by One Of more Yorld Patents

EDA SPARKRITE LIMITED B2 Bath Street. Walsall, West Midlands. WS 1 3DE England. Tel: (0922) 614791 %

i | asSEtfay | WA0Y ¢
§ KT | uNITS NAME.

[sx1000 | €1295 | £2590| APORESS
B [sxz000 | £19.95 | £39.90 —

| TX 2002 | £29.95 I _f5990_| | ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
B [ mso [ 299 | mem| . KIT FeF L)
' [VOYAGER | £59.95 | £119.90| CHEQUE NO _

MAGIDICE] £9.95 | £19,90|  Ai0nEvOURGAOERWITHACCESS/BARCLAYCARD oy

PRICES INC. VAT, POSTAGE & PACKING SEND ONLY SAE IF BROCHURE !S REQUIRED gl
ANow 28 days for delivery.

L4y 2 am w ARV 07 0UT THE COUPON NOW!
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Tt | B ELECTRONICS o

SUPERSALE #1 {
Al full soec. brand new
2194 1550rai £1.00, 4116 (
€£1.15,2708£2.50. ZB'IG(s«nglmnlll
£2.50, NEC 2732 {8.%0, 2532
€6.00 6116-3 [5.50 ofp 35p on
sbove devices.
Bond new and  boaed, Lie
Detector. Made for the Dpen
University, size: 150mm  [iongeh)
¥ 100mm fwicthh » 90mm
Mheight).  Camplrtr J
miCroamp Mmotor movemaent mm
x 76mm. Supplied complete wih
a5 and pads, kess battenes (2 >
45vIT2.680 + L2 plp

SELF-CONTAINED battery
powared drgital recorders
Complete with data entry key-
bowd with 10 dunt LEQ displav
plus modemn imertace and charger .
Same dsta £29 per system, Soery,
atiors onity.

ZETTLER low profis PCB relay
mm x IBmm 486N dc.
2/2.5 amos 3.6 contacts. 86p pip

D TYFE CONNECTORS

9 Way Socket (soider} T5p
[ 15 Way wrewrap phu {1 00

I Way Plug (salder)
37 viey Socket (solder| n (]
25 Way Plug (solder) €1 85
5 Way Socket 1zoldorl £1.85
25 Way Plug (ssulstion
piercing) £2.65

25 Way Sochet [Inelation |

pamcing) £2.66
50 Way Plug (solcerd £2.00
P/P on sbove 350

_COVERS
I vay |Pastic) £1.00. 50 Way
{Pasticl €1.20. 25 Way (Plasicl
B, 25 Way (Matad) £1.26. 25 Way
{Meted]l ITT open £1.00. 15 Way
{Plasnc) 8Bp, 15 Way [(Metal) 95
P/P on abxave 150

DISPLAYS

HP 5082/7414 4 digit DI, Sisplay |

full spec £1.50 each, pSp 35p
Large quantities POA,

LED 3 Digh DiL 55p, plip 350
HPE0R2 7950 .4°CA laft and right

decimal poine, high brightoess.
only 5p, 12 for £6.60, p&rp 36p.
SUPERSAVER 1
DIL header Plugs (No covers)
14 way 18p, 16 way 26p, 24 way
95p (all gold piated) pip Mo
Ansloy Hooder plugs, 18 WWey
TSp. 16 Wey 950, 24 Way £150.
{insuiation piercing type) p/p ¥p.
Ansley 'O Header plugs PCB
Mounting .lin 26 Way straight
ESp. 40 Wey ria £1 plp 36p,
SUPERSAVER 2
BUIZ PLUG
13 amg plug fitted with buzzer to
ingcate power cut. Brand new,
less battery, £2.50 p/p 75p

SUPERSAVER 3
PRICE SMASH FNDS0G .Sin.
LED daplays, full spec 66p
each, phip 35p, large quanities
POA

SUPERSAVER 5
M 2 way insuistion pierging
sockets £1.40 p/p 25p.

SUPERSAVER 6§
VIDEO LEAD
1% metros with PL2S9 plug £1.00
ofp 350

SUPERSAVER 7

Stud mounted recifiers, typs &
HF 100 1250 volts, &0 amp, 4 fo
£2.80 pfp Bp

SUPERSAVER 8
ONE ONLY — TEXAS SILENT
700 TERMINAL. RS232 110 baud.
As new — 235, Carriege at cowt

SUPERSAVER 3
VELLEMAN EPROM Progrommes
e £200. Buit £300 + VAT SAE
for full descrotive loatiat,

SUPERSAVER 10
Tangonne Mwcsotan 65 Blenk PCS.
Brand now plus Circuit dwrm

£4.50, p/p B0p 16602 Dased,

toatd)

L

the M.

SF:ECIAUSTS SINCE 1972 |
h
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v
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ELECTRONIC

PIANDS I

71 OCTAVE

PER
PAPSY MINIFM 3!6 IJK"
15" deep. 220 S0H. Beand rew
and boxed, £9.50 p/p £1.00.
SUPERSAVER 12
2.%nm power plug and 2 metres
of cable. Suitable for Acom Atom,
2XB1 stc. Only £1.00 per 10 pip
5p. Trade enquiries weicome,
SUPERSAVER 14
FANS 115V sOIGDHr
120mm x 1200w New
250V £6.80. P&P £1.00.
SUPERSAVER 18
SK ¥ myltiturn trimpots, PCB
mounting, per box of 14 £2.50
As sbove 1K and 50K, p&ip 35p.
SUPERSAVER 16
OPTRON OPTO SLOTTED
SWITCH (Type OPB.814) £1,
p&ip 350,
SUPERSAVER1?
VU METER 48mm x SOmm ap-
rax. ovoeall mze. Face size
mm x 28mm approx. Brand
new. £1.15 D&? 30p. (Sent at
purchaser’s rish)

SUPERSAVER 18 SALE
PCB AMP (LMIB0Y, Unused.
88mm  x  95mm approa. 9 12v
DC. 85p pérp 3p

SUPERSAVER 18
10 DIGIT (Red). LED deplay,
(.122in. dight sizel. With busit-in
teiver chap and buiit-in lang
magniler, Data sheet suppilied.
Brand now, £1.50 pkp 350

SUPERSAVER 20
4Vin JUMPER LEAD. 16 DIL
header to 16 DIL header. 9%p
pdp 00

SUPERSAVER 21
8251 £3.00 ea, 8253 £6.00 92, 224
%00 ea, AYIS/1013 £226 p/p

SUPERSAVER 22
11b reel of solder 18 SWG 64736
oy £6.50 22 SWG 60740 £6.60
pérp 90p
A TERRIFIC GIVEAWAY. MC
1489 RS2 RECEIVER Brand new
45p sach. 10 b €160 Large

Quantitiss p 0.8. pbrp Wp

MICROSYNTH

THE COMPACT MUSIC SYNTHESIZER

|

pb
%° 0@

S
p,d\

SUPERSAVER 23
54 Wiy DIN 41812 eipe coOnnacions
w0 fit Microtan ste. plug OF socket
£33 o0, pi Sy v
SUPERSAVER M4
Singer  Err RAte  Ansiyrer,
modal TE 950 RS 232, 9600 Baud.
Brard naw T200 phrp a1 cost

MICRO REVOLUTION
The New 2B Processor, Com-
piate PCB and parts to produce 1
this new CBU, bullt in tiny
Basic and 4K Rsm. RS232C
autput plus User Ports, Only
457 w» 487 A5 « VAT,
Further dewils SAE PP £2.00.
Motherboerd plus  Eprom
Programmer to follow shortly,

9\-‘)"

TELEPHONE
UXBRIDGE 55399

PL259 SDCKET CHASSIS
MOUNT. 50p p&p 30p.
TRANSFORMERS 012, 024 1
amp £2 50, PRP S0p.

YYL SALE 7410 $p, 2413 18p,
7416 18D. 7497 ZBo. 74155 45p.
74174 60p. 74181 74285 £2.26
PEP 350.

WHY PAY POUNDS? - Just ar-
tved Amphenol 36-way plug
and socket (uted) to 11t all your
printer, Only E2.75 per pair. PP
3Sp.

Termas cash with oroar {olficia
orders welcomed fram col
leges, etc). All enquiries s.8.0.
please. All prices inclusive of
VAT, unless othenwise stated.
Postage as shown per item.

2} OCTAVES

TWO DSCILLATORS
2 SUB OCTAVES
SWITCH ROUTING

AUGAT IKC SOCKETS

{The best available)
20p 2402 50p
259 40 Dd SSp

WE STOCK 8 vast range of TTL,
CMOS, some 74LS. MINIATURE
TOGGLES. atc.
PSUs. We have a large stock of
pOwar supplws ot very realistic
prices (callers),

SUPERSAVER 25
KEYBOARD Touch sensitne
{capacitani] Alpha numerc B}°
x 9° b¢and new, Datwved 1O be
:ﬁsc oooed. No dsws £7.96 pbp

p

% D
38 Dil

NEW UNES
UECL Edge connector .1 75 Way |
gold piated {wite wean) C1.88 cach
p Ip.

REG PCB [less components), 5V

1 amp. 12V 1 amp and haatsink
{60mmx30mm). Brand new, '
£1.00. Heats:nk only, 55p. P/P

350,

N& FIP4B1d & digit glass

display (green with contre
colons and plus and minus

signil, onty £1 E. PP 30p.

“THE comeu

COMPLETE
KIT

£289
£399

MANFD.

SIX OCTAVE

.
q

wriny

DOMESTIC MODEL

T K( y
Sanimniset Kit. e Group v
hrase e, @B ¢ fowr it

1w and sphi Kesh

TOMPORINT NIT

CoMPoONENE RIT 89 DD

HEYBOARDS
Gur Syuare From Kexboards
PI NOTE (A-C3 {5700

FQUAR OCTAVE (20 T4

DOMESTIC MODEL THUMBWELL PRICES INCLUDE MASTER RHYTHM
COMPONENT KIT £244 A raveintioe in D fepid o Compater Basx Govoranast
COMPLETE KIT £399.90 A MUSICIANS INSTRI \IENT FOR v
BanSTACTUND 41 - P RaC AR SO0, o
::l':.h";?a‘::(’:t ':::\r:l.l u;.:v\ .mhk &?#'Pé?gﬁug £1 18. 50 Th BANID BOX prowsdes sin Plectronic Backing Tro conshung of
i e s Pryums, Basp., and a Chord Imsirumeny, (onc o
o s ,I Vo.ufanv&m«w uv;u:nngm ::lh the apom":':l :;\ul; N
os ' Atk AN il
Attt el el BN STRING ROTOR-CHORUS | aiorem Chordy. Lung advaniod Michuprcse ohghoy.
ENSEMBLE Comprenemise w0 Flayhack of 30 100 Sy can e caccuted ineny Koy amd at chonen
F v orgar fotor wmulsor plus 8 1 Tempa, Compkeis dlvse i'ad LY h Iodened amd s1oeed en
! I e, and 24y Paddia o iu cumpmc o N e chorin gondt e, woomdary hatigry hack up Facilly euits Ky sompesifion of bnina

EIGHT TRACK

(As Prhlished in confuncrion witk “Praceicad Elecironics ™)

Repest Chwrw, and Conta
quenocy Sockets ane prosaded I
separate s mived inurument Owtpue. §idal wre 197 x
muprporating dtaer Rinthn

THE Programmabte DHUM MAC“INE

240 Pudlivherd in ceatpron o wflA “Prosciived Elpriraaies )

During 1the summer peniod we

will nat be advertsing, but

iplnase make any orders from

previous ads by telephone or
by mail

PLEASE DO NOT ORDER
GCODS FROM OLD ADVERTS.
PHONE BEFORE ORDERING.
SURPLUS STOCKS :
PURCHASED -‘m

FORCASH

LB ELECTRONICS
11 HERCIES ROAD
HILLINGDON, MIDDLESEX
UB10 9LS. ENGLAND
AH snquitles 5.0.8, plesss
Teiephone answering machine
sarvice out of business hours.
New retall premises, Nnow open
Mon, Tues, Thurs, Fri, and Sat,
9.30-6.00 Lunch 1-2.15
weskdays. Closed all day Weo-
nesdey. We sre situatad just off
the A4Q opposite Manter
Brgwer
ALL PRICES INCLUSIVE OF VAT

s BAND-BOX"

e Wvchmbing Mol Sooae Se
I Yorene Podil gnd "““'d‘t‘f

e o o COMPONENT KIT £217 Qo PRECAAMMIA
p_ = /TVE
”“w“cm"m ““ Shwe 1952 Ol Primlucts Bave comsistently produced b doviges | paTTEANE/
iy ; ol o of Dhcctnma Muncal Inygrwmenis, many of whach hase | nergys
Sl 1]
s el 10 sevhasel mazasmes With munﬂlé of | |ngTAUMENTS
o Dbl RpRaLanc e tevhingues hare heen cvolund and the 2 OiNCE
i JHy voind vicemekogy has h«n inoerpoeaind into progcts | aerRATION
] she e bt v u el quenciced by comstruton aver & WS | cQMPLETE KIT
M| range o sechnical capabrity Back-up TELEPHONE advice G
s 2w alahe W Al e Cushimen, MANID £31050
\ e S P reamd s | PRICES INCLUDE ¥AT. UK CARRIAGE & INSUKANCE | The Clef Maacr Rhyi of sty 24 selectable Pyt
'y wah o Fueing | {CARRIAGE EXTRA ON MFD PIANOS] Piease sead $.AE for drum e, inerind. s ot enlgred by 1he Operateo an 10
. uar to-plm listy, or use e tekephone VSASACCESS Servics. Tqr\m\mnum iracks. & theee pomitiun mtrumentatson con
- Carpriting quotstions cem for EXPORT orders = in pands the oumber sirutients 3vadable to tachoe, grauped
’ slx OCTAVE Aus ﬂlw‘w conlact JAYCAI » o u)un-h npecal of plav ; wizhe Ovunmseanchs. Brusheés. oriLaiin
STAGE MOOEL Sovuene (L sl o It ki 1 e picd il
ucror cperalaod dlows tw ifen OIS I oy wuh
CLEF PRODUCTS (ELECTRONICS) lhcqun\n! (B) sevtin spgpweasin g™ o koo Wa o
e A nnm van T ath 1Ew MY UN INTET
MPONEN LIMITED i d Lg%} n

\.mmnhm el g bl Ladc, :h. ing gwsd mu sl wounds,

M a Patkrs driven un MY x &

MANJFACTUSRED £533

COMPLLTE XIT (243 {Dept ETH. 44A Bramhall Lane South, Brarmhall,
9 ’m

S10ckport, Chestare SK? 14H  063-439
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COMBUNING)

Britain's Biggest Magazine For The Sinclair User

Over 100 pages of information and programs for the ZX81 and ZX80
user including a 1K Chess routine!

ZX Computing is a quarterly magazine with over 100 pages of programs, ar-
ticles, hints and tips for the ZX8! and ZX80. We've put the magazine together
with just one aim in mind — to make sure you get the most use and enjoyment
out of your Sinclair computer.

In the first issue, as well as a host of 1K and 16K programs (the majority
dumped directly onto the printer), we’'ve got two articles to help dispel the
mysteries of machine code, a chess routine which takes up just 1K, an ex-
planation of PEEK and POKE, an entire section on business uses of the ZX81
(complete with a program to handle the accounts of up to 100 customers) and
a construction article which will show you — even if you've never used a
soldering iron before — how to cheaply double the memory on your ZX8l,

If you're serious about exploring the full potential of your Sinclair com-
puter, and you want an easy-to-understand series of articles to improve and
develop your programming skills, then ZX Computing is for you. Issue one is
on sale now.

® Software Reviews — which programs are the best buy?
® Business Routines -~ put your ZX to work!

® Expansion Systems — how good and how much?

® Machine Code for ZX81 — secrets revealed at last!

® DIY Memory Upgrade — cheap way of adding bytes

o /\ 513. LONDON ROAD,
THORNTON HEATH,

- SURREY.,

FOAWFALYS  CR4 6AR.

Please use BLOCK CAPITALS ond include post codes., &Iease commence my subscription to ZX Computing w:ith
e 155Uu€,
Name {(Mr/Mra/Miss)
delete sccordingty SUBSCRIPTION (tick as

Address RATES sppropriate}

£7.00 lor 4 issues £1.75 for a single

U.K. copy of the .. ... .issue
Signature { am enclosing my (delete os necessary)

Cheque Postal Order/internotional Money
Date Order for £
{made poyable o ASP Lid)
Debit my Access Barclaycord *

ETI JUNE 82 { ‘delete os necessary)

ETIJULY 1882




TECH TIPS

Mains Failure
Emergency Light

J. P. Macaulay, Crawley

This simple circuit has been found very
useful in situations where a coinslot
electricity meter is used. It alsowould be
useful no doubt in the event of another
power strike.

The mains is half-wave rectified by
D1 and smoothed by C1. The resultant
DC is fed through a current limiting
resistor R1 to produce a reference
voltage of 12 V across ZD1. R3 and (2
form a simple leakage and smoothing
circuit.

NOTE:

If B1 is of the voltage specified the
Darlington pair Q1, Q2 are biased hard
off, If mains failure occurs the base of Q1
is pulled to ground; the base current
flows through R2 and R3. The bias is
sufficient to take the Darlington pair into
saturation, providing current to the lamp
which then lights up. Since the circuit is
not isolated from the mains, care must
be taken to earth the box in which it is
mounted. Connection to the mains can
be via a normal mains plug,

If required the alternative load, a
relay, can be driven instead of the lamp.
This can then be used to switch in an
auxiliary power supply. When the mains
is reapplied the circuit returns to its
original state. Current consumption is
zero when the mains is present.

| Penalty Kicks

G. Durant and D. Hall, Selby

We designed this following hand held
game to be simple for construction,
cheap and most of all fun for the
operator. The idea of the game is to put
yourself in the position of the goal
keeper and to guess which way the
striker is going to kick the ball, by turning
the rotary switch to the marked
positions. The shoot button is then
pressed; a noise will indicate whether the
operator has guessed right.

I1C1, a 555, is wired up as a astable
multivibrator running at about 100 Hz
feeding the clock input of the 4017, If the
‘shoot’ button is not operated, the Q
output of the latch formed by 1C5a,b is
low, allowing the 4017 to count. Three
LEDs are driven by the 4017; in the reset
state these are blanked by the latch.

Switch SW1 is turned into the
position the ‘goalie’ thinks the ball will

SBGEs — % come towards the goal. The ‘shoot’
EE N sw button is pressed. 1C2 stops counting and
. b1 D115 12V ZENER " one of the LEDs lights.
m If you guessed correctly the ‘saved’
a2« LED is lit via 1C3a,b or ¢ and a 1 kHz
, s o2t PO T sound generator built around IC8 is
2AG sounded for just over a second, being
l Fgm L controlled by IC7, a one-shot
500V monostable,
& . rin If you ‘let the ball into the goal” a
= buzzer is triggered, formed by 1C6.
—_—
:Aarayan Water Supply PR e . WI_LWM N
P. A. ). Thomas, Cowes F [F |=F [FFee
13 [+
B ) LM3‘JI4_ REF
eing a keen caravanner | found that st8z8:0
knowing how full the water containers I?
were at any time was a problem, since l
they are opaque (being either plastic or [ e
aluminium). | designed the following )-
circuit to give a visual display over the -
sink inside the caravan. The circuit is Bz 10K
duplicated for diinking water and waste sK1 sk2 — L
: —0

water levels, only the colour sequence of
the LEDs being reversed. For drinking
water, it is; full to half-full, green; half to
one-quarter full, amber; quarterfull to
empty, red

The circuit is based on the LM3914
dot/bar driver using " stainless steel
welding rods as probes. Electroplating is
overcome by reversing the polarity
through the probes each time the
containers are filled (or emptied in the
case of the waste container), by using a
two pin plug and socket. The probes are
spaced ¥2" apart but this isn’t critical.

The probes are held in a plastic over-

26

WATER
| CONTAINER

1l
14
Lo
| “

WATER
CONTAINER

|

PROBE CETAIL

flow joint connector, used for water
tanks, and this is filled with Isopon; the
surface nearest the water is smeared with
Araldite to prevent the fibreg|ass tainting
the drinking water.

——

SOCKETS TO SLIT

RUBBER WASHER

PLASTIC OVE RFLOW FITTING
FILLED WITH 1SOPON

— PROBES 1/8" STAINLESS STEEL
WELDING ROD TQ REACH BOTTOM

" OF CONTAINER BUT NOT TO
TOUCH BOTTOM

The display, dot or bar mode, gives a
linear display of the contents very
accurately, thus preventing overflows of
waste water or running out of drinking
water.

ETI JULY 13982



+VE

22k

;IOOn

+VE

FEATURE

NOTE:

IC1.7.8 ARE 556

IC2 15 4017

13,4 ARE 4081

IC5,6 ARE 4011

Q1-3 ARE BC108

ALL LEDs ARE 0.2"; COLOURS TO CHOICE

SUGGESTED FRONT PANEL

3L
i/ ‘SHOOT"
LED? ﬂ @
i 2 5
[C3a Icﬂj IC3c
3
Q0 Q
nENE
i
LED4
¢ R3
gIN::(t)S S(L‘:st.?mer for
eCctric Luitar "
e [ rg‘l;g 4009.3049,4069,1007 ete
S. P. Giles, Edmonton 6820 a1 isacioic
INPUT O] f=AAAN Iucu
| believe this must be one of the & 150 | )
simplest and cheapest sustainers for tin
electric guitars around. ICla and IClb N\ \ _
are both CMOS inverters, wired to act as (dj a1
op-amps. Any inverter will do the trick, L L a
such as 4009, 4049, 4069 or 4007. P - s20n
The gain of ICla is determined by §§§m {"" -[
the collectoremitter resistance of Q1 A —0 oUTPUT
plus R2. If the output level is to remain ¢ [ |
constant while the guitar note decays .

away, the gain of IC1a must be increased
by a corresponding amount. This is
achieved by rectifying the output of 1C1a
through 1C1b and D1 and passing the
resultant DC voltage, which is smoothed

by C4 and R7, to the base of Q1. This
forces the collector-emitter resistance of
Q1 to increase in proportion to the input
level from the guitar. RV2 can be set to

any desired level and when set high can
easily overdrive the input stage of the
guitar amplifier giving a valvetype of
distortion.

ETI JULY 1982
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NEW RANGE QUALITY POWER LOUD-
and 8}k These
igudspeakers sre ideot fur bath hi-h and
thsco applications. Both the 12° and 19
uoits have hoevy duty die-cast chassiy
A dkIMInKEm: cantre domes, Al three
wnity have while speaker cones and ase
i with anractive cast phyntifium
lronsnd s ioefing gscutcheons

SPEAKERS {18, 127

Specificat.on and Prcer

18 107 watt RM.S. impoadance Bohm
49 or. magnet, 27 alumineum viige coil
Resunant Frequency 20Hz. Feegiiency
Response 1p 2.9XHr. Sensitrvily S7¢B.
Peice £32 eoch. 12 50 Packing and Car-

nage cach

MULLARD SPEAKER KIT

40 watt R.M,S. Bohm DESIGNED
BY MULLARD SPECIALIST TEAM
IN BELGIUM comprising a Mulard
g woofer with foam rolled
surround, Mulard 3 high power
dome tweeter and @  cleverly
designed B.K. Electronics crossover
combining spring loaded loud-
speaker terminals and reccssed
L. Mounting panet. Supplied complete
L with assembly and cabinet details.
Recommended cabinet size 240 X
216 x 445mm.

PRICE £13.90 + £1.50 P&P per kit

STEREO CASSETTE TAPE DECK MODULE.
Comprising of a top pane! and tape Mechan-
ism coupled 10 8 record/play back primtea
toard assembly. Suppiisd 3s One complete
unit for horizontal instaliation inlo cabinet or
<consoig of own choice. These units are brand
new, ready built ant tested.

Festures: Three diglt tape counter, Autos
s1op. Six pranc tvpe keys, record, rewing,
fast forward, play, Stop and ¢@ct, Automatic
record level comrol, Main Inputs plug
scondary mputs for sleres microphonas.
input Sensitivity: 100mV to 2V Inpuy Im-
pedance: 68K. Outpun level: 00OmY 10 bolh
wfl wnd rignt hand channels. Output fm-
pedange: 10K, Signsl 10 noise ratio: 458
Wow and fiutter: 0,1%. Power Supply re-
querements: 18V OC af J00mA Connections:
The lgh and, gt hand stereo wnputs and
AuIpULS are via individual screened leads, all
terminated with phono plugs lohano sockuts
provided). Dimuensions: Top pang SYan x
11%in. Clearance required Unoos top panel
2%en. Supplwd compime wirth circuit dia-
gram ang connecting diagram. Atractive
iack and stver finish

Price £26.70 + £2.50 postage and packing.
Supphemenary parts for 18V D.C, power supoly
liransfurmer, befisge rechifier and  smoothing
capacnor) £3.50.

127 100 watt RM.S, Impedance B ohin, 50 07 nagnel 2 alumfnium vowe corl
Resunant Freguency 25H: Frequency Response to KNz, Sensrrydy 9508 Price

£23 70 wach 2.50 Packeng and

B 50 watl RM.S, Impedance 8 ahvé. 70 oz, 1

tuage vach

slumwhivm voscy coll, Resonam

Freguency 40Hg, Froquency Resporee to 6KHz, Senstivity 9208, Ao avadubile with
black Conn hitiedl wailt black metal protec vl gril. Prics; White cone (890 each. Black
cone'grdl (950 each. ¥ b P (1.25 npch,

PIEZO ELECTRIC TWEETERS MOTOROLA

Join the Piezo revolution. The tow dynamic mass Lno vowe coil) of a
Piezo tweeler produces an improved fransient response with a lower
distoetion ievel than ordinaty dynamic tweelers. As a crossover is not
required these units can be added 1o exishniups;maket systems of up

to 100 watts {more il 2 put in senies]. FREE €

LANATORY LEAFLETS

SUPPLIED WITH EACH TWEETER,

TYPE ‘E

TYPE F

TYPE ‘A* IKSN2GIBA) I 1oumi wah pratec e
whre rmsh, <M lor booskshel! and modam
slroc Hi-h speskers. Price £3.45 each

TYPE ‘B {(KSNT00S5AI 3% supme bwun. For
gl purpusy  spoakears, dsco and PLA
systems etc. Price £4.3% each,

TYPE "C' IKSNSDIEAI 2’ » 5" wade dizpersicn
nom. For quakty B systers and quallty
dncos ele. Price [5 4% each

TYPE D' KSN1025A) 7 v §" wide dhspnvsion
horn. Upper  freguency  18500nse  rerganed
entending down 10 mid earige (2KHs, Suitable
for hgh quably Hifi sysiems anc qualily
decos, Price £6 90 each

TYPE ‘E' [KSN1038AL 3% horn tweater with
atvracteve silver o trim. Sultable tor Hs
monitor sysiems etC. Price [4.35 each.

TYPE ‘F (KSN1057A} Cosed version of type
£ Fres standing satehte tweser Perle
4dd on tweeter 1ar conwentional loudspester
systemns. Price £10.75 sach.

UK post frge {or SAE for Piezo laafiais)

g

nputs 1 wrresbiss i
oveurade panch, il with nonidesl lovel LONTrOR.

wath select paftch o wlund Contiol.
Outputa Man 750 mi Monsor 500 en W oo B ohwm.
Sus22}" » 4° x 2}*

1K.WATT SLIDE DIMMER

® Controls laads up 10 1KW
® Compact size
12 IR~
16
® Eay 3nap in fixing through
Panels cabiret cut out
® insulsted plastic cpse
& Full woave control 4ing Baenp
Irkdc
& Conforms to BSB00
® Su=tabie ot bath resistance
and NduCtive |Dmls
Innurneratyle apphcatons
indhsstry, the home. and decos/
Thestres e1c.
Price: £11.70 each + 50p P&P

tArry quantity}

BSR P256 TURNTABLE
PZ56 twenislde chassis @ S shapad e prm
® Belr darven @ Alurrinium  platier @
Precision calibeated counter batance & Anei.
skate (ingm devicel ® Dampe) cm,"'_’, Igrroe
® 280 voit AC opwration H2) & Cut-Bu
ternphite supphed @ Completely manus! srm
Thes deck has & Comgletely manual arm and &
eggnét) prirvesily for Mo ardd studio use
where all the abvanidnes of s manal atm are

requered
Price’ [28.50 & 2 80 PGP

w PUWER AMPLUIFIER MGDULES

Vu Mater

Matching 3-way loudspeakers
and crossover

Baild & quabty 60watt RMS system Soruny
Buid a quality 60 wan R M.S. system

& 10° Woofer

W 3 Tweeter

+ % M Range

& I-way crossover

Fittext with sutractive cast stunvniom fixing es.
Gachanns wih el pryiecive gnll. whath o
remgvativg gnabling a unique choive of calinet
siyling Cod be mgunted ditecdy on to batfle
woth or Withoul conventional spnakgs 13beich.
Ail throe uiits have pluminivin cenire domes
ard roiled foam aurenund  Crossover ¢om

mnes wpring loaded loudspeaker lerminals and
recessed Moy nting panal

Price £22.00 per kil & £2.50 postage and gack-
inf). Avaialite sopararaly, prices oaragquest

127 g0 watt RM.S. loudspeaker

A superb gereral purpose twin cone loud-
speaker. 50 a1, Mmagnet 2 slumimym
voice coil, Rolled sutround. Resonant lre
quency 252, Frequency fespanse fo
1IKHZ, Sensitivity 9508, Impedance Bohm,
Attrective blus cone with sluminlum
cantre domas.

Puce £97.99 each » €250 PBF

B.K. ELECTRONICS

37 Whitehouse Meadows, Eastwood, Leigh-on-Sea, Essex $$95TY
% SAE for current lists. % Official orders welcome # All prices include VAT, % Mail order only, & Ail items packed |where
applicabie} in special energy absorbing PU foam. Callers welcome by prior appointment. please phone 0702-527572.

1000 MONO DISCO MIXER

A supet helly bult ond tested mier/preamo wilh Hiss Domir utly. 4

corpmic corvidgel. Amm. Yor lape deck @AC.. phus Mlic walh
sees of acthvw Tone CONIrale
pgn pndd vrablp) for MG, end Mgin route, Masna volame conitol. Moritor oulpur

Price (33 %W « 2S0FEF

Prompt Dediveries
VAT inclusive
prices
Audw Equipment
Test Equipment
by
Thandar
and
Leader

GENERAL PURPOSE 4% MINI
SPEAKER
General patnose full tang® loudspevker, ideal
tor mire syslens stc.

SRclied fabrc suiound 8Twin cong 880hm
impedance ®15watl AMS 81~ voice coal
®11or magnet $Ftequency range S0/ 15000H,
Prica: £6.90 each + 75p P&P

100 WATTAMS,

Powar Amplifusr Modules with miegral 1oraloe

tansformar powe’ supDly and hoat sink

Supofied as onu complate hudt and tested

unit, Can be fited in miules. AuncSory

Sttised supply snid drive crcult mcomoiatad

10 power an LE.D. V.u. meter, availalie g8 an

Optongt exira.

SPECIFICATION

Mae, outpul power 100 wats B NS (OAP100)

Loaas: 10pan s shoret circuit proofh 4. 18 chens.
Frequency Response20is-25KMz + a8
Sonaitewty tor 100 wans 500mV at 10K

00.1%

£2.00 P&F

THD.
Sari- 350 = 115 x 80mm
Prces: OMP 100W £29.95
Vi Meter (650

==
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APPLICATIONS COOKBOOKS BEGINNERS

COMPUTING & MICROPROCESSORS

electronics today international

BOOK SERVICE

How to order: indicate the books required by ticking the boxes and send this page, together with your paymant, to: ETI Book Service
Argus Specialist Publications Ltd. 146 Charing Cross Road, London WC2 0EE. Make cheques payable to ETl Book Sarvice Payment in
starbng only pleasa. ANl prices include P & P. Pricas may be subjact to change without notice

[] Beginners Gulde to Electronics Squires £4.50

O Beginners Guide to Transistors Reddihough £4.50

O] Beginners Gulde to Integrated Circuits Sinclair £4.50
C Beginners Guide to Radio King £4.50

! Baginners Guide to Audio Sinclair £4.60

O Introducing Amateur Electronics Sinciair £4.50

O Introducing Microprocessors £5.20

[ Understanding Electronic Circults Sinclair £5.30

[ Understanding Electronic Components Sinclair £6,30

O TV Typewriters Cookbook £9.36

O CMOS Cookbook £9.86

J Active Fiiter Cookbook £11.30

[ IC Timer Cookbook £8.65

0 IC Op-Amp Cookbook £12.20

[ ITL Cockbook £9.16

£] MC 6808 Cookbook Carl D. Warten £5.30
O PLL Synthesiser Cookbook Kinley £6.85
0 8085A Cookbook Titus £10.75

O How To Build Electronic Kits Chapel £3.46

[0 110 Electronic Alarm Projects Martion £6.25

[J 110 Semlconductor Projects for the Home Constructor
Marston £5.25

[J 110 Iintegrated Clrcult Projects for the Home
Constructor Marston £5.26

[J 110 Thyristor Projectors Using SCRs Marston £5.26

[J 110 Waveform Generstor Projects Marston £5.25

[] 99 Practical Electronic Projects Friedman £4.20

O What is 8 Microprocessor? 2 cassette tapes plus a
72-page book £10.00

U Beglnners Guide to Computers and Microprocessors
with projects £6.06

O Basic Computer Games Ah| £6.06

(] Basic for Home Computars Albracht £6.60

O liustrating Basic Alcock £4.25

7 Troubleshooting Microprocaessors and Digital Logic
Goodman £6.10

O Z2-80 Microcomputer Handbook £9,35

EN‘:lscgpfocosaou In Instruments and Control Bibbero

Basic Basic Coan £9.95

Advanced Basic Coan £9.96

1001 Things to do with your Personal Computer

Sawusch £6.00

O Microcomputers, Microprocessors, Hardware,
Softwere and Applications Hiburn £17.40

[0 Microprocessor Systems Design Klingman £21.96

a
a
O
a

'1:" Introduction to Microprocessors Leventhal £11.26

] Microprocessor Technology, Architecture and
Appilications £11.20
[J Basic with Style Nagin £6.30

Hands on Basic with a PET Peckham £11.95
ggogSohware Gourmet Guide and Cookbook Scelbi
8060 Software Gourmet Guide and Cookbook £9.30
The B080A Bugbook Rony £10.06
8080/8086 Software Design Titus £10.05
How to Design, Build and Program your own Working
Computer System £7.10
Your Own Computers Waite £2.26
O Microcomputer Interfacing Handbook A/D & D/A £6.36
[ Crash Course In Microcomputers Frenzel £14.95
O Musical Applications of Microprocessors Chamberiain
£20.95

U The Pascal Handbook Tibarghien £12.45

[ 50 Basic Exsrcises Lamoitier £11,10

[J Learning Basic with the Sinclair ZXB0 £4.96

[0 Microprocessors for Hobbyists Coles £4.25

a ligt;gductlon to Microcomputer Programming Sanderson
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Microproceasors and Microcomputars for Engineering
Students and Technicians Wocliand £5.95
] Using CP/M — Saelf Teaching Guide Ashley Fernandez

£6.95

T} Digital Counter Handbook Frenzel £8.66

J 33 Challenging Computer Games for TRS80-Apple-Pet
Chance £6.75

O How to Build Your Own Working Robot Pat Dalesta
£5.75

00 Microprocessor end Digital Computer Technology
£16.00

[ Guldebook to Smali Computers Barden £4.20

0 How to Debug Your Parsonal Computer Huffman £6,30
How to Troubleshoot and Repair Microcomputera Leuk
£6.30
6808 Microcomputer Programmes and Interfacing with
Experiments Staugaard £11.45
Wordprocessors Programmaed. Tralning Guide with
Practical Appilcation £

L] Digital Circuits and Microcomputers Johnson £9.75

[0 Experiments in Artificial Intelligence for Small
Computers £7.25

[] The Oscilloscope In Use Sinclair NEW EDITION 1982
How to Get More Out of Low-cost Electronic Test
Equipment Tobery £5.60

TEST

O Digital Signsal Processing. Theory and Applications
Rabiner £26.40

[ Eiectronlc Communication Systems Kennedy £8.95

O Principles of Communication Systems Taub £8.40

O Introduction to Digital Filtering Bognor £13.30

3 Transistor Circult Design Texas Instruments £10.95
Electronic Circuit Design Handbook Design of active
filters, with expetiments: Berlin £6.80

THEORY

O Electronic Enginears Refarence Book Turner £42.00

[] Electronic Components Colweil £4.00

[J Electronic Diagrams Colweil £4.00

{J International Transistor Selactor Towers New £10.70

[] International FET Selector Towers £4.60

{J International Op-Amp Linear IC Selector Towers £8.00

O International Microprocessor Salactor Towers £16.00

J Dictionary of Audio — Radio and Video Roberts £16.00

O] Dictlonary of Electronics Armos £16.00

[ Dictlonary of Electrical Enginesring Amos £16.00

[ Dictionary of Telecommunications Amos £16.00

O Giant Book of Electronic Circuits Coliins £12.76

J World Radio/TV Handbook Vol. 35 1881 £10.50

! How to Build Electronic Projects Malcoim £6.46

1 Modern Electronic Clrcuit Reference Manual Marcus
£33.50

Please send me the books Indicated. | anclose cheque/postal
order for E........

REFERENCE

| wish to pay by Access/Barclsycard. Please debit my ac-
cqunt.
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KITCHEN
SCALES

We now turn our attention to weighty
matters. Surely it's time, in these days of digits
with everything, that we got rid of the
analogue scales readout? You bet it is.

Design and development by Rory Holmes.

DGITAL
t 1as, the electronics enthusiast approach, requiring a frictionless 3CALE
can make amends for the state of movement with only one degree of
the kitchen table, sinking beneath freedom — vertical displacement. We
an ever-growing pile of constructional decided to use the ready-built
debris. The ET | Digital Kitchen Scaies mechanics of a low cost spring
offer a means of adding a digital readout  movement scale and concentrated on
to an ordinary mechanical pointer type the electronic problem of measuring
of instrument. displacement with high linearity, high
The mechanics of weighing scales Fesolution, and zero friction!
are particularly. difficult for the DIY The resulting design consists of an
BANDGAP -
RE;&;ELF;CE . 9V RAIL /' TO DVM MOOULE
NOTE: crallld S L aveer
R1 ICTIS LM324 D1 IS BANDGAP REFERENCE == T BATTERY
Tk FC2 18 40188 DIODE ZN423 N
IC3 1S 40938 ZD1 IS 2V7 400mV ZENER DIODE
! ar IC4 1540658 O ISBCIBAL ;L
4 S5V REFERENCE R ?
AIL C3.L .li’u L
| 100 T 22u o
DIGITAL
OFFSET
cenERATOR 18 5 o Vc‘i s VOLTAGE
R2 i) cLK 4 B ar
zu7§ s, :27 - e C3s | 6 It |2
2lono ! . 100k Hz
R3 13 ok CLOCK 13
i 27 L’ s [+ ¢ n | _“211
el RS R8s o To TEP
cgm 33k 313 220p L DIGITAL GROUND 13| f1a
s 6 JR7
= ?Z\l 22
%FM
100k
4
1 / 2 LVOT
< IC1a
hE I
OuUTPUT
10kHz AND BANDPASS VOLTAGE
| FILTER PRIMARY
#m COIL DRIVER A4
100k
<
R12 a13 o ci2
gwl | g | e ad 28 #)
C5 e
58n =T~ 4
L ANALOGUE GROUND ] GNg
N e i

Fig. 1 Circuit diagram of the LVDT and associated circuitry.
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PROJECT

HOW IT WORKS

The block diagram of Fig. 5 gives an over-
view of the circuit operation. Essentially,
a Linear Variable Differential Transformer
(LVDT) is used as a transducer, providing
a voltage proportional to the displacement
of Its moveable core (a spring movement
initially provides the linear displacement
with weight). The circuitry generates the
LVDT drive waveforms and uses a phase-
locked detection technique to recover a
stable voltage related to position {and
thus weightﬁ. The voitage measurement
obtained is displayed on a 3% digit LCD
DVM module to give a direct readout in
kilograms.

Figure 3 illustrates the principle of the
LVDT using an AC excitation signal. All
the circultry on the left of the LVDT
shown in Fig. 1 is involved in supplying a
stable 10 kHz sine wave to drive the prl-
mary coil. To achieve the required ampli-
tude and frequency stabllity the sine wave
is generated digitally using an even length
walking ring counter based on IC2, the
4018 divide-by-(2 to 10) synchronous
counter. IC2 is configured as a five stage
divide-by-10 counter by feeding back the
Q5 output on pin 13 to the input on pin
1. The Q1-Q4 outputs are summed with
selected resistors R5-8, thus approximat-
ing the sine wave. The counter is clocked
at pin 14 from a 100 kHz astable oscillator
formed from {C3ab. Since the counter
divides by 10 the sine wave generated will
afways be one-tenth of the clock frequen-
cy, ie 10 kHz, The coil excitation frequen-
cy thus depends only on the C2/R9
astable time constant, and the amplitude
only on the CMOS supply voltage.

The stability of the voltage levels is
ensured by using a precision 5 V supply
based on the bandgap reference diode D1.
The op-amp used to regulate this supply
(1C1a) actually powers itseif from the 5 V
output, thus stabilising its own power
rails. A bias current of about 1.5 mA {also
taken from the S V rail) is fed to the refer-
ence diode through R2, to produce an ex-
tremely stable voltage of 1V2 at the non-

inverting input of the op-amp. The other
(Inverting) input of the op-amp is taken
from the R3-R12 potential divider, the
ratio of which sets the § V output due to
negative feedback around the op-amp and
series pass transistor Q1. ZD1, a 2V7 zener
diode, allows the output of the op-amp to
keep the base of Q1 at 5V6 while operat-
ing well below its own supply rail voltage.

The 5 V rail supplies all the circuitry
but a separate digital ground is used for
the logic ICs. This prevents digital nolse
from affecting the analogue signal meas-
urement, C1 provides smoothing for the
analogue supply rails, while C3 and C4
provide smoothing and decoupling for the
digital circuitry.

Capacitor C6 filters the digital sine
wave approximation from IC2, which is
then attenuated to about 50 mV by the
R14/C7 low-pass filter network. The res-
ulting signal, a much better sine wave, Is
fed to the bandpass filter and coil driver
amplifier based around {C1b. {C1b is con-
figured as a standard 10 kHz active band-
pass filter and gives a very pure sine wave
on its output at pin 7 for driving the
LVDT.

The LVDT primary coil has few turns
and a correspondingly low resistance of
about 4 ohms. Since ICIb ([part of an
LM324} can only supply about 25 mA of
output current, the peak sine wave ampli-
tude driving the coil should not be more
than about 100 mV. Also, the output
impedance of the op-amp should be very
low. This is because the excitation voltage
must remain constant as the primary coil
inductance changes due to the core disp-
lacement. DC coupling is thus used be-
tween the coil and the op-amp output.

The sine wave swings +50 mV about a
reference level set at 50 mV above the
analogue ground. This is only possible due
to the ground sensing capability of the
LM324 op-amp. Potential divider R13/R4
directly divides the precision 5 V supply,
by 100 to provide this reference leve! at
the non-inverting input on pin 5.

The voltage output from the differen-
tial secondary of the LVDT {illustrated in
Fig. 3) is amplified by IClc. This op-amp
is configured as a non-inverting DC ampli-
fier with a high Input impedance and a
gain of around 20, the latter being deter-
mined by PR1. The 10 kHz sine wave sig-
nal is directly coupled from the coil and
will be centred around the 2V5 reference
rail provided by the potential divider R17,
R18. The secondary is wired ‘series oppos-
ing' such that there will be no signal when
the ferrite core is centred.

The phase-locked detection is per-
formed by multiplying the signal by +1
and —1 on alternate half-cycles of the sine
wave to produce a bipolar signal centred
about the reference level. IC1d, the last
op-amp in the LM324 package, is config-
ured as a straightforward inverter, AC-
coupled to the sine wave signal. Two
CMOS analogue switches, 1C4a, 4b, switch
the signal either directly (x 1) or through
the inverter (x —1) on each separate half-
cycle. They are switched alternately, using
logic Inverter 1C3¢, from pin 4 of IC2, a
square wave output of the digital sine
wave generator. This produces the wave-
forms shown in Fig. 4 since the square
wave edges correspond to the zero-Cross-
Ing points of the sine wave after detection.

The resulting phase-detected signal is
low-pass filtered by R28 and C12 to pro-
duce a +100 mV DC voltage, linearly pro-
portional to the displacement of the
LVDT. A further voltage is provided by
the 10-turn potentiometer RV1 in con-
junction with the potential dividers R26
and R27. A reference of +300 mV {rela-
tive to the 2V5 rail) is available at the
slider of RV1, The two voltages are fed to
the differential Input of the LCD panel
meter. This allows the digital scale to be
returned to zero readout, allowing further
measurements when, say, 1 kg Is already
being registered. The diagram of Fig. 2
shows how the LCD voltmeter is wired up
for our application to give a2 200 mV full
scale deflection {corresponding to 2 kg).
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Fig. 2 Connection diagram for the DVM
modufe.
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easily wound inductive displacement
transducer and the associated drive
electronics on a small PCB, all supplied

from a9 V battery. An analogue voitage

proportional to weight is obtained,
which is then displayed on a 3% digit
LCD panel meter module. Up to 2 kg
can be displayed on the scales, but a

zero-offset control allows a given weight
to be re-zeroed. This provides the useful
facility of weighing and mixing
ingredients simultaneously — when
preparing cake mixture, for example.
The accuracy and resolution
obviously depends a great deal on the
initial accuracy of the spring and pivot
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PROJECT : Scales
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Fig. 4 The output signals generated by the
Fig. 3 The principle behind the LVDT, using an AC input waveform. circuit.

system used in the scales, but %%
(5 .grams in 2 kilograms) should be
easily obtainable.

The inductive transformer we are
using is known as a Lineat Variable
Differential Transformer, or LVDT for
short, These are used extensively in
industry for just such applications as
this project — weighing machines, load
cells, machine positioning and so on.
The circuit features some novel
techniques for allowing an LVDT of few
turns to be used; specifically, a phase-
lock detection system based on a digital
sine wave generator, and a self-
stabilising bandgap power supply for
precision voltage ievels. The block
diagrams and boxed-off text give an
A view of the rear of the DVM module showmg the wiring used in this explanation of the circuit operation and
100k Hz application. explain how the displacement
i measurement works.

L ) Next month we will describe the
Ilﬂﬂﬂ construction of the PCB with an
J é overlay, and give details of the LVDT
M FEhRdeT_AEBégnz coil winding and mounting
SINEWAVE arrangements.
oz | PAOPORTIONAL
sl')hlg w\\ \55 100mV PEAK : TO CORE
GENERATOR SINEWAVE POSITION
AVAY, l 4
T10kHE
BANDPASS ——  VOLTAGE PROPORTIONAL
FILTER % ( - TO LVDT DISPLACEMENT
PREAMP = FISLERR| P
ATTENUATOR o
CHANGEOVER! f 0
SWITCH !
-
DISPLACEMEN
TRANSDUCER 200mV MAX
10kHz SQUAREWAVE REFERENCE
Fig. 5 Block diagram of the Digital Kitchen Scales. S | oerservoutace : : 'l - l
? A T’ T -

3% DIGIT LCD VOLTMETER ETI

2 ET!I JULY 1982



o

@ 0 O 9 0 @ 0

@ 9

ADVANCED BBC
PROGRAMMING

Having received your BBC Micro, worked
through the Welcome pack and dipped into
the manual, you might be wondering what
to do next. Well, if you get hold of next
month’s issue of Computing Teday, you'll
find a major feature on advanced
programming techniques you can use with
this versatile system.

The article will be essential reading for
those who are merely thinking of buying the
system too, as it is intended to show up
some of the machine’s great strengths over
systems supplied with ordinary or Extended
BASICs. Indeed, if you are at all interested
in producing good, structured pieces of
software then this feature is going to be well
worth waiting for.

ADDING UTILITIES TO
YOUR NASCOM

As well as being one of the very first British
personal micros, the NASCOM has always
been one of our personal favourites. In our
next issue we take a look at how you can
build a powerful set of uttlities which, unlike
the commercial toolkits', can be conligured
to suit your own special needs. Indeed, it
you take the ideas presented here far
enough you could end up with your own
special version of BASIC failored to your
own requirements,

SOFTWARE GALORE

Cur July issue wil} also-contain a bonus of
some eight pages of Softspot material. These
are reader's own programs submitted to the
magazine and you can be sure that we have
picked out some of the more interesting or
fun-to-use material from the vast piles sent
in over the last few months.

- HANDS-ON A HAND-
. HELD

[f you thought that the PC.1211 was a great
_ little machine, and lew didn’t, just wait till
¥ you read our report on the amazing
* PC-1500. Quite apart from its in-built
features, it is backed up with a number of
interesting extras including a four-colour
printer which simply has to be seen to be
believed.

For a look at advanced pocket

programming power, you simply can't afford
to miss out on our next issue.

[IXT

WATCHING TANDY'S
BASIC AT WORK

The single major failing of most debugging
aids you can buy for your system is that they
only show you what your program is doing.
This program actually shows you what the
interpreter is doing to your program, with a
real-time screen display of those vital
scratchpad locations,

I you're bugged by bugs you ¢an't track
down, try adding this utility to your library
and see just where they are wrecking your
code.

Articles described here are in an advanced state of
preparation but circumstances may dictate changes to the
final contents.

L
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It

the chance

every constructor wants

It's something you have always wanted....something to build
your equipment into that's smart, modern, strong, adaptable
to requirement and not expensive. The ‘UniCase’ is yet another
tnumph of |.L.P. design policy. It presents totalty professional
appearance and finish, ensuring easier and better assembly to

make it equal to the most expensive cased equipment. e ey’ f

The all-metal ‘UniCase’ is enhanced by precision aluminium ey .

extruded panels engineered for speedy and perfect aligned e e "

assembly within a mere five minutes. Designed in the first case L T, b L

to accommodate I.L.P. power amps with P.S.U's, the range -IM? power

will shortly be extended to house any other modular projects. from-15 10 240 walts
POWER AMPS Iiciuding L a

WHAT WE DO FOR CONSTRUCTORS = m?"

Our product range is now sa vast we cannot possibly hope to show - . -

all inpour advenigments without overcrowdinpg or ab?idg-z; Tﬁmqmoﬂ

information 1o the point of uselessness. So we have devised a solution allow you to Incorporate

which we invite you 10 take advantage of without delay. ALL YOUNEED
DO IS FILL IN AND FORWARD THE COUPON BELOW TO RECEIVE

: rmw

OUR NEWEST COMPREHENSIVE |.L.P. CATALOGUE POST FREE 8Y " mm o
RETURN. It gives full details ot all'c:r‘ren': I L.r péoduds L[:r g:: ' constructors and '
constructor together with prices, full technical and assembly details, xperimenters
wiring and circguit diagramg elc. and it's yours, FREE. You don't even o = _?
have to stamp the envelope if you address #t the way we tell you. LL.P. are ers 10
the B.B.C,LBA,NASA,
B rospace, Marconi,
N W T i
PRE-AMP
MODULES ELECTRONICS LTD.

FREEPOST 4

GRAHAM BELL HOUSE. ROPER CLOSE. CANTERBURY CT2 7EP ~ Goods are despatched
Telephone Saies (0227) 54778 Techaical Only {0227) 64723 Telex 965780 ok * ".ﬂ“ ordes f'hahing us and
SEND COUPON FREEPOST c out 5 year no-quibble
{(NO STAMP NECESSARY! Mark your eavedape clearty FREEPOST 4 and post it WITHOUT a stamg 10 T gﬂﬂd h

AND OPEN UP
TOA

NEW WORLD OF

1L P. at aodress above. We pay postage when your letter reaches us,

To: [.L.P. ELECTRONICS L¥D.

Name. __

FOR YOUR FREE [Enyisiniopiginibisutipt N
IL.P CATALOGUE

PLEASE SENO ME LL.P. CATALOGUE.

POST PAID BY RETURN
Address:

| HAVE/HAVE NOT PREVIOUSLY

BUNLT WITH L.LP. MODULES

QUALITY & VALUE

l
|
—
|
Mgt g L - L R SR e (3 -2

1L.P. products are avadadde also from Heory's. Macshal's, Technomare & Waford
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READ/WRITE

Letters for this page should be addressed to Read/Write at

our Charing Cross Road address.

Dear Mr Harris,
Further to our telephone discussion
about your article ‘Engineer’s Guide to
Printers’, in your May issue; we would
like to draw you attention to the fact
that you have used a photo of our
Printer twice in this issue. Firstly, in the
features index and again during the
article. Since apparently this photograph
was taken from your Press Release file
and not specifically obtained for the
article we would appreciate some
acknowledgement. We would draw
your attention to the fact that we offer
many other printers and enclose details
on this for the interest of your staff and
readers.

Yours sincerely,

. P. Pearce,

Electrographic Peripherals Ltd,

Printinghouse Lane,

Hayes, )

Middlesex. -

Dear Sir,
Please would you tell me if you know a
company who make PCBs to people’s
designs. | need the PCBs to be of high
quality as | am making a 16-bit
computer.

Yours faithfully,

Matthew Newman,

Amersham.

Endeed we can. You can try Crofton
Electronics, 35 Grosvenor Road,
Twickenham, Middlesex TW1 4AD. It's
also worth having a look through the
Classified ads at the back of the
magazine.

ETI JULY 1982

Dear Sir,

! always look forward to ‘Designer’s
Notebook” each month. For me,
personally, it strikes the right balance
between the pragmatic and the
theoretic.

A case in point is the May 1982
issue of ET/. Here Don Keighley has
expounded upon remote control which
has possibilities via encoded and
demodulated signals that | had not
considered outside the RF spectrum.

May [ ask one or two questions?
a) If a receiver, IR or ultrasonic was
mounted upon a slowly moving object,
then | assume the transmitter transducer
(IR or ultrasonic) would always have to
have line of sight contact? Is this
correct?

b) Both Plessey and NEC systems
require a demodulating preamp at the
beginning of the receiver. Would the
TBA120S IC (used for FM limiting and
demodulating) be acceptable as such a
preamp?

¢} Finally, would it be possible to have
the address of the Plessey location (they
have so many) and Nippon Electronic
Company concerning data sheets for
these remote control systems. | would
like information concerning purpose-
built preamps and input selectors.

Yours faithfully,

F. Mills,

Dibden Purlieu.

First of all, neither IR nor ultrasonics
reflect terribly well so line-of-sight is
needed for best results. Second, as far
as we can see the IC you mention
should be OK, but you'd have to try it
to be sure. Third, manufacturers aren’t
keen on having their addresses
published because they'd be deluged in
requests for data from hobbyists. (In
any case, Plessey are notorious for
clinging to theit data sheets with a
death-like grip). Try asking the
companies who actually sell the chips
— most of them are quite helpful
although they will probably make a
small charge.

Dear Sir,

I read with interest Mr. Tilbrook’s article
on Pickup Amp Design in January 1982
and Mr Butson’s comments it the May
jssue of ETI.

Mr Butson states that the bass
turnover frequency prior to 1955 was
between 300 Hz to 450 Hz depending
on the manufacturer. in fact, turnover

frequencies between 250 Hz and 1 kHz
were not uncommon. To accommodate
Decca Ffrr and other equalisation
standards used for 78 RPM discs an
adjustable treble filter would also be
required.

Enclosed copy, taken from Audio
Enthusiasts Handbook by B.B. Babani
page 8, shows the replay characteristics
required for optimum reproduction of
78 RPM records made to various
standards.

A number of LP recording
standards were in use before the
introduction of the present RIAA curve
[see diagrams) and it would indeed be
very useful if there would be a pickup
amp for equalisation standards for
78 RPM and microgroove records. To
my knowledge such an amplifier is not
commercially available.

Attempts to imitate these standards
by using ordinary treble and bass
controfs, although often recommended
as an alternative to a ‘specialist’ preamp,
can obviously not resuit in the correct
reproduction of records madle to others
than the present RIAA standard.
Furthermore, acoustically recorded
78 RPM discs do not require any
equalisation.

Yours sincerely,
Anthony R. C. Crawford,
London.

OOPS

We've come across three errors this
month. The first ane is a small slip in the
Parts List of the Capacitance Meter, April
'82. The line reading “Q3-7...BC212L”
should be deleted. The second erroralso in-
volves a Parts List (there’s a lotof it about!),
this time for the Automatic Contrast Meter.
The capacitor section is completely wrong,
although the correct values are givenon the
circuit diagram; ie C1,6,10u 35 V tantalum;
€2, 22y 25 V tantalum; C3, 68n ceramic;
C4,5, 680n polycarbonate; C7, 220u 16 V ax-
ial electrolytic, The third one’s a bit more
sertous and involves the mains connections
on the Economical Heater Controller from
May ‘82. The three connections to the
transformer (bottom right of overlay) are
shown in the wrong order; from left to right
they should be neutral, earth, live notearth,
live, neutral.

ETI
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RAM SCOOP
4118 200 NS 8 for 1295
4984 200 NS £0.50 sach
2162:650 NS 8 for £5.50
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SPECIALS ne

TELETYPE ASR33
I/O0 TERMINALS

From£195 ; €A%

Fulty-tiedged wdustry sisnaaid ASRIJ date ter-
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DIABLO S30 DISK DRIVES
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even greater savings on this superb 2.5 MB
{formatted) hard disk drive, Two types are
availabie both fully returbished and
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packs,
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HSCOUNT

Due 10 owr massive bulk purchasing programme
whech coables ug 1o brng you the best possible
Dorgaens. we hawve thousanas of 1.C." 3. Tranusions,
Rowws. Cap'a. P.C.0 s, Sub assermbsies, Swriches,
. FNC. Surpius tO O requiraments. Because wo
Qon’1 have suMicient stocks of any Ond item to
NClude i Our a0, Wit BFE DBC atl theza tems
it the "BARGAIN PARCEL OF A LIFETIME™
Thousands of Components st grveaway prices!
Guatanised 10 be worth at least 3 Fimes what you
pay plus we stways include somelhing Hom our ads
for unbeatatie vaiuell Soid by waight

25 £ 475+ pp £1.25 Skis £ 8.75¢pp £1.8
100ds £10.7540p 225 20y £19.99+pp £4.75

THLECTROMNIC
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CONNECTORS
0+

(B 113
196 1.20
ALL + VAT

“OLIVETTI TE300"”
PRINTER/TERMINALS

A compiete 17O werminal with integral 8 hole
peper tape punch snd rescer, ful ASCI
kéyboard, 120 column panter, and control
unit The printer is capable of 150 balt wath a
senal or balancod input-output sold N
good overalt condition but untested Compiate

MONDAY

WIRE WRAP SKTS.
24 P Yo 2hp

14 Pu Gold 22p

14 Pin Coid 24p

100 PCS Mis Ord.

(7]
DATA CASSETTES
10 for £5.75
lac. VAT
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15v«e12v-12ve2qav
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STt Wit Wi AL whis wa it 02 G I
Senand st tme $wy were ivertapi®? Theer urvts may st
e wel beor: enade e your o, By cormist of & ser
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ey ol tices vecyencs B e B folowang Ly
roguketd al sheet ot prool mips o
+% 6 2 X + 12 @ 800 ma X
12y @ 800 ma OC 4+ 24 @ 350 e OC
and i that s ree anoug: 0 hy Pastrg S owgpas B 50 ma OC
wheh mey he setvond % (o o host of ot stegm. A
anpets 3 brought. oz 1 e oMt piel W Tesasre Jack
tockats e S oine duplicated & P e 0 shont By
mady. vt scoapt staread. T4l names ot They ane
-mumhuu’aummhmﬂ
om soki wimsisd bl B good nives cosgian

NOW OPEN
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9.30-5.30

5012 BNL Pt 30p
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$0239 SKT 35p
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HIGH SPEED
DATA MODEMS
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am wowy, & vim w ] een mesten. Soll e,
e i, TGS ooy, ToaUl sansTueR I,
m_.—t‘loc sach u«tmm

Gat mformation on 1000's of stock
nams snd orded via your computer, 300

with circuit unguaranteed. Cannect direct to
your micro al ONLY £99.00 + €11 50 cann ¢ .

€16 50-0#[2 50 pip conpr weh et

baud of (1-689 6800
18.30 w0 0900 6 dave a waek and gl

weei. HURRY

WHILE STOCKS LASTY!

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 780 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

&
- A massive bulk perchase enabias us to oftar you this
[ Jupard profestondd prntes 4t b racbon of ita (et
= =) cost ol ovar L2008 Uthzing the very latest i

. MR FOGL £550¢ leChnokogy (1 teaturas ¢ host of
taclitars with ol glctronac s on gne plugin PCB. Juse
— $udy the spacication sad you will imytanty reakia it
rnemullhonqumanu of the most exachng
olesEcns’ or hoblyrst yser,
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nk ribbor W RSXT/VI serwt wrtartnca - 7 xtal conimiled baud 1ates up
1o S50 vr 134 characters per bne % Paraliel sstarince % Handshokas on secinl and paraliel
porTs o8 Type fonts, fakc senpl, double wadth, take arga, stmodard  badeenal bufler
& Internel self tast & 170 CPS # Varisbie paper Wactor up to 115" wide & Sokd steel
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Al s and more. mat mefurbeahed but BRAND NEW At Onky £525 +vat
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nems clus VAT da sheet an roduest
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Unbelevabie vetue the DRE 7100 6 7200 8 s
drrve s Liieve the hnest Sechnology Yo grve you 100N
DU Compnt sty with most drrvos svadates 100y, the
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ELECTQDNICS
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Croydon, Survey. Tot 01-889 7702 or 01-889 6200 INFORMATION
Uniess othermse stned ol prces nchussve of VAT Cath with order. Minemearn

o vetss £2.00 Prces and Pastage quaesed for UK only. Whaee post and
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v day whete DORAitie I surchrgE on AcCess 8nd BarcleyCand OMierk.
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ASCII CODED
KEYBOARDS

TMIG&MK
OMI0 ETC.

Strasght from the U.SA mace by the world femous RCA, Co., the
VPR Senes of cased frensanding keyboards meat ¥l requee-
mants 0f the most exactng usar, nght down to the pricel
Uniising the lates: in switch Sechaology Guerantesd in excess cf
§ mefion apernticns. The keybosrd haz 4 host of cther Matures
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onsoard 15ne ganargtie for keypress feadback, and &1 year hul
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Post, Paciing and raurance:
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£43 95

3 3"“0 P, S U, we have mcnoued 10 secure 8 large guan:
ey of mx-computer systems P S U).'s with 1ha lolowsng
spec_: 240 orN10v A.C. bput. Quiputs of 5v H 14
a3, 7.2v @ 3 amps and 6.8 @ 1 amp. The 4v ang
7.2v outputs Are fully requistad and sdustobie with
vanabin current Smiing on the Sv supply. Unit is salf
contened on 8 P.C.8. medturmg onty 12 ¢ 8" x 37
The 7.2v output s deal for teading ~on bosed" regu-
istors or a further 3 amp LM323X requiator to give an
stfectrve Sv @ 7 amp supply.

Supplied compieie with Gecuit ot ondy £10 96 + £1.760p
Believed working but untested, unguaranteed
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T LIVES AGAIN!

From the past it came, growing daily, stnking terror into the hearts of lesser publications, and spreading its influence dC10ss
the country in 1ts guest to infiltrate evary town, every home, every mind
Not a horror story, but 3 success story. And «f electronics theory strikes tefror nto you, then you need the help ol Elec-
tronics = It's Easy. Originally a long-running series in Electronics Today International, Electronics — It's Easy wes punted
as a sel-of three books. They sold out. It was reprinted as a single volume. 1t soid oul. Now thus phenominally successful
publcation 1s avalable again, in its thid reprint. Electronics — It's Easy 1s a comprehensive and simply-wntten guide which
explains the theory tand the practice) of electromics step by step. Every aspect of the subject is covered, starting wath the
basic principles and working through to the how and why of 10day’s technology.
You can obtain vour copy of Electronics — It's Easy by mail order using the coupon below. Make cheques or postal orders
pavable to ASP Lid, alternatively you may pay by Access or Barclaycard

T 7w eourhr et B e

| Send to: Sales Office (Specials},

| 513 London Road, Thornton Heath
Surrey CR4 6AR

Please send me.. ... copies of Electronics —
| It's Easy. | have enclosed £...... {£4.95 each
{including pbpl.

Iname

|ADDRESS . f

. . L

»

|Plense debit my account
l My Access/ Barclaycard No. is

|Signaiuu

e, < M1 _slad. " o m hs llg

e S
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FIRST PRIZE: £50
SECOND PRIZE: £10
THIRD PRIZE: £5

CROSSWORD NO.3 WINNERS
FIRST: S.W. MARLAND, WIGAN
SECOND: TOM BRYANS, CO. DOWN
THIRD: S. A. SELLER, LINLITHGOW

ACROSS

4 Rent man has one leg on
transistor. (9)
/Kennv’l show would be no good
thout it. (5}
" Can this snake perform binary
additiont ()
A7A unit of low capacitance. (9)
11. Needed for a change. (7)
T Light Brigade’s mount boosts
battery. (7)
14, Dig this! (5)
FET connection — lor water
dispersall (5)
18. Power downl Power up! (3,2)
@ Round and round for hum. (4)
1. State of storage battery across
eneralor. (2,5)
%esidue from solder bath. (4)
. Computer says “"¢come in”. (5]
W Clear, to start again. [5)
27, Medium fot conducting electrical
energy. {5)
Heighten, intensity. (7)
lit insulator = needs trusst (7
The medium of transmitting a
recelving graphic material, (9}
Gelatinouy electrolyte of dry cell
battery. (5) i
Teran turns round and becomes
soldering iron. (5}
Shiny light repeiter. (9)

28,
30,
33
34.
35.
36

ANSWERS TO PRIZE CROSSWORD No. 3

DOWN

/(A fixed quantity, (8)
2, Symbol for eifective voltage. (4)
3. Aerlal elemeni from which radio

ves emil. (8)
/i(?:tmal material for the computefr.

- r.lavd-ing force. (4)
" | dare blonde to produce
cohvenient packaging lot

omponents. (11)
y.}No receiver can do without
one. {11)
12, Harmonised vibration. (9)
13, Computer symbol (9)
15. Centre anchorage point for
tape. (4,3)
17. Abandon! (3)
e point at which rays
converge. (5)
23. Convey signal from one point to
another. (8)
Safety device for overload shut
down. (4,4)
The sound 6 Across may give
out. (4)
I art!. . (4)
Electrically activated, ()

24.
9.

n.
32

ACROSS: 1 Duplever. 4 Armature. 3 Ceramic. 11 Contour. 13 image. 14 FET. 15 Gap. 16 Lavel.
17 L4ype. 19 Tuner. 20 Powes. 21 Rig. 22 Event. 27 Erase. 28 Abets. 29 Lumen. JOCRY, 32 Gas.
33 Omega. 34 Newtron. 36 Thekier. 18 Left deck. 39 Idle time. DOWN: 1 Decibels. 2 Par. 3
Enciscle. § Receiver, 6 UFO. 7 Burocard. B Quad. 10 Metal detector. 12 Negative loghc. 18
Y-Hine. I3 Terminal. 24 Haemonie. 25 lsolated. 26 On charge. 31 Peak. 35 UNF. 37 LSI.
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PROJECT

LOGIC LOCK part2

This month we conclude this devilishly cunning device. Full
constructional details are given for both the main board and our unique
touch keypad. Design and development by Rory Holmes.

has been designed to fit into a

general purpose ABS Verobox
(120 x 80 mm); Fig. 1 shows the
component overlay. The board should
be assembled in the normal fashion,
inserting Veropins at the five switch
connection points. The five-way Molex
PCB sockets and the screw teraminal
output sockets are obviously not
essential items, but they simplify
installation of the lock and we
recommend their use. Orientation of
transistors, diodes, electrolytics, and
ICs should be carefully checked. IC6 is
the opto-isolator; it has six pins,
although the PCB allows for an eight
pin DIL socket. it should be plugged
into the six pins nearest the screw
terminal connector. Figure 3 illustrates
different options for output circuits
that may be used for switching either
AC or DC solenoids. An opto-thyristor is
used for handling mains-operated
solenoids, or lower AC veltages, while
an opto-transistor isolator of either
single or Darlington type is used for
switching DC solenoids. For the DC
arrangement a socket may be used and
a BD139 transistor should be soldered
in as shown on the overlay. if the mains

T he PCB for the combination lock

output is used the opto-isolator should
be soldered directly to the PCB, and a
link is soldered in place of the BD139
across the base and emitter pads.

A PP3 battery connector clip
should now be wired to the power
supply points shown and the slide
switch SW1 connected up to the five
‘terminal pins using insulated wire.
Before assembling the box, the keypad
should be constructed to allow testing
of the lock.

Keypad Construction

The construction method we
describe here results in a very neat and
attractive little keypad, no more
obtrusive than the standard Yale lock
fitting. The case for the keypad is
nothing cther than the familiar volume
control knobl The hollow plastic type
clad in a spun aluminium shell is used,
with an external diameter of 38 mm.
The intemal plastic fixing bush is drilled
away to allow mounting of the
indicator bezel through a central hole.
Ideally, the metal bezel should be
mounted with an insulating washer or
plastic bush, both to prevent contact
with the aluminium casing and to
provide the required height of 6 mm.

A look inside the lock. The Molex connectors are neat but not essential.
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Figure 2 shows a crosssection of the
keypad assembly. Eight holes of 5/32”
diameter are now drilled evenly around
the centre, for taking the touch
contacts. These contact pins are made
with standard PTFE-insulated lead-
through terminals. The PTFE bush fits
easily into the holes and the pins are
then tapped home with a hammer, to
produce a very firm and waterproof
contact. It's a good idea to number the
holes on the front panel before
mounting the contacts, using Letraset
or similar and a protective lacquer
spray.

Once complete, a 104way ribbon
cable may be soldered to the contact
pins on the inside of the knob. Since
the ribbon cable is terminated with two
fiveway plugs it's important to observe
the LED connecting wires. They are the
first and last wires in the ribbon, the
LED anode going to the +6 V rail on
SK1. The anode should also be
soldered to the LED bezel to form the
central touch contact. The two plugs
wired on the other end of the cable
should be marked in some way to .
identify which way round they fit the
sockets.

Time To Test It

Having assembled the keypad it
can be plugged into the main PCB for
testing. Set the switch SW1 into the
normal ‘operate’ mode, and put a6 V
battery on the connector clip (four 1V5
AA cells, in the long flat type of plastic
battery holder) Now, put the switch in
‘program’ mode and then back to
normal. The LED will illuminate for
about six seconds and then go out,
ensuring that the lock has reset to its
rest state. On connecting new batteries
the memory should be zeroed —
switch to ‘program’ again and enter 18
zeroes through the keypad, then retum
to ‘operate’ mode.

A combination sequence can now
be entered by switching back to
‘program’ mode and touching both the
required contact number and the
central bezel with two fingers.

(The skin resistance must bridge the
contact pin to the +6 V rail on the
LED bezel; it can be done with one
finger, but it’s easier with two). Any
length of sequence up to 14 digits may

’
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PARTS LIST
Resistors{all aw,5%)
R19 10M
R10,11 M3
R12 47k
R14 100k
R15,18,19 22k
R16,20 220R
R17 2M2
Capacitors
C1-8,15 10n ceramic
c9 2u2 35 V tantalum
c1o 33n ceramic
c11 1u5 35 V tantalum
C12,13,15 2ul ceramic
C14 68n ceramic
c17 220u 16 V axial electrolytic
Semiconductors
11 4532B
1IC2 4070B
1C3 5101
1C4 40298
1CS 40938
1 1C6 H11C4 (mains) or CNY17/1V
{DC) or TL114 (DC)
Q1.2 BC214L
D1-7 1N4148
LED1 3 mm green LED with bezel

Miscellaneous

SW1 DPDT slide switch

PCB (see Buylines); two off five-way 0.1
PCB plug and sockets (Molex type KK); PCB-
mounting screw terminals; short length of
10-way ribbon cable; knob for keypad (16 x
38 mm diameter, aluminium clad); eight off
PTFE-insulated leadthrough terminals; four
off 1V5 AA batteries, flat style holder and
battery clip; case (ABS Verobox ref.
'7)$|2860|, 120 x 80 x 35 mm); solencid door

olt.

PTFE LEAD-THROUGH
INSULATORS MOUNTED
IN 5/32" HOLES

INSULATING WASHER
CHROME BEZEL

38mm DIAMETER
ALUMINIUM-CLAD
CONTROL XNOB

GREEN LED

EIGHT HOLES
26mm == SPACED ROUND
" DIAMETER

SILVER-PLATEC PIN

BEZEL INSULATING
‘ WASHER

PTFE

BUSH

ANCDE

PLASTIC

MOULDING /

ALUMINIUM
SHELL

RIBBON CABLE

SWITEH
Sy

PROGRAM 0 msu'

NORMAL p

\

focy

roei

D8

v +6V
: TO METAL BEZEL
s AND LEDY ANODE
17 - o
S p——— g
{p—os
a4
1
»=
i, X 4F
-
R 3
C
TO TOUCH
) [ CONTACT PINS
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R
3
2
S 1
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> LED1 CATHODE
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-
]
80139 OR LINK
3 - {SEE TEXT AND FIG. 8)
$K3
SOLENOID
DOOR LATCH
OPTIONAL {SEE TEXT)
GROUND
SPARE
CONNECTOR

-VE +VE
=
SOLENOID SUPPLY

Fig. 1 Component overlay for the Logic Lock PCB.

A ribbon cable links the keypad to the
main unit.

Fig. 2 (Left) Constructional details for the
keypad. The LED indicates that an input has

been accepted. :

be programmed, with any number of
repeated digits. After entering your last
digit, switch back to ‘operate’; the LED
comes on again for six seconds to mark
the end of sequence and reset the
circuitry.

Now comes the moment of truth!
Re-enter your combination sequence
through the touch pins. As the last
number is entered the LED should
illuminate, signifying the solenoid
activation period. For obvious reasons,
errors are not indicated; the lock
simply resets. If an error is made or the
lock doesn’t appear to open just tap in
the code again from the start. 4

Once you are satisfied that the
lock is working correctly, the main PCB
should be secured in the lid of the
Verobox using adhesive pads. It fits
exactly between the corner pillars as
the internal photograph illustrates. The
switch is also secured on the lid
alongside the PCB using Superglue. It
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SC110 FULLY PORTABLE oscm.oscops I POWER DIMMER MODULES

A range of electronic modular dimmers designed to
sult your custom channel and facility requirement

@ Conpiderpble saving ower commercisl equipment
® Al the commercial {acdities and more

® Compatable spocial effects
[ ]
L}

Pronet./remote/masies
Essity nistalied and wired

SPC = Simgic but effective 1000V controller . ... . 213,90
SPU — Used in conjunction with RS units for £9.90 {1KI
Remaote desks i 1000 and 2000W versions... 23.90 12K
MsC oHM.ntnv demimes ro;:;gmg;cm i ....gg
The rew THANDAR SC110 ropresents 8 bresk through in  Oscilloscope T A contrDier L LR g "
ot R R T W R TR ——
standard fereres of 8 banch caclioseops. EFFECTS ACCESSORIES
FULL 8iZED PERFORMANCE MXSL = Fouf channe! sound 10 fight.. £32.9%0
@ 10MMz band width MXLS - Four Channel Sequancer - £3.70
@ 10mY par div. sensitivity PSU - Supply for MX 720
® Ful rigger facilities are proveded includ- B
0 bright kns erd euto, with 1.V, fine 3 CHANNEL SOUND/LIGHT 4 CHANNEL SOUNEI
snd trama filtaring GHT HASER
® RUNS ON CRDINARY HP 11 {four) CHASER £35.70 u 3 AUTO c
vaneries of rechargaables LB31000SLC
® Basic prics — £169 UK Post free
COptronal exrras —

AC Adeptor £5 8% Rechargesbis battenes
fA&3; X1 Probe £8.06: X10 Probe {9.20;
X1/X10 Switchad Probe £10.90; Carry Case
15.88.

£49.90

" A high gertarmance sound 10 ight prosarfing bemm.
PFM200A FREQUENCY Ak s S e i amarce and e eotoving 20 1wrsi
METER M and tichie JepaATOR. ATCIOYTY  scthve Ausomatic w chase In ow
® Pocket size @ 0-Digit LED daplay @ Bhers  AUIDMBAC  EvLC :: cheme in the | manmu-cm +Con.
Fraquency range 20HE200MH2 @ Reschuson Snaoap O &M sigas) | a0 & -
s 2 s‘ﬂmm;:"n‘ﬁ“;_’:y & 3 CHANNEL SOUND/LIGHT | stue rascias iwhic lewers)
¥ hours @ Froquency: 2 ranges. 4 gate times LB31000SL Type

® Price £87.50 UK Post tree

xn3u+9¢- sw

Cptronal extras — AC Adaptor £5 68 MULTI 3 5 4 1
LARGE Zp S.A.E. Brings defads of: Oscilicscopes. Frequency Meters, Signel 41000S1LC| 2 4 1 |lm
Generators, Function  Generstors, Pulte  Generators, Analogue and  Oapital
Muttimeters, Digetal Thesmometer, C.A.T. Tester LOgRe Anatyser etc. £22. 70 3100081L.C 5 1 a8.70
AR prices include VAT, Official orders weicome. Mad order Dnly, of callers by prior A the acvanteges | I1000SL I 4 i %
spoointment.  Barclaycard/Access wwicome. Cash/cheque. #c., with order. . il SLE withoul chase
Government and Educstionsl Establishments officiasl orders welcome Ceqoh

Dont hositata 1o Mite or phone for evenadiste 'n!orrruunr All pdco- sncludo VM’

Piease include 75p post excopt power dimmers {£1.50). Cheques/PO/C.0.D.
Access all weicoma

YEL: 01-689 4138 (Mon 1o Fr| 5-9¢

Road, W. Croydon, Surray CRO 3EB

sa Msadows, Eastwood, Leigh on-Sea, Essex 558 5TY
Tat Southend 527572

lﬂ TR B.K. ELECTRONICS E

MASTER ELECTRONICS NOW'!
The PRACTICAL way!

This new style course will enable You will do the following:
anyone to have a real understanding @ RBuild a modern oscilloscope

of electronics by a modern, practical i . H
B vl e, Nprevious ®Recognise and handle current electronic

knowledge it required, no maths, and components 1=
an absolute minimum of theory. ®Read,draw and understand circuit diagrams
You learn the practical way in easy @ Carry out 40 experiments on basic

steps mastering all the essentials of 11 130 4 ]
BIREE Atrh, o 18 st t o dhirmess electronic circuits used in modern

career in electronics or as a sel- egquipment

em:l:Ovhed selrvllcmg engeeneeg L Se ®8uild and use digital electronic circuits
the tr. ngc 4 H e Lo

the comfo‘rta:f v%t?nownc:o::ze acl)':lta? and current solid state Ch'PS

your own pace, A tutor s available 1o @ L€3rn how 1o test and service every type

whom you can write personatly ai any of electronic device used in industry and

time. for advice or help during your commerce today. Servicing of radio, T.V.,

work. A Certificate Is given at the end Hi-Fi and microprocessor/computer

of every course. .
b equipment.

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

Please send your brochure without any obligation to | am interested in: o 't
ICO-.'...H! BACKCHURE NAME [ ] COURSE IN ELECTRONICS I
1 OCr by AR
I ADDRESS {71 RADIO AMATEUR LICENCE . l
3 MICACPROCESSORS 237 st Agi
I l ] LOGIC COURSE l

BLOCK CAPS PLEASE
POST "!01' Hd

: mnmmm&mmmm{s RGI7BR |
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PROJECT : Logic Lock Part 2

Fig. 3 (Right} Three possible output circuits
that may be used to control mains or DC-
driven solenoid bolts. Other passibilities are
left to your Ingenuity!

should be raised up on a paxolin spacer
in order to clear the rim, with an
appropriate slot cut in the main box for
the toggle. A thin slot for the ribbon
cable is also cut on one side near the
base, allowing the fivesvay plugs to be
pushed through one at a time. The
specified battery holder fits into the
bottom of the box, on the opposite side
to the screw terminals. The batteries
should be inserted first before securing
with adhesive pads; make sure you
allow room for the connector clip. The
solenoid and power connecting wires
pass through another slot cut out next
to the screw terminals.

BUYLINES

ON-BCARD

SINGLE OR DARLINGTDN
TRANSISTOR
0fTO. ISOLATOR
{CNY1T/1V)

OFF-BCARD

b

PHOTECTION
DIODE

= -

80139
{ON PCB) 0 +vE) SOLENOID
POWER SUPPLY
{UP TO
@ L ~0 -VEJ  4ovaT Al

1
- L

OPTIONAL EARTH LINK

THYRISTOR
OPTO-1SOLATOR
{H11C4)

]

SoLENGID —C LIVE |
1k

All the hardware for this project (with the
exception of the Molex connectars, which
aren’t essential) is available from
Electrovalue. The board can be obtained
from our PCB Service on page 71, while the
solenoid door bolts are sold by BSG
{Security) Ltd., 34/35 Dean Street, London

W1V 5AP. Contact them for details.

=t ~ e
O NEUTRAL MAINS
d —O EARTH
[ P'I..TCKE'gF NB: MAXIMUM SWITCHING CURRENT
S pedt IS AROUND 200mA  SUITABLE
T FOR 50W SOLENCIDS
THYRISTOR
OPTO-1SOLATOR 4 % 184004
tHt1c4)
i
]
0 LIVE
KEUTRAL
mc*zs:o OoR
L Tic2460) Rt
( SOLENOHD [ MAINS
AAN —
R
T f -0 EARTH
- ETI

SPECIAL MONTHLY OFFER No. 1

Hand held Micro Cassette Tape
Recorder. Compact and handy. this
memory device records at two
speeds providing up

to one hour of

recarding. Comes

complete with

mini cassette,

earphone and

carrying

pouch.

SPECIAL MONTHLY OFFER No. 2
Ilustrated is one of & _

wide range of SWR

meters in stock. Other

examples are:—

Model 171, only £16.95
SWRI50A—just £12.95 ‘

ONLY
£8.95
+ 50p p&p

BELOW IS JUST A SHORT LIST OF OUR TRANSISTORS, 74 SERIES & € MOS 4000 SERIES

TRANSISTORS

BC212B10 | BCYT1

BC183A10
BC183810
BC183C10

BCY31120
212 10 BCV32120
BC212A10 | BCYT70 15

TASERIES CMOS 4000 SERIES

WE ARE OPEN S AM - 6 PM MONDAY TO SATURDAY

208 Baker Street -

ETIJULY 1982

Enfield -

Middlesex
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THE MULTI-PURPOSE TIMER HAS ARRIVED

Mow you can rum Youl central heetivg, IphDag. h-fi sysiam and lots
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conract it 10 YOUr SyEtem progrsmme and eat & and forget N—the
clock will 90 the rest.
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* 0.5° LED 12 howr dinudey.
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20 funcion kayped 1or programmae entry. 1

Prograrmme verification ot the touch of B button. £2.60 MEMONES AND PRIwS SLASHED

{Kit includes all components, PCB, sssambly b R 8035L

and programming instructions). MICROS s ::
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THERMOMETER KIT . TDR300K Remote Conteod 0420

m‘z::l;;‘irl:ﬁb.m : =T F €€ SHORT MKe Transmitter for sbene § 420
wersion of the ICLTI08 chip) OR NEW 82 FREE - T " € 700

ond a 312 siget isquid crvwel | AT FORM CATALOGUE

daplyy. This bt will form the € 0 LILIST 3wy
basis of @ GOAM Multenoter SEND SAE (6" x 9") TODAY ewitching fos TOJDOK € 200
lonsy 8 tow 20awons! rginton end swwches

ore reqursd—detailn supplied), or 8 seraitiva We also stock: Aotsry Conirolked £3%
dighe! thermonsete:  -50°C 10 +180°C) D

rescing 16 BT The besc Wt has o Vero, Antex lrons,

sanshivity of 200mY for a fell sceie resding, 7
sulomatie palenty ndicaben end en ulire Babani BOOkS, Resistors

low Dows: requirement—givirg 4 2 yewr -
iced baninry lifs from a stendard ¢ PP3 Capacltors, & Semi

typicsd
Shiybsd® balka it gy B Conductors Etc.

[ THEKEY TO YOUR SECURITY IS IN OUR LOCK .
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AUDIOPHILE

Welcome to a geometrically perfect
Audiophile. This month Ron Harris

has been listening to the hyper-elliptical

Shure V15V cartridge and the
‘Carver Cube’ amplifier. They went
down a treat with his speaker cones.

launch of a new V15 model is of sufficient interest — and

rarity — to warrant immediate attention, is it not? Dis-
senting voices may pass (quietly) across to the Carver write-up
also contained within these pages. See if | care that you choose
to ignore half my erudite words of wisdom. Anyway, putting the
amp comparison off a month gives me four more weeks to play
with some of the best units on the market .

V15V Or Four And A Half?

Not a few people find the release of the V15V a little sur-
prising — me included. For ore thing it comes only a short time
behind the MV30H — a version of the V15IV. Is that to fade
away so soon, never really having had time to shine? For
another, the Five will cost around £130 over the counter and
that is quite a pile of green stuff more than the IV. That price
also puts it firmly into competition with some excellent £100 +
pickups — the Karat Ruby to name but one.

Herein lies the biggest question mark, for the V15V is not a
moving<oil, despite the ever<irculating rumours that Shure
were about to nail down their magnets and begin waving wire
with the best of ‘em!

With the hold that moving-oil pickups have on the top-
end hifi market at present, it is a brave move to aim your new
flagship straight into battle with them like this.

There are (inevitable?) similarities between the Five and its
predecessor. It carries the stabiliser assembly, for one. Output
level is similar, as is compliance. Once again this is a unit for low

T his was to be the month of the great amp line-up, but the

mass arms and low tracking weights; a combination which may
be interpreted as a defiantly rude gesture in the direction of the
massive arm and everything-must-be-heavy-to-berigid doctrine
presently in vogue.

Five, Five, Five

The refinements are legion however. The greatest single ad-
vance lies in the cantilever system. In the V15V this is formed
from a tube of pure beryllium. The tube wall thickness is only
0.005", or about 1/6 that of a human hair, as Shure would point
out. (! love these silly comparisons! Ever tried playing a record
with six hairs twisted together?)

The effective mass of this is reduced to the point where the
resonance rises to beyond 33 kHz as opposed to the usual
19-24 kMz. This fiattens top-end response and will tend to im-
prove hf. separation within the audible range.

Another improvement is the polish used to finish the stylus.
Christened the ‘Masar’ polish, it is claimed to be orders of
magnitude better than all that has gone before. Better finish
means lower record wear and less surface noise.

As a final mechanical touch, the cantilever itself has been
lengthened, thus allowing the vertical tracking angle to be
altered. After some careful considerations, including a deter-
mination of exactly what cutting angles are used by the major
record producing companies, Shure have gone for a VTA of 23°,
higher than is considered conventionally accurate. They say this
provides a better match to actual playing conditions and thus
lower distortion in practise.

BASIC PROPERTIES OF MATERIALS O
MATERIAL | MODULUS | DENSITY RATIO O O o |
! 18 mil 0.D. 14 mil. 0.D. 12 mil. O.D. 10 mit. dia.
(STIFFNESS) (MODULUSIDENSITY) 1#2 mil. wall 1 mil. wall 2 mil. wall rad
dynes/cm? grama‘em?® cm¥sec? RELATIVE LINEAR
DENSITY (PROPOR -
x10" x10 TIONAL TO EFFECTIVE O-3° (S 0.80 el
} MASS)
ALUMINUM 0.72 2.70 0.27
RELATIVE
. i PNER S 2.13 1.74 1.64 1.00
BERYLLIUM 29 185 1.58
STIFFNESS/DENSITY
== ." RATIO (RELATES 0 6.25 3.44 2.06 1.00
RESONANCE FREQUENCY
BORON 55 253 2.18 i
! COMPARISON OF SOME POSSIBLE BERYLLIUM GEOMETRIES i
SAPPHIRE 3339 3941 093
L o | Left and above: a comparison of materials and cross-sections used
! for stylus production. Having decided to use beryllium, Shure claim
l DIAMOND 74105 31535 l 288 a great advantage for their thin-walled tube approach over that of
the ‘solid rod’ employed by some competitors.
o ETi JULY 1982
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Above left: a conventionally polished stylus tip under extreme
magpnification. Above right: the V15V MASAR polish under the
same power magnification. Note how much smoaother the contact
area appears. This could lead to lower surface noise and reduced
record wear.

Electrickery

Electrically the new V15 exhibits less load dependence
than previous models. The inductance has been lowered signifi-
cantly such that interaction between the cartridge and capac-
tive elements of the amplifier input is reduced.

This filtering effect is one of the better theories advanced
to explain the superiority of moving<oil cartridges in some
parts of the audio spectrum. They have far less inductance as a
rule, since the coils are kept low in tums to help keep down the
moving mass. With moving-magnet designs there is less
mechanical reason to limit the output voltage (dependent upon
the coils) in this manner,

The earlier V15's, especially the 111, were rather prone to in-
teraction with the input capacitance. The cartridge required a
large amount of capacitance to prevent a high frequency rise
and a subsequent subjective ‘hardness’ upon which many com-
mented, but few bothered to investigate.

— p—

A curious photo from the Shure publicity handouts — a V15V in a
very strange record deck! It does show the alignment protractor in
use though. (No doubt | shall receive irate epistles from said deck’s
producers now, berating my comments. . .)

Packaging Alignment

Part of the ‘package’ of the V15V is that the box itself forms
an alignment protractor to simplify the fitting of the cartridge in-
to the pickup arm. An “alignment-stylus” is also present, which
greatly simplifies the levelling of the cartridge with respect to
the record.

Shure’s protractor is a ‘two-point’ alignment system which
operates by holding the cartridge body in a precise location,
whilst the arm is set-up for position. The system works well for
armswhich have slots in the headshell to allow alignment of the
cartridge, but with such as the SME Series |11, where the entire
arm is moved back and forth and the headshell has no adjust-
ment, | found the system a little awkward to use properly.
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With the SME especially | found the usual alignment pro-
tractors more accurate and just as easy to use. ! suspect,
however, that this is as much due to my having set up an SME so
many times that | could do it behind my back — wearing a
blindfold whilst falling off a log in a storm downstream from a
waterfall in the dead of night.

The Shure system is a great step forward inasmuch as it pro-
vides a universal method of easy alignment which requires no
special tools or knowledge. As it comes free with the cartridge
you've nothing to lose by trying it, anyway!

Using the new gauge
has been designed to
be as straightforward
as possible. The
cartridge body is left
fixed into the packing
it arrives in, and the
headshell is adjusted
until the protractor
indicates alignment at
two points on the
record surface.
Theoretically this will
ensure good
alignment across the
whole record surface.
Users of arms such as
the SME, in which the
whole arm is moved
rather than the v,
headshell, may find it!
a little tricky,
however.

The "alignment-stylus” is simply a plastic straight-edge
which fits into the body in place of the real thing and allows the
user to set the headshell such that it and the cartridge are
parallel to the record surfaces. It works well and is another of
those clever little ideas that someone should have thought of a
long time ago.

In addition V15V owners will receive a copy of the new
Shure test record, upon return of the card packed with the car-
tridge.
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Up In Arms

With all this technology and innovation going for it, the
Five is clearly an expensive move for Shure and one that
deserves serious consideration. As | said earlier, setting up the
Five is straightforward, however you do it.

The compliance is high, around 30 c.u. and ! could not
recommend the use of this cartridge with other than a low mass
arm, else the armf/compliance resonance could rise into un-
suitable regions.

I tested the V15V in the inevitable SME Series i, to whichit
is perfectly matched. Allowing for the stabiliser the V15V
tracked perfectly at 1 gram. (The stabiliser means that actual
downforce is set at 1g5.)

Shure have invented a thingcalled “Total Trackability In-
dex”, designed to show how much better the V15V is than
anything else on the market. They don’t actually say that
themselves, of course, but | can see no other use for it
Americans do possess this inbuilt love of irrelevant numbers
and statistics. Give them a subject — any subject — and they’ll
surround it withtables, percentages, averages, indices and other
complications which add little to actual understanding. Serve
us right for ever giving them independence, 1 suppose.

Resulting Results

| reproduce Shure’s own test results herein, both to show
how neatly presented they are and because | could not tum up
any significant differences under test between my figures and
these. Unusual that, as test methods will usually produce some
variations, however minor.

Asvyou can see the Shure acquits itself well technically with
little or nothing to criticise. The lower inductance means that
capacitance loading can vary from 100 pF to over 400 pF with
no perceptible change in performance. The much improved
rigidity of the cartridge body allows for better coupling to the
headshell and seems to ‘clean-up’ results on a sweep test,
measured against a V15IV.

Subjective testing revealed a character quite unlike any
previous Shure cartridge | have heard! At first | had the un-
worthy thought that they were buying cartridges in and stamp-
ing ‘Shure’ all over them.

I hasten to add that | don’t think for one second they are, it
is just that it really is that different! Perhaps the easiest way to
describe the change is to say that the difference between the
V151V and this new Five is very much that to be expected bet-
ween otherwise matched units which are of the moving-magnet
and moving-coil varieties respectively.
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disagree with — and these are prettier than ours!

Above the V15V test results as supplied. Our lab found Imle to

The Five has much of the mid-range quality of the very best
moving-coils and a very good tight bass response. The treble is
wide-open and clear and does seem to be less dogged by sur-
face noise than other cartridges. (A more polished perfor-
mance? . . .)

In short the Five is a very good design which should appeal
equally to followers of both types of cartridge. | was able to A/B
the V15V against the Dynavector Karat Ruby, which is probably
one of its strongest competitors. Personally, | found the two in-
distinguishable in the mid+ange, with the Shure tracking better
and having a more extended and better controlled bass but with
the Ruby showing a greater imaging capability and more ex-
tended treble.

Overall 1 would take the V15V, but personal preferences
will dictate which performance parameters are more important
to which listener.

Conclusions

Well, what can | really say? The Five is a highly refined
design which offers a lot for its price and which looks as though
it could be a serious challenger to pickups already in the £100
price range! It offers “moving<coil clarity” and “moving
magnet” security!

A welcome addition to the hifi scene then, and one which
is a radical improvement over previous models of this famous
line.

Good things come in small packages?

Carver's Cube

At long last 1 managed to lay hands upon Carver's M-400
amplifier, irreverantly known as the Cube. Many moons ago ETI
ran a feature upon the internal mysteries of the beast, but none
of us has had the chance to listen to a Cube in other than exhibi-
tion conditions, or to put the amp through some tests ourselves.

Finally, as part of the amplifier comparison we're working
‘on, an M-400 was wrenched from the death-like grip of Carver's
PR Company and rushed off to atest bench where they couldn’t
find us for awhile. Furtive this hifi game, sometimes.

As you can see from the photos, the Cube is really tiny for
all its 200 W per channel RMS abilities. Unusual, too, is the PSU
arrangement, which is configured with the two channels con-
nected in anti-phase to each other internally. Could cause
havoc with some speaker switching arrangements, that could.

As it is it complicates testing a little. Carver have included
some little hints in the manual as to how the M~400 should be
bench tested.

Kind of them, that.
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A Carver decased! Note the huge inductor {rear left) and the
cleverly-mounted power meter on the back of the front panel.

From this angle you can see the ranks of output transistors lined up
along the chassis. ignore the white gunge, it's heatsink compound.

Room For Manoeuvre?

This time there was no way I'was gonna hang around with
the Cube in its box awaiting labtime. Once it arrived at ETI, it
was photographed hurriedly then whisked off into the mists of
Kent to be listened to. (Would it were | could have taken the
lady in the photos along with it. . .}

The system surrounding the M-400 was a pair of KEF 105
It’s, a Denon PRA 2000 — rapidly establishing itself as the best
preamp in the Universe — and a Thorens TD160S/SME HIVISY
front end. There was no shortage of power-amps against which
to measure the Cube — anything from a Denon 180 W Class A,
to a Hitachi 100 W MOSFET design which can presently be
found undergoing long-term test for our forthcoming amp com-
parisons.

In operation, Carver's miniscute monster proved to have a
few little foibles. Rather like the late unlamented valve amps
the Cube gets better after it's been running a while.

At first switch-on it can sound positively hard and rough on
awkward signals, but leave it going 15 minutes or so and the
change is remarkable! The upper mid+ange smooths out and
the transfer function becomes wholly more linear,

A decidedly odd little quirk this, one | have never en-
countered before in modem amplifiers and one which is
damned difficult to pin down on the test bench, of which more
later. The Carver does have a distinct personality of its own and
it is perhaps accurate to dub this personality ‘enthusiastic’! The
Cube will deliver power into any load in prodigious amounts —
over 520 W on my usual burst-test scales — without ever soun-
ding strained. It projects the music forward as though eager to
have you listen to it and rattles windows with surprising rapidity
the first time any real bass appears on the recording.

Character Reference

Usually hifi components with this type of forward presen-
tation are dubbed ‘bright’, but that implies a frequency balance
tending to favour the top-end of the audio spectrum and that
the Carver does not have. Once it has “warmed up”, as it were,
the Cube is as linear a device as you'll find anywhere, No part of
signal sounds to be emphasised over any other — it’s just that
all of it gets thrown out of the speaker boxes and laid out before
you, larger than lifel

Whilst being initially unsettling, this presentation is very
easy to become accustomed to, and makes other units sound
flat and lifeless and lacking in dynamics thereafter. The M<400
would be an easy amplifier to become partisan about, | suspect.

Testing Failures
No, not the Cube, me. | tried in vain to get some meaningtul
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reasons behind this ‘warm up’ syndrome down on my results
sheets, but apart from some non-linearity in the output stage
early on and that at a low level, | failed. The. effect goes un-
proven, therefore, and you will have to {isten for yourself to see
if you agree as to the magnitude of its existence.

QOther tests give the Cube a formidable specification. Burst
power over 520 W, noise below the floor of my instruments with
distortion barely above it, and a protection circuit which was
unfoolable on the bench. It ignored ‘music-type’ peaks: but
rapidly shut-off anything remotely resembling trouble.

I would take Carver’s claim of “an intelligent PSU” with a
sizeable pinch of salt, but all the same the protection is ex-
cellent. (It was impossible to clip the M-400 under any real con-
ditions anyway.)

Conclusions

Very entertaining indeed! An approach to hi-fi amplifica-
tion which is both novel and effective. The Carver M-400 is nat
the most neutral amp | have ever heard but it is one of the most
enjoyable to listen to. It possesses a clear character of its own
and prior audition is vital to any intending purchaser

The advantages of the design are enormous, tiny size, high
power and cool running, low distortion and lower noise and a
reasonable price tag. | hear Carver are launching another ver-
sion, the M-1.5, which is rated at 750 W RMS per channeland is
barely larger than the M-100.

Since, as | said earlier, it was well-nigh impossible to clip the
Cube, the advent of this new powerhouse can only mean it's
time to head for the bunkers, ear defenders in hand. ETI
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Built 8K + 2K £136 5K + Coloured Card £175 12K + 12K £180
{p & p £3/unit}

Atom PSU £7 {p & p 70p} 3A 5V Regulated PSU £24 (p & p £1.50).
F.P. ROM £20 1K RAM (2 x 2114L} £2 Tool Box Room £26
NEW COLOUR ENCODER CARD £39.00
ATOM SOUND BOARD: Kit comprises of 3 PSG, VIA and a 2K
ROM with resident demo program, The board plugs onto ATOM
BUS to parallel and serial output ports and audio output mini

speaket or hi fi amplifier. Complete kit £35.00

ATOM VISION: An ultrescnic transducer is rotated by a software
controlled stepper motor, Data collected by the sensor is processed
as displayed on the screen efther as a radar type plot or as distance.
Complete kit £46.00

ATOM DISC Module with: PSU for both drive & 12K + 12K
ATOM, Controller card, Connector cable, instruction manual

£299 + £6 carr.

PRINTERS

SEIKOSHA GP100A dot matrix printer, full graphics double width
characters, up to 10" wide paper, self testing parallel interface
£199 + Carriege £6
EPSON MXB0 Friction and Tractor, 9 x 9 matrix 80 CPS
bi-directional with logic seeking, varaty of charac.

MXB0 F/T 1£350 + £6 carr. MX 80 F/T 2 with High Res Grapbhics
£360 + £6
BMC 12"’ Green Screen Monitor £100 + £6 carr,

BBC COMPUTER UPGRADE

MEMORY
1C61-68 16K RAM 100nS AP3 £25.80
PRINTER & USER PORTS
IC69, 70, PL9, 10 £8.50 SK10 with 36" Cable £2.20
36" Printer Connectar Lead Compiete £13.50
SK9 with 36" Cabie £3.30
ANALOGUE PORT
IC73, SK6 £6.80 PLE£1.60 PL6 + Hood with 36 Cable £5.00
F.D.PORT
IC77-87 + PL8 £44 SK8with 35" Cabie £3.50
BUS PORT
IC71-72 + PL1t £3.30 SK11 with 36" Cable £3.50
TUBE PORT
PL$2 £3.00 SK12 with 36" Cable £3.90

SOFTY Il

The complete microprocessor development system for both
Engineers and Hobbylsts. You can develop programs, debug,
verify and commit them to EPROMs, Wil accept most +5V

« EPROMSs, Can also be used as a ROMULATOR. Full review in

September ‘81 P.E. Bullt unit complete with PSU and TV lead
£189

TECHNOMATIC TECHNOMATIC TECHNOMATIC

TECHNOMATIC TECHNOMATIC TECHNOMATIC
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TV BA

really unusual piece of test gear.

This month we are setting out to
provide a solution to the problem of
displaying many variables with
good resclution. This sort of
requirement can arise with
spectrum analysis, statistical
measurements, multi-point
measurements of temperature,
pressure, humidity, speed, current,
voltage or indeed anything which
can be converted to a proportional
voltage.

It was realised some time ago
by the electronic games and home
computer manufacturers that most
of the households who would be
interested in their products would
own at least one television set. This,
we feel, is probably also true for
you, our readers. So we have
devised this instrument with that in
mind.

The main problem in using a
television set is that to obtain a high
quality display on it the various
synchronising signals normally
produced by the gentlemen and
ladies of the BBC and IBA must now
be produced by our humble selves.

At this stage, we can go one of
two ways. There are on the market
several specially made integrated
circuits for controlling VDU systems
for home and commercial
computers. However, this time we
decided to steer clear of these and
stay with gates and counters in the
standard CMOS range.

The object of this project is to

I t's been some time since we did a
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Lots of information to display?
Make better use of the box in the corner;
statistics, vital or otherwise, look good on
the ETI TV Bargraph. Design and

development by Phil Walker.

generate a display on a television
screen consisting of a number of
vertical columns. The height of
each column is proportional to a
specific input voltage. The columns
may be upwards (positive) or
downwards (negative) from a
reference level. This reference may
be changed if only positive-going
signals are to be processed.

In order to generate the sync
pulses we must first have some idea
of their structure. Figure 1 shows
the pattern of synchronising pulses
aimed for in this design.

A normal TV picture consists of
a total of 625 lines. Of these, 312
are scanned each 20 mS such that
each block covers the whole display
screen, but the lines of one block
fall neatly between those of the

next. This reduces the impression of
lines across the screen while also
preventing objectionable flicker
reffects.

The apparent complexity of the
sync pulse pattern is designed to
ensure that a normal TV set can
pick out accurately the right
moment for line and frame flyback.
The last thing necessary for a
complete picture is tht the video
signal shall appear at the correct
times between the line sync pulses,
and be blanked during the line
flyback and frame flyback periods.

The Circuit

The basic timing for the whole
circuit is derived from a 2.5 MHz
crystal oscillator. This was found to
be essential as minute changes on

ETIJULY 1982
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Fig. 1 Sync pulse structure.

the power supplies caused very
visible display distortions when a
free running oscillator was used.
This 2.5 MHz signal is divided by
160 to give the basic line time of

64 uS. The logic associated with the
line dividers gives two pulses per
line period at IC5b which trigger the
‘equalising’ and ‘broad’ pulse
monostables. The 4098/14528 dual
monostable device (IC10) was used
because derivation of these signals
with normal logic would be very
complicated (see Figs. 2 and 3).

The line sync pulse is generated
by the logic (IC4a) and a choice
between this and the other two
pulses is effected in ICs 5¢c and 9.

The double line rate signal at
IC5b drives a divide-by-5 prescalar
(1IC2b) and then a divide-by-125
device, IC3 (see Fig 4). This
produces the 20 mS period for the
frame scan. By virtue of the fact
that the input frequency to these
dividers is twice the line frequency
and the total division ratio is 625,
the number of lines scanned is
312 in each vertical scan. This
means that successive scans will be
offset by half a line pitch vertically.
The generation of the frame sync
signal is accomplished by 1C1b, IC7
and IC8.

When 1C3’s count reaches zero
its output goes low for one input
clock period. This causes IC1b to be
reset to zeros and then to start
counting and select the
components of the frame sync at
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In

the appropriate times. When IC1b
reaches its all 15 state, further
counting is inhibited (Fig. 5).

The video generation is
performed mainly on the channel
cards. These consist of eight
comparators and an eight-bit shift
register on each card. The cards are
controlled from the main board by

a clock signal which determines the
number of bars to be displayed. The
load signal is the same as the line
blank signal. This effectively causes
all the channels to be sampled (in
the line flyback period) and then
displayed.

The other necessary signals
provided are the reference and a
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ramp signal to which the inputs are
compared (see Fig. 5).

Construction

In order to keep costs down the
PCBs for this project are single-
sided. However, this has meant a
number of links on the boards. Most
of these are used to complete the
power supply lines to the devices.
The actual construction of the
boards is not difficult but we
suggest that IC sockets would be a
good idea. Most of the links on the
board can be put in place before
any other components aithough the
one near |C11 and C1 should be left
a little longer to allow C1 to be
inserted. Insulated wire is
recommended for all the links. The
link from CLK to 8, 16, 32 or 64
should be made when the number
of channels is known. It is easier in
fact to put thick wire posts or PCB
pins through these holes and link up
afterwards.

The eight channel position is
useful for setting up the complete
system initially and making sure
that it works.

It is most desirable that a fine-
tipped soldering iron is used during
construction and that a check is
made for solder bridges, especially
where tracks lie between IC pins. It
is also most important that all
polarised components are fitted the
right way round. Especially note
that the TL084's and the 4014 on the
channel cards are not the same
orientation.

% LINE PERIOD
32u8

w2 ||
,

o | I
il

204

N [ X LV R A
SR ool TR S

|

9, I l
PIN 13

L

1C6c
PIN 4

y—

| 9

160us = 2% LINE PERIODS }

Fig. 4 The divide-by-5 effect of IC2b.

A’ IN FIG. 5

The completed boards in our
prototype were fitted into a metal
case made by Newrad; a small
aluminium bracket was needed to
support the rear of the main board
as this overhangs the integral
chassis member by about 1 cm.
Support for the channel cards is by
two pieces of PCB material with
suitable holes drilled in them. One
end of these members is bolted to
the main board while the other is
supported on pillars. When fitting
the boards it is essential that no
part of the 0 V supply line gets
linked to the metalwork as this will
short-circuit the reference supply.

On the channel cards, it is
helpful if the channel inputs are
fitted with PCB pins or similar to
facilitate connection from the top

—D‘i"‘-'lGOuS' 2% LINE PERIODS
O 11

1€1b {

F"‘I—IJr—le'L

= FRAME BLANKING

112 M = RAMP VOLTAGE
PIN1

Fig. 5 Frame sync generation.

LV

TG MODULATOR

Fig. 6 The UHF coupling coil

of the board. The 2.5 mm jacks on
the front panel used in our model
could well be replaced with nine-
way ‘D’ range connectors or
anything else of that type, if
desired.

The output from the UHF
modulator should be DC-solated
from the panel and our method,
shown in Fig. 6, was to take about
20 cm of thin twin flexible wire and
coil it about itself to a diameter of
1.5 mm (this makes a simple 1:1
transformer). Connect the ends of
one wire to the coax socket pin and
skirt, and the ends of the other wire
to a phono plug pin and skirt. A
possible improvement here would
be to use a special two-hole ferrite
core with two windings of four or
five turns through the holes.
Capacitance coupling of the UHF
signal can cause stability problems
in the voltage reference amplifier.
Oscillation here may appear as
broken or strange-shaped bars or
possibly break-up of the picture.

Connection between the main
board and channel cards and card
to card is by 10-way jumper wire {or
just link them direct). This is
probably easiest done with the
cards mounted on the support bars.
Each channel card adds eight
channels to the units’ capability.
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PROJECT : TV Bargraph

PARTS LIST

MAINBOARD

Resistors (all 4 W 5%)

R1 M0

R2 22k

R34,5 10k

R6,7,8 2k2

R9,10,12 10k

R11 100k

R13 Omit or select for reference

Potentiometer

voltage required

vbH
= VE
“~
I i
$-
c7
R l
+
°
fi '
+VE
¥ g7 l (= b] CLK
VIDEG
GND
- 2\ LOAD
W . GND
l RAMP
= ALY e
[ REF
GND
wywiln 00VED Cq
i3]
PRY
ic
- 5
Y R10
2
r CHYRH  cvo a )
© E l I BYE CHYARES -] Fig. 7 Component
ve i overlay of the main
+!
s = ] board.
VIDEO 2107 |8
GND - 3 l =1 g Fig. 8 Overlay for
e i = one of the channel
2P P & E cards.
RAMP "~ — ¢ ‘ H
GND i =
REF y |
GND j )
: o, J
e 1
INPUT 8 INPUT &
Gl
INPUT 7 1 INPUT 3
d
INPUT 6 c-—“j' 13 R0 INPUT 2
GO R167
Hn R108,
INPUT 5 R0 RY INPUT 1%
]
e o]

Lo
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PR1 10k miniature horizontal
preset

Capacitors

1 10p ceramic

C2 4n7 ceramic

C3 220p ceramic

c4 100n ceramic

c5.6 10u 35 V tantalum bead

c7 10u 25 V PCB aluminium
electrolytic

(o] 220u 25 V axial aluminium
electrolytic

cvi 2-22p miniature trimmer

Semiconductors

1IC1 45208

IC2 45188

IC3 40103B

IC4 4002B

ICS 4001B

IC6 40118

1C7 40128

1C8 4025B

Ic9 40238

1IC10 MC14528 or CD4098

IC11 40708

1C12 TLO84

D1-D4 1N4148

D1 4V7 400 mW zener

Miscellaneous
UM1233 UHF modulator (Aztec), 8 MHz
bandwidth; 2.5000 MHz crystal.

CHANNEL CARD
Resistors (all YuW, 5%)

R101 56k
R102-117 27k

1IC101 4014B
1€102,3 TLOB4
Miscellaneous

PCBs (see Buylines); 2.5mm jack sockels
(eight per channel card); coaxial pane!
socket; miniature onfoff toggle switch; PP9
battery and battery clips; phono plug; two
off coaxial plugs and suitable length of
coaxial cable; nuts, bolts, pillars, 12 x
12 mm aluminium angle or similar bracket;
two off 12 x 1080 mm (approx.) pieces of PCB
taminate or similar {(channel card support);
wire, IC sockets etc; case (Newrad NP1426).

BUYLINES

Since we elected to use standard com-
ponentsrather than fancy chips for this pro-
ject, there should be absolutely no supply
prablems. The modulator is from
Technomatic or Watford, but make sure
you get the wide-band (8 MHz) version. The
case we used came from Watford. The PCB
Service order form is on page 71.




The maximum number of channels
sensibly usable is, we feel, 64,
although 128 is possible on a good
television set with the modulator
specified.

When constructing the case for
this project, it was found that the
application of a drop of cycle oil to
the self-tapping screws holding the
extruded front pieces made it very
much easier to screw them in. As we
assembled and disassembied this
part several times during
construction, this was most helpful.
Also, when assembling the chassis
member to the side panels of the
case, put the piece with the side
flanges upwards and bolt it on
underneath the lugs on the side
panels. This is necessary to allow
sufficient room for the battery
inside the case.

Setting Up

There is very little in the way of
setting up to be done. The basic
unit should give some sort of
display when powered up although
no bars {or very few) will be present.

3 64 CLK

CHANNEL CLOCK SELECT

To see anything more, it is
necessary to feed some voltage into
the channel inputs. As specified,
full-scale should be about 6 V. This
sensitivity can be altered by
changing the input resistors as
required. The reference voltage can
be adjusted slightly using R13 or
overridden by driving 1C12 pin 10.
The ramp rate is controlled by PR1
and should provide a fair control
range for many purposes enabling
the reference voltage crossing to be
positioned near mid-screen

When first trying the board, set
CV1 to about half-capacitance
(plates half-meshed) and adjust it
only if the picture is unstable or
cannot be pulled in by the
television line and frame hold

controls. (Don’t forget to tune it in
as accurately as possible).

Use

When fully operational the
device should give the required
number of bars along the screen,
with a vertical height proportional
to the input voltage for each one.
The vertical resolution is about 270
steps, corresponding to a pair of
interlaced lines. In the display mode
built into the board, bars are not
visible until the input is greater or
less than 0 V. They then appear
above or below the centre line; if
the input sensitivity is too low then
extra conditioning amplifiers will be
required.

To change the display mode,

{TO CHANNEL CARD)
CLOCK

2 4
e 5 16/ -
8 8/ 13)ics
12

1

(+16)

{LINE SYNC TIMING LOGIC)

( 25MHz DSCILLATOR) 1| €21
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NOTE: o fis
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1C3 IS 401038 9
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Pt Fig. 9 Circuit diagram for the main board of the TV Bargraph.
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break the track linking points V and
B on the overlay. Linking V to A
gives bars which start at the top of
the screen and move downfor
decreasing input, while linking V to
C gives bars which start at the
bottom and move up with
increasing input. Leaving out D5
will give double-width bars which
merge with those on either side.

It is possible when using large
numbers of channels that some will
be off the edges of the display
screen; this can only be cured by
using a higher quality TV or monitor
as the line flyback time in cheaper
sets is often longer than that
specified (12.8 uS). A way round this
is to miss out the channels on the
first card and start with the next.
The device is ideal where a semi-
graphical display of multiple inputs
is required and has the advantages
of easy expansion and no
requirement for computing
facilities.

Fig. 10 Circuit diagram for one channel
card; this provides eight input channels.

NOTE:
16101 15 40148
IC102,103 ARE TL084
INPUT 1 —: i
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HOW IT WORKS

PROJECT : TV Bargraph

+aY O—p—tbt

+av

SYNC GENERATOR AND TIMING:

IC11a is connected as an inverter and with
XTAL1 and associated components forms a
crystal-controlled oscillator working at
2.5 MHz. This is divided by 16 in IC1a and
10 in 1C2a to give the 15,625 Hz for the line
sync generator. The outputs from 1C2a are
decoded by 1C6a, 4a and 4b to give two out-
puts. One is during count 1000 for the line
sync, the other is at count 0011. The outputs
from 1C4a and 4b are disabled for about 1.6
u$ after the active clock edge by ICS5. This
aliow the counters and logic to settle and
prevents glitches due to propogation
delays. It also starts the line sync pulses at
the right time relative to the tine flyback
blanking pulse taken from 1C2a pin 6.
As IC2is a dual decade counter, counts
1000 and 0011 occur at equal time intervals
- after each other. These outputs from 1C4a
and 4b are combined in 1IC5b to form a pulse
chain at exactly double the frequency of
the line sync pulses(Fig. 3). The regularity of
this signal is important to get correct in-
terlacing of the final picture. This signal
triggers the two sections of 1C10 and also
1C2b. IC2b, IC6c and 1C6d divide the input
by 5 before driving the clock inputs of IC3
and ICtb. IC3 is a presettable eight-bit
down counter which is configured to divide
by 1285, giving an output equal to the input
clock period each 125 input cycles. Thus we
get a low pulse 2% line periods long (five
double frequency pulses) every 312 line
periods (5 x 125 = 625 double frequency
pulses). The low pulse from 1C3 is inverted
by IC7a and resets IC1b to all zeroes; it then
holds it there for 2% line periods. At this
point IC1b will be incremented by the out-
put from iC2b (ie every 22 line periods)un-
ti! it reaches the all 15 state. IC7b detects
this condition and its output inhibits fur-
ther counting. The output from IC7b is also
used to blank the video signal during the
frame flyback period. The actual frame

sync signal is generated during counts 0001,
0010 and 0011 of IC1b. The logic for this is
provided by 1C8a and 8b. The output from
1C8b determines whether normal line sync
or frame sync is required and IC1b pin 11
decides which type of frame syncsignal is to
be sent. The signals are actually switched
and combined in 1C9, IC11¢, IC5¢, d.

IC10a and 10b are monostables trig-
gered by the double line frequency pulse
chain and provide the 2.3 uS ’equalising’
pulses and 27.6 u$ ‘broad’ pulses reqired for
proper synchronisation in the 625 line
system.

VIDEO AND CHANNEL SAMPLING

Having generated all the sync pulses to
stabilize the display format, the video infor-
mation must be generated. IC12 generatesa
negative-going ramp signal, synchronised
with the frame blanking signal via D2. The
frame blanking signal forces the non-
inverting input of 1C12 high, so the output
of 1C12 goes high to try and reduce the dif-
ferential voltage between its inputs.
However, the inverting input cannot go
more than about 0V7 more positive than
the cathode of ZD1. This means that C4 will
charge very rapidly. When the frame blank-
ing period is over, D2 is effectively out of
circuit and the voltage on the non-inverting
input to IC12 will be about 10{11 of Vags- By
normal op-amp operation the inverting in-
put to IC12 wili also be at this voltage, caus-
ing a current of 1/11 Ve 1 (R10 + PR1) to
flow through € 4. The result of thisis that the
output voltage from IC12 will now fall
linearly until it approaches the 0 V rail or
another frame blanking pulse occurs.

Another section of IC12 provide a buf-
fered reference voltage while a third acts as
the comparator — switching as the ramp
voltage passes the reference.

The ramp and reference voltages pass
to the channel cards where the video signal

is generated. Each input signal is compared
with the ramp voltage in a section of 1C102
or 1C193. The more positive the input
signal, the sooner its comparator will switch
and the higher up the screen its bar will
start.

The outputs of all the eight com-
parators on each card are fed to the parallel
inputs of a 4014 eight-bit shift register
(1IC101). During the line flyback blanking
pulse the data is loaded into the 4014; dur-
ing the rest of the line time it is clocked out
under the control oi the channel clock. If
more than one channel card is in use the
output from each additional card is fed to
the serial input of the next card along. This
effectively extends the length of the shilft
register. For best results 8, 16, 32 or 64 chan-
nels should be used. Four or 128 channels
are possible with modifications while 24,
40, 48, 56 etc will give poor display formats.

The video signal from the channel
card(s) returns to the main board and, via
1IC11b, is mixed with the sync and blanking
signals in D3,4,5 and R5,6,7 before going to
the UHF modulator.

The line blank signal mentioned above
is derived from 1C2a pin 6 (Q,) while the
frame blank signal comes from IC7b. The
output of this last device is high for a total
of 40 lines in each half frame (16 x 2'4) leav-
ing 272 lines for the actual display. Thisis
still probably more than a normal portable
TV will display vertically.

The feeding of the channel clock
signal via D5 into the video mixer causesthe
bars to be separated and half width. Omit-
ting D5 allows the bars to broaden and.
merge with each other. The jumper points
V, A, B, £ are pre-linked to give a video in-
version at V me = Vigp- Alternative ef-
fects can be éﬁ\tamed by aning V to one of
the other points, when bars starting from
the top or bottom of the screen will be oh-
tained instead of starting from the centre
line.
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WE WILL BEAT BY 5% ANY LOWER PRICE ADVERTISED BY COMPETITORS *

50 METRE WATER RESISTANT

CASIO AX-5 £19.95

BLACK RESIN CASE & STRAP
version of the AX-210, below

AX-210. The world's most versatiie watchi
Analog Display
LC Display of houss and minutes
Dighad Display
©® Local Ume, 12 or 24 howr
©® Ful calenda duglay
©® Dusi tame, 12 or 24 howr
® Countocrwn alerm timer with

w1 W-150C W.160 mamory function
Rean $/S cone, All ® Protessonat 11100 second
CaalStrap resin strap $/S m:::'on‘a:ch Hahalarsenn ;VE: Rw-a v: r
fime sxnal arm elec: asin
Tmn'i:ldsg?o cwondar £A|2:;|93\d houry mfl:rrzmiggwn& o i orwl R 12 e o
GOWN AIBAM temer with recust memory huncton. Profes gj‘! mx":m d/back settng £12.95 £14.95 £19.95

sonai 1/100 sacond stopwatch, Thme is shways on Gisplay,
regarcdiess of dispiay mode. Amazing 5 yeer hium battery
Iite. Superior to the W-250

/M hour time and suto calendsr. Alarm and hourly

chimes. Professional 17100 second stopwartch w 12 hrs.

Compact and dlim cases, spprox. Bmm thick. § vear
{izhéism battery,

Usual price: £29,95
Lowest pres shewhee @ £27 .96

PRICE BEATER £26.50

FROM CASIOTONE — THE CT 1000P DIGITALIZED SYNTHESIZER

AND THE VL-5
Bar-coded Programmable Mini Keyboard

VL5

(RRP £395}

ONLY £325

CASIOTONE — The name that launched a
thousand voices

R pre 189.95)

' ONLY £79.95

Even a non-player can become an instant
musician!

The VL-8 can read and store Cas’'s unue bar-coded music, of ahematively you
can program the memory dwectly from the J-o¢tave keybowd. Sedect one of 1he 10
indtrument voices snd chocss ona of the 8 auto rhythmmes. then play back your stored
melody by means ol 1he Che Koy Play bution, of by the Auto Play button. The 4 note
potyphonic mirs keyboard can also be pluyed manusity.

Wih integeal amplifier and speaker, Lire Out and Meadphone jecks; Susiwn and
Puch control. Powerad by 5 AA se barteres, o the optional mains sdapter, AD-1E
{05). Supplred with light pen, nstrucrion manual and music book. Dims. 33 x 320 x
88mm (14 » 12} » 3"} Weigh 510g {18cz).

This revoluionary synthesizer has 10 pre-set instrymant vokes, PLUS variable
FEET, ENVELOPE and MODULATION - the thres elemwns of sound cresthity
Qiving 10 x 10 x 10 cptions. Each sound has & digital code and any 10 sounds mary
be wiored In the battery protected mamory for instant selection. The §.octave, 8-
note palyphonsc keybodrd can be split into 2 and 3 octaves with two different
nstrument scufts.
Thete 5 & pre-set orpeggic. or 8 127 step programmable arpaggic function which
can be used a% & real e Sequencer,
Frequancy s deplaved owgraly snd the wide range pitch control  afiows
ANIpOSItion batween — 1 cctave and 40,5 octeve.
CASIO POCKET COMPUTER Wah Sustain and 3 Vibeato functions etc; Integral amplifiar/speavar; Output and
- Headphone packs; Protlectve cast akoy end-plates.
| .ﬁ.m i Dimensons. 117 x 916.8 x 363.5mm (4] % 38 x 14]") Weighty 10Kg (22Ibs}

HogwwusEmaea s
P DEBELEIGea CALCULATORS SHARP PORTABLE COLOUR
WP ;; COMPUTER
Cnennore @53“’”“”“5::“ R 32056 huneton, & g, SOLAR @
b '« § (=3 . [aln IOOI "

£97.95 3 C‘JNGUU,- g ggg&ulu’ﬂmn mthbl‘eu 1unxxons e — Eg g

PRICEBEATER EX 8100 Cloca < aantn, s Serwmtche . £18 98

£93.00 FXB2 £12.85, FX100 £16.95, FXT7 £9.95, FX5 f7 95

Caiculating sierm clocks
BASIC programming. Up 10 1,680 program steps, up to FT-7 Forune Taber £16 85; BG-15 Boxing £16.95; ML-75
226 memorms. 55 scientiic functiond.  MICRDL Card. 12 melody altrms Cid.95; ML-120 wailet version

sottwerg. Detads on requast. 14,95; UC-360 Card; UC-365 Wallet £15.95.
FP-10 Printes for 601/602/702. Uwally €44.85, Prigo Gase: f e

elsewhare £43.95. PRICEBEATER £41.76
FA-2 Cassetia intortpos for 601/602/:1° + £19.96

PROGRAMMABLES

FX.sRP

Ususl prece £74.95
Price sisewheore (71.95
PRICEBEATER €68.36
Up 10 512 steps

Up 1o 88 memonas

S0 scantdic functions

X601 128 steps. 10 memoties, etc ONLY £39.96
EX-3000P 38 s1eps. 2 memoriva, 50 8¢ tunctions Price
elsnwhece £21 28
PRICEBEATER £20.8%

BASIC LC-850 MEwic Comversions on two dispibys
£16.95; MG-277 3 games clock £14.95; MGLEA0 £10.95.

WATCHES
Calculator watches
CA-96 4 alarms, hourty fimse signal, stopwatch, black
resen case’scran £19.95 CA-951 Metal vevsion £29 95
invader g, shan, stopwetch. CA-85 redin (18.95
Cﬁ‘u-OOSI MEts verson £29.85 (repisces CA-93/801)
J-10
Jopger,| sherm. stopwatch, Resn (19.96,
Othe:

s

MM 400 Daity/waekly/monthly mélody armd, pre .lnd

srooze alarma, hourty chemes, stopwaich ..

ws 70 50m witer reustam ulive shm s auelbrm 6
calendnr, atsern, Chmes. .. S - L

S 8D As WS-70 but non W/R chome case

SA-S0G God plated vorkon .

GM 10 tnvader game, akarm, Mapmnlth resm Ny k3

#* Providing the advertiser has stocks and we do not sell at a loss

16 K extanded BASIC (ROM). 16K RAM {axpendabial. 7
% 156 dot matrin display, Chlock, cleandar, alarm and
sround 30 acigntific functions on board,
Colour brochure On raquost
PRICEBEATERS®

PC- 1500 Compiter {Elsewhers €158 95)_...... .-L981.00
CE-150 Printer /Interface (£139.96}.. k32,96
CE-151 4K RAN modulke |47 %l - . 45,00
CE-1B8 BK RAM module....... ccoimmiommmannss o 7, .
CSA-150 Papear rolis :boxof20l ot Simerijiiietti-oo R
PENS EA-B50C coloured EA 8508 Blnckw — " ¥ N

VICROL 1300 SOFTWARE
PROCOS "Vislcaic” type system _...
GRAPHIX for graphe prasentation ... .ﬂQ 9%
STATIX Adda satistics to the 1500 . U 4 X ]
FAYROLL A veftatile system, availabie soon.......T.B.A.
MORE SOFTWARE AVAILABLE SDON

Prica includes VAT and PBP, Send cheques, PO, or phone your ACCESS, VISA or B'CARD number to:

DELIVERY
NORMALLY
BY RETURN

LEADING CASIO SPECIALISTS

Dept ETH

38 Burlelgh Street, Cambridge CB1 1DG
Telephone: 0223 312866
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SUBSCRIPTIONS

We bring you the widest ranging and most
informative articles you can buy. We |
publish the most original and ingenious
projects anywhere. The only thing we can't
do is control the cost of living. Subscribe
now and laugh at inflation for the next 12
months.

r-'---------------

!

or the man wo has
everything else. . .

SUBSCRIPTION ORDER

FORM

Cut out and SEND TO :
Electronics Today International,

513, LONDON ROAD,
THORNTON HEATH,

there is the ET) binder. Spend your nights enjoving the

finer things in life, secure in the knowledge that the finer

magazines of lite are safe and sound. Order one now. and
let the Joneses keep up with you.

| SURREY, | |
| ENGLAND. | ETi Binders zosl ngs eaTcthor UK fesidendts infj&’%’“
, . tage, packing and VAT. For overseds aorders a D

Please commence m: al subscription 1o Electronics Tod 008 .

= o i1(vmr>t‘mma| S pti deis ay : { 1 Send the completed CoupOn!éc_)gethel with your remittance
SUBSCRIPTION I am enclosing my (delete as necessary} l ETI Binders, Argus Specialist Publications Ltd,

l RATES Cheque/Postal Orderlinternational Money 513 London Rd., Thornton Heath, Surrey CR4 6AR.
l ftick O as appropeiate) Order for | Please allow three-four weeks for fulfillment of order J
] KN et [ [ ——

£11.95 for 12 issues - €. —

uX
I, 355 s 0 B (made payable o AS.P.Lid) i /- ORDER FORM \
' :;;';;'i:,?ﬁ',:,e, Debit my Access/Barclaycard® l Please send me £11 Binders. ! enclose cheque posta! order for
l Alr Mail (] (*delete as necessary} l I £
l | | J T | I _l_ l—_ J = { I wish to pay by Access Barclaycard. Please debit mw account
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1 4
l Please use BLOCK CAPITALS and include post codes. l
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§ Address - | W W L | -
P
- AEETERNNSE UL ] T |
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IW 10R to 82K {FL12 RANGR) 10 FLACK VALUR — 600 Resil £5 + VAT
RESISTOR KITS IW 2R2 to 2M2 (FL12 RANGR) 10 FLACK VALUR — 730 Resil £5.50 + VAT

FAST RESPONSE STRIP CHART RECORDERS

Made in USSR

SPECIAL OFFER

MULTI-RANGE UNIVERSAL PORTABLE
AC/DC RECORDING VOLTAMMETER H3%
(SUPPLIED WITH 5 CHART ROLLS)

Series H3020

B i Measurements $-15-150-250-
gmsitwilv:;)a_rz;m F.5.0 adadert 53?.2‘1‘5(1335% g%p\?
esponse: sec. o el
Width of each channal: Accuracy. 1.5% DC, 2.5% AC
Singlz and algrse-pen Chart width: 100mm
recorders! B0mm i )
F‘rw.perr\ recorders: 50mm g:zz gg:: d: %Usgs&vuégomams
1800-5400 mm/hous
Cha;t speeds, setected by push burtons: 0.1 0.2 0.5-1,0-2 5-5,0-12.5-25 PRICE: £70.00 Carriage £6.00
mmfsed, —_—
1 Chart drive: 200-250V 50H2 * TRANSFORMERS : 1

Recording: Syphon pen directty attached to moving coll frames. |

& 5 Briiah Macs WaAMrmes 3 VY BHIIACIAS porss
Curvlinear co-ordinates.

Equipment: Marker pen, timer pen, paper faotage indicator, § rolls of Pty Bod Curmat Vs W0 100+

paper, connectors, Ik etc. - ‘eos  looms s 4 oo

H3020-3 {Three penl 475mm wide x 384mm deep X 165mm high ‘ 24w [r s00mia Hp  Wp  ap
inc VAT PRICE £69 7 o0y PO M0me g Mp [P

H3020-5 (Five pan): 475mm wide X 384mm deep x 185mm high inc Manutacturosns note: Yie carn sy FROM STOCK 1000 » quanstien
VAT s = - PRICE €305 o ihe shove ransiormers and mdepiors bedow,

AR recorders supphed oompleu in a Eluld‘y custom built  wooden These very hagn Quity Buitid s two Did EAODOSN SORION are

carrying case Carriage: £10.00 per recorder _ e SEAisr B el TV o ey
Fer = T 5 REP B Volwss Curem ie - 0.
-— MULTIMETER — TYPE U4324 — 20,000 O.P.V. z = o ms OB o m
ECS [2d 400mia 186 QO3 [
D.C. Current: 0.08--0.6-60-600mA-3A ka e it e = 2L

A.C. Current:  0.3-3-30-300mA-3A

Send your orders to:

D.C. Voltage: 0.6-1.2-3-12-30-60-120-600-1200V
A.C. Voltage: 3.6-15-60-150-300-600-300V
Resistance; 5000-5-50-500kQ

Accuraey: d.C.2.5%: A.C, 4% (of F£.5.D.}

AL L
PRICE complete with test leads and fibreboard storage case
£10.50 Inc of VAT Packing and postage £2,00

MARCO TRADING, (Dept. ETI}
The Old School, Edstaston,
WEM, Shropshire SY4 5RJ

Tel: Whixall (094872) 464

Send ber luz of vther reduced equipment d compormnt e Oificel orders welcome. Yeholrsale:
prices upan requsst Catlers 8 o oMioe welcome

THREE 70p REFUND VOUCMERS
FREE for spending singly al any tane
on any one CVW.0. UK.} oroe
minemum fist value £90. This can
quickly ssve you wo to €210
aodition to the oiher benatits you
arsay by buying from Electrovalue.
Sond Mp for Cotabogue 82 + 7 free

o ] th’."“ A vourhars by redurn novw

e
+ USUAL DISCOUNTS + FREE POSTAGE

DISCOUNTS @ SEMI-CONDUCTORS/ICE/IDPTOs
3% on nors e (B bt VAT ® COMPUTERS/SOFTWARE etc.

om moat careogue | yogil @ CAPACITORYRESISTORS

- - ® CONNECTORS/SWITCHES/KNOBS
POSTAGE @ POTS/FERRITES/METERS

o chanqud on UK. oxdery over (47 @ BOOKS/SOLDER TQOLS

chasge. AND MORE AND MORE AND MORE
ELECTAOVALUE LTD, 2F 5t Junes Aced. Emglefield Green. Egham, Surrey TW2 DHB

P Eghom 13003 |STO 0704 Lorden 7). Talme 23447

Worvorn B pech Pursonsi Shocpers osbyl #5 Burrage Lird, Bortmge. Maschesies M1G TMA Pon D81] €2 4145

gt New On

USED
EQUIPMENT

Ex-P.O. Multimeters in feather
case, AC/DC Voits, DC curreny,
ohrmes. Absolute Batgein

841 S0 plp

500V MEGGER

Transisionasd Iinsvieton Tester
and four decade resataNce
bridge  with  four  eenges-
Invaluatie prece of tast gear. In
casd wath ¢

one PP L. £V

Recent Style P.O. Teiephoots
C4.75 & £4.50 PP
210t €9 « £250.5 for £20 + (6

COMPACT TELEPHONE
With  walkmobnt  bed  £8.650
Oider style black isiephones,
3. pétp az sbove. Dur leafm
expiains how to use C.P.O,
phones A home  idercom
systems.

———— e

5 Cwgit Counters 48V coil. Non
resatable T5p

UNISELECTORS. 50v, 4 Bank
+ Homing Bank, 25 way £3.50

O CONNECTOR SOCKETS
2

with cover. 50 way

60V 3A TRANSFORMER. ideal
for beg pomver BUOplY unet of
amplifier £12 inc. pBp. BEAT
THAT!

FREE on request Leafiet
“D.AY. Telephons Systems and
Automaiic Exchangs Désgr’,

LEM SERVICES
239 RUGBY ROAD
LEAMINGTON SPA CVI2 50Y*
WARWICKSHIRE
TEL 0926 30622 FOR QUANTITY DISCOUNTS ETC.
MONEY BACK IF NOT OELIGHTED.

ALL TTEMS

LOW-COST, RUGGED
TEMPERATURE CONTROL

HIGH QUALITY

TEMP. GAUGE 0" -120°C
Remose sensor on 387
capiiary, panel mounting

ONLY £2.50

16A 240V RANCO THERMOSTAT
Wide control range {low 1OGM M, 1o over boling point)
Sensor 0n 2 copiEery. £2.30. including contml knot

RANCOTHERMAL CUT-ouUT 1W°C
15A 240V, ing col on &lin. cepitiary panel
mounbing with reset button €1.20

BUY ONE EACH OF ABOVE FOR [5.50

LIGHT DEPENDENT RESISTORS in plastic housing
with window, heavy-duty lesd. Symdar to DRB 6%,
You normaly pay well ovar double for resstor 8lone,
Dnly Hp oo £2.38 for 10.

GEARED Syncheanous momf. 8r.pm, 240V AC.3J
Wan £2.

SOLENOIO GNS VALVE. 240\1 A.C. 5§ P.5.\. sunable
tar non-corrosive fluids, £2.20

BUI..GIN 3 pin free plug & panel lockm ZA 240V
50p

AUTOMATIC DIAL UNIT. imens powwed), These
units wire made 10 cONNAcT'inta a teesphone and dini
a number when o punch-card i imserted, Card &
imtructions supplied, Cards readity avaiable. Many
uses. Oty (8 + £1 plip

ADD 50p PE&P
ORDERS OVER
£7.50 POST FREE

unless siated atherwise
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PROJECT

MOTOR SPEED
CONTROL FOR

ROBOTS

With our Mobile Robot moving towards completion, reader C. Fisher of Bristol sends
us this discrete circuit, derived from a Motorola design, which offers followers of our
Robot a ‘cheap and cheerful’ alternative method of getting things moving in the

living room,

circuits, a voltage proportional to

actual motor speed is compared with
a voltage proportional to the desired
speed and an error, or correction,
signal is obtained. The error signal is
amplified and used to adjust the speed
of the motor in such a way as to reduce
the error signal to a near-zero value,
Provided that the circuit has been
properly designed, the motor wil

In most DC motor speed control

~

——

'
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run at a speed close to that desired.
The voltage supplied to the motor
will determine the output power or
torque, as well as the speed, so that at
low speeds very little torque is pro-
duced. The normal method of over-
coming this problem is to supply
the motor with constant voltage pulses
with a duty cyc¢le proportional to the
error voltage so that the full torque
is produced at low speeds.

Light Work?

There are a number of ways that can
be used to derive a voltage proportional
to motor speed. One method which has
been favoured in the past, involves
measuring the back EMF of the motor.
This can lead to problems, as both the
input and the output are obtained
from the same point, namely the motor.

It is possible to obtain a voltage
proportional to motor speed using an
opto-electronic tachometer system.

A circuit employing this technique is
shown in Fig. 1.

The motor armature, or output shaft,
is painted with twenty stripes, ten
black and ten white. A fibre optics
Y guide is focused on to the pattern
and one branch is used to provide
illumination from a small DCdriven
famp. The other branch of the Y -guide
feeds light reflected from the pattern to
a photo-transistor, Q1. The output
of Q1 will be a signal with a frequency
proportional to motor speed as ten
pulses will be produced for each com-
plete rotation of the armature.

The transistor Q2 is a pulse shaper
which feeds a tachometer circuit giving
an output directly proportional to input
frequency and therefore motor speed.

Comparative Difference

The FET, Q4, acts as a buffer to
minimise the [oading on the tachometer
circuit and provide a fairly low output
impedance, which is appropriate to the
differential comparator which follows
it. In addition, Q4 acts as a level shifter
to ensure that there is sufficient output
to bias the comparator when the tacho-
meter output is zero. The diode, D3,
provides a measure of temperature
compensation. ’
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FASE SHARER 1

A Small Step?
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SPEED ADUUST sV
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The above method uses a photo-tacho-
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e ' s A T tional control. In our Mobile Robot,
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Fig. 1 Complete circuit diagram of the robot motor speed controller,

The comparator compares the tacho-
meter output with the voltage at the
wiper of the speed adjustment potentio-
meter R13 and produces an efror
signal if a difference exists. The capa-
citor, C3, prevents motor speed over-
shoot if the setting of R13 is changed
rapidly.

The network R15, R16, C4 and D4
forms a voltage-stabilising supply
circuit for these circuits.

Errors Eliminated

If an error signal exists because the
potential at the wiper of R13 is higher
than the output of the tachometer,
it means that the motor is rotating too
slowly. The pulse width modulator
formed by a Schmitt trigger circuit
will trip and full power will be supplied
to the motor. As the motor speed
increases the error signal will falf until
it is almost zero. At this point the
Schmitt trigger will remove power from
the motor. The process is continuous
and the motor is supplied with a train
of pulses, the width of which will be
proportional to the error in the motor
speed, or the load on the motor.

Feedback for the circuit is obtained
by directly measuring the motor speed,
and results in accurate speed control
over-a wide range of output powers,
as can be seen in Fig. 2. This drawing
also shows the effect of power supply
voltage variations. Figure 3 indicates
the effect of temperature variations.

Temperature compensation may be
improved by removing diode D2 and
connecting one or more diodes in series
with R9.
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Just to prove that robotics is alive and

well and living in the Southern Hemisphere,
we’ve included a couple of photographs

of the 'Tasman Turtle’, a project

currently under development by

our down-under brethren on the

Australian ETI, An obvious

proof of Darwin’s theory of

natural selection, the Turtle

bears a resemblance to the

Hebot (Hobby Electronics

November '79) despite

having evolved on a
different continent.

of on-board and distributed intelligence.
The arm carried by our Mobile is
controlled in an entirely different

But then if you want full details of
the ETI Mabile Robot, you’ll have to
buy our August issue, wherein ail will

ETHJULY 1982




PROJECT: Robot Module

1800, : 1,800 e N -
: +15V L Y
i e s -
1.600; 1,600 - +65°C
\ +12v 'Q +25°C
! 1 I l = 25°C
1,400— 1,400
L : i e b
\ +11V ! +12V supply
1,200 + 1,200 4 —-
T 1 A | |
+15V | o
L) e00 Ne— +12y. & 1000 - Iggog
= 1 +11V < - o¢
— ™, I’ ' - 20
8- 800 ©  goo + . . —
w w | 1 |
i &
v +15V 7 = +65°C
600 +12V 600 - - +25°C
+11V ' [ T T20°C
400 400 ] +
£60 200 + T T
i | |
0 5 10 15 20 25 0 5 10 15 20 25
TORQUE (in. 02) TORQUE (In.oz)
Fig. 2 How motor speed varies with changes in load ~ Fig. 3 How temperature affects the motor speed. The
and supply voltage for the circuit described. ~ supply is assumed constant at +12 V. ETI
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Kit includes tape transport mechanism,
ready punched and back printed
quality circuit board and all electron
ic parts i.e. semiconductors, resistors,
capacitors, hardware, top cover,
printed scale and mains

transformer. You only
supply solder &
hook-up wire.
Self-assembly
simulated

wood cabinet.

£4.50 + £1.50 p+p

tNTRODUCTORY
OFFER — ONLY

£32°

+£2.75 plp.

STEREO AMPLIFIER KIT

« Fosturing Iptest SGS/ATES TDA 2006 10 watt output
1C's with In-bullt thermel Bnd short gircuit protection.
« Mullard Sterec Preamplifier Module,
* Attractive black vinyl linish cabingt, 97 x %" 'x 3%™

{approx}.
« 10+10 Stareo converts to 8 20 watt Disco smpdifier.
To compiete you just spply Connecting wice and solder.
Fentures include din input sockets for ceramic cartri
mucrophone, tape or tuner. Outputs - 1ape, speaks:
headphones. By the press of » button it tronsformyinto
2 20 watt mono dnco Impliflr with twin deck misxing
plus powsr amp assembly kit and maing pawer supply.
Algo {aarures 4 slicer lavel controly, rotary baws snd
faicia with metching
knobs and contresting £16. 50
#vailable, price 50p.
Supplied F REE wath kit. +£2.90 pap.
Fregueanty fasponse  40Hz «= 20KH:
Input senitivity P.U. 150mV, Aux. 200mV
Tone controly Bass £12db ® 6042

Trebie £12db © 10K Hz

Mains tupply 220 — 260 volts BOH2.
8" SPEAKER KIT Two 8 twin conn domestic
purehaiad with amolifier. Available seporately £6.75 %
€1.70p+p,

Tha kit incorporstes @ Mullerd LP1183 pre-amp madule.

trehie controls and & push button switches. Silver flash

catunet. instructionm

SPECIFICATIONS: Suitadle for 4 10 8 ohm spesers

Mic. 1.5mV,

Dsstoetion 0.1% tvpicalty & 8 watts

speakers, £4.75 Dot stareo parr plus £1.70 pép. whea
PRACTICAL ELECTRONICS

KITseriesn

2 WAVE BAND, MWV — LW

« Eagy 1o twild, « 5 puth button tuning. ¢ Modern
dedign. « £ watt output. « Resdy etched and punched
PCB. » Incorparates suppression circuits.

All the electranic components 10 bulld the radho, vou
wpply only the wire snd the soldet, featured wn Practical
Electronacs. Festures' pre-1at tumng with 5 push
button options, blsck llluminatad tuning scale. The
P.E, Travelier has 8 € wotl outpul reg. ground end in-
corporates an integrated circunt output stage, a Muliprd
IF Maduie LP1161 caremic filter type pre-slicned snd
asembied, and 8 Bird praaligned push button tuning unit,

Sultobile sweinless steel fully retract- £12 9 5
a

abie agriai llocking) and ipsaker
(614 "3pp.| available as & com-
piety kit. £2.60/ack + £1.50 pa&p. + £2.00 pdp.

BIRD AUDIO
STEREQO CAR
RADIO BOOSTER

To boot your car radko or (%0
cassetts 10 YEW r.mus. per channel.

£9-95 + £1.50 p&ip.

® AUTO STOP
® SWITCHABLE E.C
@ INDEPENDENT LEVEL CONTROLS

"WIN V.U METER

P.E. STEREO

CASSETTE
RECORDER KIT

ICTIC
® TAPE COUNTER

ﬁ . VOW & I'LUT TER 0.1%
® RECORD/PLAYBACK 1.C. WITH
J ELECTRONIC SWITCHI..C.
" ® FULLY VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF ALL TAPES

125W HIGH POWER AMP MODULE

KIT: £10'50 BUILT:£14'25

+£1.15 p&p
The power asmp kit i 8 module foc high powsr applicat-
fons - disco units, guitsr amplifiers, puntic address
systerns and #ven high power domaestic systerms. The unit
W protectad agdingt short circuiting of the load and is
safe in an open circuit candition. A large safety margin
ki1 by Uie of generously Fatad COMEONEnts, result, &
hagh powered rugged unit, The PC board is back printed,
etched and resdy 10 drill for sase of construction and:
the sluminium chasiis Is preformed snd ready to use.
Supcdied wath all parts, Circuil disgramg and instructions.
ACCESSORIES: Suitable mapins power supply kit with
trenstormer: €7.50 pius £3.15 p&p.
Suitabis LS couphing electrotytic: £1.00 plut 260 p&p,

HI-FI SPEAKERS
AT BARGAIN
PRICES

GOODMANS TWEETERS

8 ohm soft Gome (adiator Twveet-

af (3% 73q.] for use i up 1o AWV
tystems; with 2 alement crossover,

£3.50 each (pap 1) or £5.95 pair wae £2)

P.E.STEREO TUNER KIT

This ealy 10 Bulld 3 bend sterco AMIFM tuner kit is de.
tagned In conjunction with Practical Electronigs {iulvy B1
imsuel. For ease of construction and alignment It incorp-
orates three Mullard modules and an ).C. IF, System
FEATURES: VHP, MW, LW Bands, intersiption muting
and AFC on VHF. Tuning meter. Two Dack printed
PCB"s. Ready made chasus and scale. Asrial: AM - territe
rod, FM - 75 or 300 ohms. Stebalsed power wipply

wath "' core mains transforener, All components supo-
lied are 10 P.E, strict spacitication, Front scate size: 10%”
X 2%" approx. Complets with diagram and instructigns,

e 17 95 Salt agsem bly simulated wood
[ ]

Cobanet sleeve to suit tunar only,
Plus £€2.50 plip

Finigh size: 11'4"%B% “x3%"
£3.50 pPius £1.50 plop.

TVSOUND

TUNERKIT

£1145 ° °©

+ £1.50 p&p.

As festured fn E.T.), Decernber 81 asue. Kit of parts

including PCB, UHF tuner and selector smitch with all
components excluding case.

» Transtormer £1 80 + £3.50 p&o (p&p free on trans:
formar if ordered with kit). s Ready built LP$ 182 Mod
wig for simulated siere0 apecation. £1.95 » 75p plp.

ALL MAIL TO:

21E RIGH STREET, ACTON, W3 6NG.

Note: Gooxls despatched to UK postal addresses
oniy. For further information sand for instruct-
ions 20p plus stamped addressed envelope. All
items subject to avadlablity. Prices correct at
31/1/82 and subject 10 change without notice.
Please allow 7 working days from recelpt of
order far despatceh.

ALL PRICES INCLUDE VAT AT 15%.

+£1.15 p&p,

SPECIFICATIONS:

Max. output power (RMS): 1 25W.

Cperating voitage (DC): 50 » BC max.

Losds: 4 - 16 ohmy.

Fregquency response measured @ 100 wa1ta: 28HZ . 20K Hz,
Sensitivity for 100 watts: 400mY @ 47K

Typical T.H.D, € 50 watts, 4 ohms: 0.1%

Ovmensions: 205 x 90 and 190 x 36 mm.

35S WATT MICRO 2-WAY SPEAKER SYSTEM
Unit compeites ong 50w (4“a0p.) Audex

sott gome tweeter HD100. And ons

5" Audax bxssimidrange 35w

driver HIFITJSM,

Complete with 2

etement CrossOver,

Tatal tmpedance

of systemn & ohms,

£7.95
PER SET + £2.70 pé,

SPECIAL OFFERY TUNER KITPLUS

+ Matching 1.C. 10 wert per channel Power amp kit. +
Muilaed LP1183 built pre-amp, suitable 10: cerdmie picks
up angd aux, inputs . + Matching poiwr supply kit with
transforrier. - Maiching s#t of 4 glider  £21.95
cantrols (o7 bass, Uetie and volumes.  + £3 BO PAP,

lps . 1.34.]1:4 0.

4+ £3.70 p&p,

$0 WATT Six indivndually mixed inguts for two pick ups
{Cer, or mng.), two moving coli mkmohonel ond two
suniliary for 1ape, tuner, orgens, ete. Eight sticer controly

4% tar lavel and two for master bass and trebie, fowr
®xtra treble controls for Mie. and sus inputs, Size’ 133%™
64"n 3% app. Power oytput 5C watts R_LLS, (continuous)
for use with 4 1o 8 ohm tpeakers. Attractive black vinyl
case with motchang fascis and knobs. Ready to use

ALL CALLERS TO: 323 Edgwure Rd,
London W2, Tetaphone: 01-723 8432,

Open 9.30 — 5.30pm, Closed all day Thursday
RTVC Limlted reserve the right to update their
products without natice.
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PROJECT

OSCILLOSCORPE rart 3

In the final part of this
project we give the
allkimportant
procedures for
calibrating the scope
timebase, Y-amplifier
and frequency
response. Once
everything’s set up,
you'll have a scope to
rival any other at the
price. Design by K. W.
Dugge.

o calibrate the timebase, apply a

50 Hz AC voltage to the input;

the time selector switch should
be on 5 mS/div. Adjust PR4 so that one
cycle is exactly four scale divisions
long Apply a 5 kHz signal to the input
(the frequency should if possible be
checked with a counter). The time base
switch should be on 50 uS{div. Again,
one cycle should be four divisions long.
If one cycle is longer than four
divisions (sweep too fast) an additional
capacitor must be placed in parallel
with C20(2n2) A place is provided for
this on the circuit board. If, for
example, the sweep time needs to be
10% longer, then the additional
capacitor should be 10% of C20, ie
220pF

If the length of one cycle is too

short, then an additional capacitor
must be placed in parallel with C44
(220nF). If the period of the 5 kHz
signal (which should be four div x 50 uS
= 200 uS) appears as only 180 u$
{ & = =10%) then a value of 10% of
220nF (22nF) should be fitted in parallel
with C19 and the setting of PR4

The remaining positions of the
time base selector switch do not
require adjustment, as they should
automatically be correct — apart from
unavoidable tolerances — thanks to
the fixed resistors associated with the
switch, All that is required is that the
calibration be checked in each position

| of the time base selector using single,
| exactlyknown frequencies, in order to
I track down possible component

| ETIJuLy 1982

failures.

After successful calibration of the
time base, the following trimmers
should not be touched, because they
will influence the calibration; PR10
(time base calibration), PR11 (trace
length), PR15 (brightness), PR16 (focus),
PR17 (astigmatism) and PR14 (10 V
supply voltage).

Y-Calibration

Set the sensitivity on 1 V/div and
the input mode switch on ‘DC". Set the
trace, using the Y-shift control, to the
centre of the screen. Apply 3V DC —
checked with an accurate multimeter
— to the input. With PR8 {Y-output
stage gain) set the trace to the top line
of the scale. Switch the input mode
selector to *G": check whether the zero
line has shifted. If necessary, reposition
the zero line with the Y-shift control
and re-adjust PR8 to bring the 3 V frace
back to the top line of the scale, For
the fixed linearity check, set the input

SPECIFICATION

Bandwidth: 0-7.5 MHz (= 3 dB} for six
dwisions {one div & 7 mm); 0-10 MH2z
(= 3 dB) for four divisions.

Input: BNC connector, switchable
ACIDC/ground.

Sensitivity: 5 mVidiv to 20 V/div in 12
calibrated 1/2/5 steps.

Case Size: approximately 175 x 105 x
100 mm

Weight: appraximately 1 kg

to 0 V and the trace to the bottom
scale line. Increase the input voltage;
for each successive 1 V increase in the
input voltage, the trace should move
up by one division.

SW1on35mY, test probe 1:1, adjust CV1.
10 mV, test probe 1.1, adjust CV9
20 mV, test probe 1:1, adjust CV5.
SW1on5 mV, test probe 101, adjust
trimmer in probe. This
trimmer must not now be
altered| Also, the other
trimmers, once set, must not
be changed!
SWton10 mV, test probe 10:1, adjust CV8.
20 mV, test probe 101, adjust Cv4.
SW1 on 50 mV, test probe 1:1, adjust CV7.

100 mV, test probe 1:1, check that
the adjustment is still
comect.

200 mV¥, test probe 11, check that
the adjustment is still
cotrect.

500 mV, test probe 1:1, adjust CV3,

1V, test probe 1:1, check that
adjustment is still correct.
2 ¥, test probe 1:1, check that
adjustment is still correct.

SW1 on 50 mV, test probe 10:1, adjust CV6.

100 mV, test probe 10:1, check

200 mV, test probe 10:1, check.

500 mV, test probe 10:1, adjust CV2

1 V20 V, test probe 10:1, check.
input square wave 50 kHz approx., SW1 on
5 mVidlv, test probe 1:1, adjust CV10
on the main circuit board) for best

waveform. ’
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PROJECT : Scope Part 3

Fre_q uency Response {approximately) square wave to the four divisions. The adjustments in

Adjustment input using a 1:1 test probe; set the Table 1 should give the optimum

Close the case [scrgw the cover on input mode switch on ‘DC’, Adjust the square wave shape (no rounded
completely, as the additional amplitude of the signal generator corners, no overshoot on the edges).
capacitance of the cover will affectthe  during each of the following steps so This completes the setting up of
calibration) Connect a 500 Hz that the picture size is about three or the instrument.

BUYLINES

Since we started publishing the Oscillo-
scope project we've been informed by
AEG:Telefunken that they can supply
the cathode ray tubes, type DG7-32, at
the very reasonable price of £28.75,
excluding VAT but Including post and
packing charges. The tubes are normally
avaliable ex-stock. The full address Is:

AEG-Telefunken (UK) Ltd,

Electronic Components Division,

217 Bath Road,

Slough,

Berkshire SL1 4AW.
The telephone number, should you need
it, is Slough 872164. All four boards
for the scope can be obtained using the
order ferm on our PCB Secrvice page
{page 71).
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"00'"!. % Hp | M922 e | 4310 5 | a1 o | 8K 180 | 3C212¢ ~ ! 44
rmwu g: ;: ) ::: Aaeat g e ::gg ﬁ: 1412 np | 1875 = | ac213 » Tel: 01 $ 8224 PapP
A [ p 41 LS76 s | 3c21 i
ot - ey Lo I ‘mg x L g. ;Cg‘zL l'.p Prices include VAT, Add S0p
1 A NEsoe oy | TTUW wn e | L586 Wy | BC214L B
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adverts

40106 17p.
20 39p: 3 44p; 112 23p; 123 B0y

368 38p. 267 Wp: 3731!1;;3.’479;; 393
MICROS ETC - U 348p:

SPECIAL OFFER = By

REGULATORS - T.0

| AMARAL Limited

26 HIGHFIELDS, EARLEY, READING RG6 2RZ, ENGLAND
| Tel: National 0734 864745; International + 44 734 864745
Access &f Barclaycard Add VAT 15% 50p pbrp, Mail Orders / Tl orders only
Send SAE tor complett lat
CMOS = 4001 18p; 4002 16p; 4006 S2p; 4011 15p: 4012 15p; 4013 Mg 4016 26p:
01T a8p, 4020 53p; 4022 4Tp; 4023 15p: 4024 40p: 4025 16p; 4027 29p; 4028 50p.
A029 60xx 4040 BOp: 4048 47p: 40MS §7p: 4040 2Bp: 4050 28p; 408 S2p: 4052 S2p:
053 47p; 4060 Tp; 4066 31p; 406E 16p: 4063 15p; 4070 Yeg: 4076 SBp: 4081 15p:
A0BY 16p; 4085 30p; 4086 39p. 4511 57p; 4518 59p; 4520 57p: 4543 §7p: 4555 43p:

TALS — 00 12p; A2 13p: 04 14p; (8 14p: 10 13p; 11 14g; 14 47p: 20 13p; 21 16p: 27
15p: 28 18p: 30 13p; 22 13p: 40 13p 4;5‘09‘ T3 24p; 74 22p: 76 24p: 85 Np: 86 17p:
;128 3,
155 §7p: 157 I7px 154 BBp: 166 1 ” 173

240 83p; 241 83p: 244 T3p: 245 %0p; 251 48p; 260 S1p; 257 Mp: 279 I0p: 280 48p:

132 : 138 Mp; 139 36p; 153 47p:
;I 178 ; 193 83p: 221 80p;

&0p
ZALCPU 396p: ZROCTC 296p: ZB0ACTC 2860
Z80P 10 340p: 280AP10 370g; 3065 3760 BOBSA 5250, MC 1488 58p; MC 1489 Sep.
CRAYSTALS — 3 6864 126p; 4.0000 125¢; 6.144 lb
3 Micso from us and
ICSOCKETS — 14 pin 50160"\.9 18 pin 4
Tiyoe - 7905 38p. 7812 Mp: 7818 3p.

& crysiol for TSp
2lomlb Bpmup.wnhzsp

SINCLAIR
COMPUTERS

w‘ -u ™ adng workd wila Bnciel  eapoet
abe1 nciuding horwey, Swesden, Finland and
ﬁmmaﬂ.vwm for out marprEngly ow (rites,

PRINTERS

Buy aw ol e betow ond gut a ee Threrfsce kit
ad wrd  oGoskor  progiem  for UKTO1 or
Supwtond. Sekow GPIDOA (206 Centrorwcs
73! €36 Cenirenice 735 €M, OK} Mcrokne 80
E275 0K Maroliea 524, £399, Egaon MXOOT (208,
Epacn MXAOT €308, Epson MCBOF/TI £378. fpeon
MXBOF/T2 £378 Eoeon MX100 (495

viCc 20 COMPU‘IER

Two waui ofigry: B bought with e VK20
Mmmmcnmo tecanier for L300
Allorsalivety, we will wpDY § Yoe kit~ anh sach
Wic 20 o dbon the wee ol an ordnary cassetio
mcorder. Ve 20 CWB.  Ordiraty  casssnin
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rosclution  Cartridge (27 .uwnmwﬁ
it (2796 Vic prmier £100.° Flopoy die
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Game  oarvidiges. e, Almo o
Averger [15 sach .}anndtlu oo to Buasc
Part | 013, Now boa” cont Board, 1o el

UK101 AND
SUPERBOARD

45 daplay axpangion s UKT01 O, Serise 1
Sumn . Guars Bend b1 bor Suporbasrd

orly TW0. Boficra accesstrios full Do the
UKIOt snd &.o«uu«u Exres ram £2-10 par K.
Cogmon £22.80. Wemon (1485 Word (rocseor
program 30 Cantrorecs mtertace kit £30. 610
ahpacden board {177, Cised muni dine:
aived with DOS wngle (775, dusl (418

£398, cuaf B0 track (B9 Ooubls densmy oMY
2. Paralel printer waertace £M.

BATTERY
ELIMINATORS

n,_’rw-elruivaoo-mﬂm Slabibeed Mot
IV 430ma (798,

press studi 9V 405, Y ¢ 9V (825, Car corvertar
12V rout, anput 3/4.5/8/7.89V 200ma €3.00.

BATTERY
ELIMINATOR KITS
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14.548/7 870412715118V 100ma 3.1 |Aﬂ 50
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wpokm SV aintdens 1 SA 1S, um $A L, 12V
car comvertors 1A 0.8,
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AY-39550 + X D26

Bl-PAK AUDIO
MODULES
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ll'l‘an‘?"?. SPMBG £8 2% BMTE0 (8.0 Sieve: 3C
e
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CALCULATORS

ONLY
£158.95

2156 dot matrix diplay, 65 keys, 16X ROA, 3.5K RAM progrem

in basic langu:
CE150 4 COLOUR PRINTER/INTERFACE.. 13995
CE1V52 8K PLUS IN RAM PACK..... €295
CE151 2K PLUG IN RAM PACK = 42 95
8% functions, 24
digits, 10 memarnes,
B0 steps £4995

ELB103 dot matrix display. 63 tuncions, 6 memoriez, B0 steps .[28 95
e
CASIO S
| e
= + 2 dhga dot
—- s,
33 oeps 18
mlslojoiojolal—] 7Y 3§ of < bk 4N L, X g
mggfsﬂnnwn .-.,_jt T
R TS 33iE  £71.95
ofsoial T.3-1 1-1-]
ploirjolojelsl L LA oG
Wwogramhbym language, up 10 ::::E
1680 stepa. 228 rwrmgries, 55 funclions amx n_ 2 |

£97.95

FP10 Printer Undt for 802/ 702

FA2 Caasarte Interiace . .£19.95 FX550 i
maat sophisticated
non programmabie

NEWWH;!SOODEL 50 functions, 10

digits

£18.95

PDo@Ea
oppean
aoeon

| aeGeD

FX1600P
MWsteps. 2
programs, 61

61 fun¢tions,
lithlum powered

£21.95

wealer rosistant to
10 atmospheres,
day date, warm,
Hc slomlﬁ!a

J100 Pocer funcions,
Sistoncy, $1xies, Speed,

£1 9 95 calculator and alarm £18.95

£27.95

TEXAS INSTRUMENTS

T58C

172 funcdons up 10 480
steps, 60 memories

£65.95

Tis9
MEYOEC card, up W

£119.95 S=as=
9640 steps 100 memories . | =
prmer PCI00C  £159 95 g 5--

o Lconer £44,95
(bf HEWLETT

PACKARD
MPAIC

NEW Tis5.1)

122 tunctions, 2 varabie

stats, linaar segression up

0 58 steps/8 mamones, 10
dgit LCDE

PR EAY T o)

203 progeam lines,
21 adoressablo

£182.95

FULL RANGE OF CASI0, SHARF,
MEWLETT & PACKARD AND TEXAS

Export weicome — sll payments in [ stev
ALL PRICES INCLUDE VAT, POST & PACKIN-E UK
Al goody nuw, baxed and tully guarantaed. Lafge SAE with
enquiies pieass
CALCULATOR SALES & SERVICE
PO Box 13. Reddith, Worcs B38 8NS
Telephone (0527} 43169
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MAGENTA
ELECTRONICS LTD.

I I K l s.nn--duo-ahmcmmmm wmponents. hardware, 1LC.

ol usiem staned (Mot Batiarsn}

¥ you do Aot have the e of I.T4 MM"V*CL—W“M'BWWWM.*M
a8 o0 exita & sach

Atgawrts Bvdddbiy wpickicy 450 eich ¢ obp 450

INEULATION TESTEA May . 1159 WAM PHASE Juns 81, Loss padal, (5]
AUTORANGING CAPACITANCE METEA Ma/ Lo leluulv Junll‘ Croee aqa
Aprd 87 . T Star 09.81, Spel 1

ACCURATE vOLTAGE MONITOR AcrB2. . £13.61 ALIEN ATYACK . ok
AUTOMATIC CONTRAST METEM Ape 82 lesc GUIYAR NOTE il’ANotﬂ Apal 1 0
wntrusice DAUM MACHINE Aprd 81 5498
HIGH QUANTY PHONG AMPLIFIERS Fab &7 less ENCINEERS STETHOSCOPE Mar 81 _..._..._tl.

o SOUND PAESSUME LEVEL METER Fa BI
MOVING COIL STAQE. ... 17,98 - £%.9
MOVING MAGNET STAGE .._;-g.. INFRA RED SLARM Fon B 4.
PEST CONTROL Fou B2 b4l AINPUT MIXER Det 00 —L.77
GUSTAR TUNER ton 82 Y MUSICAL DOORBELL Coc 87 11.41
COMPONENT TESTER Dec @7 7.0 METRONOME Nov B3 . y. X
CAR ALARM Nov §1 w, ULTRASONYC BURGLAR ALARM Aug B
ENLARGER TIMER Ot i 50 26109

SOUND HENDEH Ocr K1 .

WATCHDGSG SECURITY ALARM Aug 81 .
RECHARGRABLE BATYEAY urres e d 1038
HANDCLAP SYNTHESIREN Aug Bl ... [93%

CAPACITANCE METER Aug 80. mm
CMOS LOGIC TESTER Aug 00 rn
CLICK ELIMINATOR Aprd Ape T9 (81.55 Or loss
case Fad 57

- Py o

NEWI SOUND TO LIGHT LADDER {
10 channal drive 10 ling of tHighls voty effecirve. 0-30 waaits per channel. Tolal 3000
watts, Select bar or dor display mode, Alse ncludes 10 channal gnd chase effects
Switcn sesectishie heq-.nm-v-hw—mijdle—hqh Mono of steroo inpuet othes by diract wire
o ineenal mictophone, Led paned montoring of status. Kit incudes all parts snd
instructions. Lights not included, Output via 2 PS52 sochets. Plugs oxtra -2.24 aach
Sound to light ladder — Great new kit
£495.98 In¢ vat and postage lless lights)

e e e et Pt o o i o e,

MORE KITS AND 1982 ELECTRONICS
COMPONENTS CATALOGUE
IN OQUR LISTS WBustrations, product descriplions, orcus ki

included. Up-mdme price st sncioppd, Al
products are stock lines for fast defivery
Send 80p in 3tomps or add 80n to order
MORE KITS FROM H.E. EE end ET.IL
PROJECTS IN THE PRICE LIST

FREE PRICE LISY
Prica listincludes with
Qarders or gand gao (¥ - &)
CONTAINS LOTS MORE
NITS, PCOs &
COMPONENTS

—
ZX HARDWARE

PROFESSIONAL 40 KEY KEYBOARD

® All legends and graphics in 2 calours

® No saidering to ZXB1, just plug in

® Propert typewtiter keys

® RAM/Printer compatable,

Kit £19.95 Built £24.95 Case £10.20

Repeat key add on TBA

Range of infout ports, music boards, motherboards, D to A
converter board, write for catalogue.

23 way double sided, gold female edge connector, wirewrap
type £2.956

Male connector £1.25

Ribbon cable £1.40 per metre

Mastering Machine code book £5.50

Programming for real applications £6.50

Tape for real applications £11.25

HARRIS & LOCKYER
ASSOCIATES

{Sole distributors for Redditch Electronics)
DEPT ?7?
33 PEDMORE CLOSE, WOODROW,
SOUTH REDDITCH, WORCS
Tel. (0527) 24452

Prices included VAT + P&P
Overseas add £1.80 postage
Delivery 3 days for in stock items else allow 28 days
Official orders welcome
Send SAE for free catalogue

SOLDERING/TOOLS

ANTEX XS5 SOLDERING I(RON 25W

549

SOLDERING IRON STAND £2.40
SPARE BITS Small, standard, \atge. For
X5 sndl X2% rons 66p each

SOLDER Handy size 98p

SOLDER CARTON £1.54

DESOLDER BRAID 69p

DESOLDER PUMP {6 48

HEAT SINK TWEEZERS 23p

HOW TO SOLDER LEAFLET 12p

LOW COSY CUTTERS £169

LOW COST LONG NOSE PLIERS £1.68
WIRE STRIPPERS + CUTTERS £268

HELPING HANDS JIG £6.30

VERO SPOT FACE CUTTER £1.49
PIN INSERTION TOOL £1.98
VEROPINS Ipk of 100}0.17 82p
MULTIMETER TYPE 11,000 ODV)

MUL'I’IME‘I’EA TYPE 2 mooo opvl
wih transestor tester, Very good

4.7
CROCODILE CUP TEST LEAD SgEaT

ILLUMINATED MAGNIFIERS
Smadl 2 din. 15 mag.) =
Large I gia, (4x mag.}

CASTIRONVICE. ... .,cc0.t

SCREWDRIVER SET ..

10 leadis wht 20 ciips POCKET TOOL SET... . .....£3.98
RESISTOR  COLOUR coos EUROBREADBOARD . ... ....£6.20
| CALCULATOR S DEC BREADBOARD ,,.....[3.98

CONNECTING WIRE PACK TYPG BIMBCOARD 1 BREADBOAHD 5.9

ED. 1 calours., . 49p VEROBLOC BREADBOARD . um
SEMICONDUCTOR DATA aoox MIN SPST pcb mounting su@.‘som
Newnes R -
3mm RED LEDS with clips ocussp TILIB LR. omitter 3 tor . 98p
GLASS MERCURY TILT SWITCHES  BPWA41LA. dotectordfor. n%

5 tor 98p OM3361.C.. _sER88
LMIMCH. ......., 28

Ploaso mention Electromes Todey when rephing 1o this advert

MAGENTA ELECTRONICSLTD

EY14, 135 HUNTER ST., BURTON-ON-TRENT, STAFFS
DE14 25T. 4283 66435 MON_FRI. 95 MAIL OROER ONLY
ADD 45 P & P TO ALL ORDERS

OFFICIAL ORADERS WELTOME.
{RISH REPUYBLIC & B.F.P.0, EUROPEY
Deduct 10% from prices shown Payment.
mudl D ¥ Sterling.

ACCES: and BARCLAYCARD (VISA)
osmnl ACCEPTED BY PHNONE OR

ST
SAE ALL ENQUIRES.

PRICES INC VAT

DIY KITS N BITS

PEQFESSISuAL EQUIPHIENT BT D3COUNT PRICES!
OKITS £32, £50, £75, £85 including full mstructions e CONTROL
PANELS £18, £23, €29, £37@BELL BOXES €6. 25, £7.50@
®PRESSURE PADS £1.06, £1.45, £2.45 @4 CORE CABLE
(100m} EBOSIRENS £7.506CONTACTS 72p, 74p, 76pe
SULTRASONCIS £34 500 DOOR PHONES £49.42e

BUY A KIT OR DESIGN YOUR OWN SYSTEM

SEND SAE OR PHONE NOW FOR FREE FULLY WLUSTRATED CATALOGUE.
IT TELLS YOU ALL YOU NEED TO KNOWY

Carriage Inciuded. VAT Extra 15%
AD. mymw,mmm,m.uwummmm
Trade Enquines Weicoms

VERY LOW DISTORTION
AUDIO SIGNAL
GENERATORS. (.002%)

Model AQ 189ba waery moasi)
£41.50 (p.p. £2.26)

Crmer models.

1468 Kl version

1504  (werh Freg. mecer]
1134 O Sasrion
113K Kt verpon

£36 65

3740 (Buabared]
B

026 &

Mans versions sros

S.AE for hull b2 of above phus Funcion Gererstors Wik
Freuency

selimeners, RLF Sig Gen. Oestor Angh,

Masers, Wum Meosrs B

TELERADIO ELECTRONICS,

325, Fore St., London N9 OPE.
01-807 3719. Closed Thursdays.
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Personal Software is a new quarterly publication from the people who
b::ag you Computing Today. To celebrate the launch of the BBC
Microcomputer our first issue will consist of more than 20 programs
covering Domestic, Financial, Educational, Games and Scientific areas.

All the programs are fully tested and documented and the listings have
been produced directly from the BBC Micro to eliminate errors. As an
additional service we are offering copies of the programs on tape through
our CT Software organisation.

As well as featuring the best software from previous issues of Computing
Today converted for the BBC Micro in order to show off its advanced
features, the publication also includes a number of specially commissioned
programs which reveal even more special functions.

If you own or have ordered a BBC Micro, or are just looking for a
collection of Extended BASIC programs to convert to your system, then
you need Personal Software: BBC Programs.

Personal Software will be on sale at your local newsagent from Friday 14th
May at £1.95 or you can order directly from us at £7.80 per annum or

£1.95 per copy. To ensure a single copy or a complete year’s supply {ill in
the form below — you can even spread the load with your credit card

SUBSCRIPTION ORDER FORM

Cut out and SEND TO :

513 LONDON ROAD,
(_ {hﬁiﬂlﬂ THORNTON HEATH
\ | \(o)[ 2 SURREY,
{ %@Lab Mlé\_n_i _l... CR4 6AR.

[E—
Plecse use BLOCK CAPITALS and inciude post codes Pleast commence my subscription to Personal Soltware with
the Issue
Name (Mr Mrs Mise)
SUBSCRIPTION r O
Address — RATES
— L7 HD or 4 sssues 3

u Ll

I am encicsing my fdelete os necessury)
Sigaature _ ChequedPostal Order/International Money
Ordes for §

Dok {made payable to ASP Ltd)
T QR
. _J Debit my AccessiBarcluycord” E
{ ‘delete gs necessary)

ETY 7782 tosetcadao || | T T T T T T U T ]
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DESIGNERS
NOTEBOOK

This month we’re dipping into the Notebook of Phil Walker, one of
ETI's project editors, and showing you some of the unusual techniques
he’s collected.

to bring you a potpourri of small circuits and tech-

niques that you may not have come across before.
Ever needed a two-bit DAC? An awkward low-current supply
rail? Logic level shifting? Look no further, these are just three of
the nine design ideas presented here.

Uprated Zener Diode

This circuit can be used to simulate a high power zener
diode where the correct component is not available or too ex-
pensive. The configuration increases the allowable dissipation
in the circuit up to the limit of the transistor or the diode rating
times the transistor current gain. The stabilised voltage is about
0V6to 1V greater than the nominal zener voltage. The variation
of output voltage with load current may not be quite as good as
a normal diode but this may well be offset by convenience or
cost considerations.

We depart from the usual style of Notebook this month

6808

!

Single Output Pulse From An Input Level Change
When dealing with asynchronous inputs to a digital system
it is often necessary to signal that a change of input has

occurred. This circuit is mainly concerned with producing a:

single pulse synchronous with the system clock when the input
changes state. The output is a pulse, one clock period wide,
after the input goes from high to low or vice-versa {depending
upon which output is used).

If only the falling edge of the input is of interest, then the in-
put signal may be taken to the set inputs of the latches. This wili
enable the circuit to respond more quickly and reliably to suc-
cessive pulses. In general the clock frequency should be at least
four.times the input frequency.

ral

| rl
I__T_* o cLocxIIHHllll

i AT d
oS ob—o S5 ! INPUT I !
INPUT |
CLK ﬁ—I\—CLK a D—o LJ-—

TTL to CMOS Logic Interface

When using mixed logic families it is necessary to transfer
the signal from one set of logic levels to another. If all the
devices are operated from the same supply rails this is easy, but
if the rails are different then some form of interface circuit is
needed.

For a TTL to CMOS interface this can be most simply a TTL
gate with an open collector output and pull-up resistor, but if
this is not available then the following circuit may be used. The
circuit operates quite well for Jow to medium frequencies.

+VE

NOTE: —0 CMOS
Qt IS BC107, BC 108, BC109, BC162 ETC SUPPLY
1047k
+VE —
TTL
SUPPLY 10-47k
o at CMOS LOGIC
il DEVICE
- TTL LOGIC
DEVICE RN
o —_—0 OV

Two Bit A/D Converter

This is a very simple circuit which gives an approximate
conversion of an input voltage level to a two bit binary code. Its
accuracy is limited by the output circuitry of the op-amps and
for best results CMOS types could be used.

As the input voltage rises from 0 V, at first boththe A and B
outputs are low. This makes the voltage at point X about one-
quarter the supply voitage. As the input voltage reaches this
level, output A will go high. Later, when the input voltage
reaches half the supply voltage, output B will go high. This then
makes the voltage at point X go to three-guarters of the supply,
forcing output A to go low. Still later, as the input voltage con-
tinues to rise it will reach this last value and output A will again
go high. )

The reference for this circuit is the supply rail. If the op-
amps or comparators used cannot drive to very near the supply
rails then adjustments may be made to the resistor values to
compensate.

$n
3

C +VE

INPUT R R
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Transistor Function Generator

A one transistor circuit in which the output voltage follows
the input up to a threshold set by R1 and R2. The output then
falls at a rate determined by R3 and R4 until it is virtually zero.
By varying the resistance values many different transfer func-
tions can be obtained.

Your

Secondary Mains Switching

A novel way of switching a mains load without having
mains voltages on the switch itself is to put the switch on the
secondary of asuitable step-down transformer with the primary
connected in series with the load. The transformer primary
presents a high impedance when the switch is open and a low
impedance when it is closed. The main disadvantages of the
arrangement are that the switch must carry a larger current than
normal and the transformer must be rated for about the same
power as the switched load.

—@——

LOAD

240v
AC MAINS m 3

Simple Pulse Burst Generator

Using a 4093 CMOS quad NAND gate package it is very
easy to make a circuit which produces bursts of pulses. These
bursts have the property that they are composed of complete
pulses, all of which have the same duration. The circuit shown
here is configured to produce a variable number of pulses in
each burst while the repetition rate of the bursts remains
roughly constant.

The first IC section produces the variable mark/space ratio
burst control signal, the next two sections are the gated
oscillator while the last section acts as a buffer and gives the
output as positivegoing pulses.

The frequency of operation for both sections is determined
by the product of the capacitance and the fixed plus variable
resistance. If a 50% fixed duty cycle is desired then the
resistor/diode combination can be replaced by a fixed resistor in
series with a variable resistor.

1IC1h
1IC1c 1C1d

T 1

[ox] D4

10k

NOTE:
Rv2 ICT 1§ 40938
4n? 100% 015 ARE 1N4148

FEATURE

Bistable Touch Switch For Analogue Signals

This uses two sections of a 4016 or 4066 CMOS switch IC.
One section of the device is used as a latch, while the others can
be used as a changeover switch or as three make or break
switches.

A similar switch can also be made using a 4053 triple 1 of 2
selector. In this case we get two analogue change-over switches
with a bistable action. Either of- these circuits could be used
where audio control or signal selection is required but the hi-est
of fi is not essential.

—C+VE
C‘ I540|68 OR 40668 g OB
10k 8
TOUCH 6

PLATES _I More
A X

©
— 4 IC1a _—C X
TOUCH T
PLATES

B X

3

| : 13 o 12 s
——i IC1 —-I Icd
ma% | O U

-0 +V

0 0V
éﬂ)k

ToucH

PLATES
3 to |1
L@ 4 ICla |
XA B vl L
e — ).a)'.- 2 T ..r,. 12 .
- 15 +—ou [3 +=on
::i:F: ic1e 1C1e
X'-'B sers[ (]l 14 =0 X ox
NOTE:
IC1 15 40538
o ov
Extra Supply Rails

A 555-type timer IC can be used to provide that awkward
low current supply rail when an extra battery would be inconve-
nient. The device is connected as a freetunning astable
oscillator and drives a simple charge pump. The polarity of the
diodes and capacitors in the output circuit determines whether
the output is positive or negative. Qutput impedence of this cir-
cuit is usually quite high, being determined by the capacitor
values. The capacitor values should not be too high as this will
overload the output circuit of the IC.

If the standard type of 555 IC is used the main supply rail
should be decoupled at the IC pins with an electrolytic
capacitor to prevent the well-known switching spike of the
device affecting the rest of the circuitry.

The output voltage from this arrangement will range up to
about equal to the input voltage, superimposed on to the rele-
vant supply rail. ETI

oVvg
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ELECTRONIC IGNITION

Makes a good car better

TOTAL ENERGY DISCHARGE eictonic

ignition gives all the well known advantages of the best capecitive
discharge systems.

PEAK PERFORMANCE
conditions.

IMPROVED ECONOMY ————

higher output voltage under all

no loss of ignition performance

between services.

FIRES FOULED SPARK PLUGS no other system can better the
capacitive discharge system’s ability to fire fouled plugs.

ACCURATE TIMING

prevents contatt wear and arcing

by reducing load to a faw volts and a fraction of an amp.

SMOOTH

PERFORMANCE —— immune t0 contact bounce and

similar effects which can cause Jloss of power and roughness.

PLUS

SUPER POWER SPARK

3% times the energy of ordinary

capacitive systems — 3% times the powsr of inductive systems.

OPTIMUM SPARK DURATION 3 times the duraticn of ordinary
capacitive systems — assantial for use on modern cars with weak fuel

mixtures,

BETTER STARTING

battery.

full spark power ¢éven with low

CORRECT SPARK POLARITY uniike mast ordinary C.D. systenus
the correct output polarity is maintained to avoid increased stress on the
H.T. system and operate all voitage triggered tachomaters.

L.E.D. STATIC TIMING LIGHT for accurate setting of the engine’s
most important adjustment.

LOW RADIO INTERFERENCE

fully suppressed supply and absence

of Invertar ‘spikes’ an the output reduces interfersnce to a minimal level,

DESIGNED IN RELIABILITY

un inherently more reliable circuit

combined with top quality components — plus the “ultimate Insurance’
of a changeover switch to revert instantly back to standard Ignition,

IN KIT FORM

electronic ignition system at lew than half the price of competing ready-

R provides a top performance

built systems. The kit includes everything needed, nven a length of solder
and 3 tiny tube of heatsink compound. Detsiled easy-to follow instructions,
complete with circuit diagram, are provided — 3l you neod is a small

soldering ison and 3 few basi¢ tools.

AS REVIEWED IN

ELECTRONICS TODAY INTERNATIONAL

June ‘81 Issue

and EVERYDAY ELECTRONICS December ‘81 lssue

FITS ALL NEGATIVE EARTH VEMICLES,
6 0r 12 volt , with or without ballast

OPERATES ALL VOLTAGE IMPULSE TACHOMETERS

Soma older current impulse types {Smiths pre “74) require an adaptor

PRICE £2,95

STANDARD CAR KIT
Assembled and Tested £ 24.95

TWIN

For MOTOR CYCLES and CARS with twin ignition systems

Assembled and Tested £ 34.70

£14.85 \ .4

£1.00
U.K.
P.&P.
Prices

Include
VAT,

OUTPUT KIT £ 2295

ELECTRONIZE DESIGN

EN

Dept. D, Magnus Road, Wilnecote guues
Tamworth, B77 5BY 221.]

I
Phone: (0827} 281000

TYPICAL SPECIFICATION

DIMENSIONS: 125cm
Width 89 cm
Height 4.3cm

Lead length 100.0 cm

Length

TECHNICAL DETAILS

The basic function of a spark Ignition system is often lost among claims

for longer ‘burn times’ and other marketing fantasies. It is only necessary
10 consider that, aven In 8 small engine, the burning luel releases over

5000 times the energy of the spark, to realise that the spark 18 only 2

trigger for the combustion. Once the fuel is ignited the spark is imignificant
and has na effect on the rata of combustion. The essantisl function of the
spark is to start that combustion as quickly as possitde and that requires

a high power spark.

The traditlonal capacitive discharge system has this high power spark

but, due to it's very short spark duration and coasequential low spark
anergy, is incompatible with the weak air/fuel mixtures used in modern
cars. Bacause of this most manufacturers have abandoned cépacitive
discharge in favour of the cheaper inductive system with it’s low power
but very long duration spark which guasantees that sooner or later the fuel
will ignite. Howaver, a spark lasting 2000pS at 2000 rav/min. spans 24
degrees and ‘later” could mean the actual fuel ignition polnt is reterded

by this amount,

Tha solution is a very high power, medium duration, spark genersted by
the TOTAL ENERGY DISCHARGE system. This gives ignition of the
weakast mixtures with the minimum of timing dalay #nd variation foc »

smogth efficient engine.

SUPER POWER DISCHARGE CIRCUIT A brand new technigue

prevents enargy being reflected back to the storage capacitor, giving 3%
timas the spark energy and 3 times 1he spark duration of ordinary C.D.
systems, generating @ spark powerful encugh to cause raped ignition of
even the weakest fuel mixtures without the ignition delay sssociated with
lower power ‘long burn’ inductive systems,

HIGH EFFICIENCY INVERTER A high power, rogulated inverter

provides a8 370 volt energy source — powerfut enough to sture twice the
enargy of other designs and regulated to provide sufficiant output aven
with a battery down to 4 volts.

PRECISION SPARK TIMING CIRCUIT This circuit removes all

unwanted signals caused by contact volt drop, contact shutfle, contact
bounce, and external translents which, in many designs, can cause timing
errors or damaging un-timed sparks. Only at the correct and precise
contact opening is & spark produced. Contact wear i aimost eliminated
by reducing the contact breaker current to 5 low jevel - just sufficient to
kuep the contacts clean,

TOTAL ORDINARY
ENERGY CAPACITIVE
OISCHARGE DISCMARGE
90w

10 mJ
65 mJ

160,;5

SPARK POWER {PEAK)

SPARK ENERGY
(STORED ENERGY)

SPARK DURATION
OUTPUT VOLTAGE {LOAD 50pF
EQUIVALENT TO CLEAN PLUGS)
OUTPUT VOLTAGE (LOAD 50pF + 500 K
EQUIVALENT TO DIRTY PLUGS)
VOLTAGE RISE TIME TO 20 KV
{Lowd 50pF)

140 W

36 m)
135 mJ

500 pS
IB KV 28 KV
26 KV 17 KV

25p8 30p$

TJOTAL ENERGY DISCHARGE should not be confused with low power
inductive systems or hybrid so called reactive systems,




ETI PCB SERVICE

Up until now PCBs were always the hardest component to obtain for a project. Of course vou
could make your own, but why bother anymore?
Now you can buy your boards straight from the designers — us! As of this issue all (non
. copyright) PCBs will be available automatically from the ET) PCB Service. Each board is
produced from the same master used to build our prototypes, so you can be sure it's accurate,
~and will be finished to the high standard you would expect from ETI.
“In'addition to the PCBs for this month's projects, we are making available some of the more
popular designs from our recent past. See the list below for details. Please note that NO OTHER
'BOARDS ARE AVAILABLE. If it's not listed, we don’t have it!

APRIL 79 APRIL 81 FEBRUARY 82
O Guitar Effects Unit £264 [ Musical Box £2.64 [ Ripple Monitor £2.08
O Click Eliminator £6.64 [ Drum Machine(two boards) £5.60 O Pest Monitor £1.85

JUNE 79 O Cuitar Note Expander £3.20 8 1Ching Computer{two boards} gg
Moving-magnet stage ¥
O Accentuated Beat Metronome £3.60 JUNE 81 0 Moving<oil stage £3.80
O Mini-drill Speed Controller £293  MARCH 82
O ;E:ﬁ\l;::l&o £264 O AntennaExtender £3.20 O Infinite Improbability Detector ~ £3.37
O Alien Attack £264 [ Capacitance Meter(two boards) £14.19
MARCH 80 O LED Jewellery: Cross £1.47 D Robot Motor Controller £3.80
O Signal Tracer g227 C© Spiral(twoboards) £2.64 [ Light Wand £1.87
O Star(twoboards)  £2.65 APRIL 82
AUGUST 80 O wWaa-phase E1.53 5 Contrast Meter £2.83
g CMOS Logic Tester £2.64 O Sound Effects board £2.40
0 Capacitance Meter £2.93 JULY 80 C1 Highdmpetiasnee Prabe £1.97
O Ultrasonic Burglar Alarm £2.87 [ System A A-MMA-MC £2.65 ac b’t Practice Am 0'57
O System AA-PR £5.17 vy (e ey
OCTOBER 80 " Start Babery Cherger £1.97 O Accurate Voltage Monitor £2.05
g Cassette Interface £293 MAY 82
O Fuzz/Sustain Box £3.27 7 O DV Meg g ;;
AUGUST 81 (J Analogue PWM
NOVEMBER 80
O Touch Buzzer £1.93 O System A Power Amp(A-PA) £4.77 E]l &ottSa(Controller E:zg
O Light Switch £1.93 O FlashSequencer £3.44 attmiser N
1 A RroRarhs £193 O Hand<lap Synthesiser £3.97 [ Sound Effects Board £2.40
D 2w Power Amp £1.9%,, C NCtgter § £183  June 82
O RIAA Preamplifier £1.93 4 ‘.;0 5 g Sty gs.31 O lon Generator (two boards)  £6.22
0O Audio Test Oscillator £313  (twoboards) 1 17 ton ‘Blinker’ £2.60
DECEMBER 80 SEPTEMBER 81 O MOSFET Amp Module £6.99
O Musical Doorbell £2.80 0 Mains Audio Link(threeboards) £7.35 O Logic Lock £3.41
O Bench Amplifier £2.53 0O Laboratory PSU £4.53 O Digital PWM £3.84
O Four Input Mixer £2.64 s 7 Optical Sensor £198
. R (J Stylus Timer £298
ANUARY 81 . '
O {EDl1J' acho £4.13 B Eg:‘anrg'g;gfr’ 3.:2 O Oscilloscope (four boards)  £13.19
0 Multi-Option Siren £3.20 5 Thermal Alarm £2.63
O Universal Timer £3.31 : JULY 82
O Micropower Pendulum £2.1 07 Mike Switching Unit £2.04
[ epitnges - i C3 TV Bargraph (main board)  £4.85
O Infrated Alarm (four boards) £6.64 _ NOVEMBER 81 rgrap }
O Pulse Generator £3.57 B Q;‘\us:cg:)ceﬁsor gg; BLV Bargraph (channet card) g;‘;
oice-Over Unit : otwire o
MARCH 81 O CarAlam £2.81 [ Bridging Adaptor £2.74

O Engineer’'s Stethoscope £265 O Phone Bell Shifter £2.96

How to order: indicate the boards required .
by ticking the boxes and send this page, L“':":c'foﬂz: e T !
together with your payment, to: ETI PCB

Service, Argus Specialist Publications Ltd, (6]2]214] | [ 1 } | |
145 Charing Cross Road, London WC2H
OEE. Make cheques payable to ETI PCB BIL9H2H9II HER B
Service. Payment in sterling only please.

Prices may be subject to change without b i el REL S S B
notice.

................................

Total for boards £.
Add 45p p&p 0.45 I i e o i D AT e
Tk & e _—E. T R Pt e R L
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SECOND GENERATION

POWERFET AMPLIFIERS

NEW DESIGNS

Véith the intraduction of two new bosrds PANTECHNIC have pushed forwrd the

performance andi rehabitity of their powerter amplifers. Four key Improvemants

have bean incorporated in these second (enorntion moduled

1.1 The use of H-PAK powedets, resulting in improved thermal effscency..and
tonseguently enhanced power cutput capabiities.

2.} Law Cg Grvars now in power UrEnsstor p3Chages. mamntaining the superd HF
performnance and impraving e rekability.

3.1 Separata driver ared INQUL SUPPly tais Aowing 8 10% Mcreass in avakedin outpul
frevdt Dy INCroasing output $taga stficiency

4.} Bridg® mode input pn slowing instant bridging between any two amplifiers
wAzhou! the fnadd 'O axtra CerCultry.

PFA100 Specification
Banzaxte 100z 0OKH; 3 1aB
Ouwyprit power o B8 1504 (Ve + B0V

THO Q0Mp 20KHp  <0.005%

THO (1KHe gt 150W)  0.002% typ

SR 12048

Shortwave
Listener's
Recetver

Son > ViuS With Heathkit, you're all set for a

o » great deal. And not just big savings.

b o 2] BN Whichever kit vou choose, you'll find it easy to build.
Price £18.45 Simple, but detailed instructions take you through every

Dumnon e stage. Everything is included. Even the solder you need

1s there.

Follow the steps and
you'llend up with a hand-
crafted, well-designed

piece of equip-
ment. One

Degital Clock —

PFA100 120W into 80

PFA200 Specification _ you'll be proud
e  WHEOKNr ¢ 148 of. Because you built it yourself.
e tine el - e gl There are 10 great kits to start you off. An
. R S interesting choice of a digital clock to a metal
B Sww o > ViuS locator, including a short wave listener’s P
: o » receiver, windspeed and direction »
: Dipts : 2 indicator, digital readout electronic
Price £25.95 scale and five more useful kits.
Oheche o All at 30% off to first-timers.
g Send for your catalogue right now

PFA200 180W into B1) for a start.
300W into 4Q 2

POWER SUPPLY COMPONENTS

Toroidal Mains Transformers

Voltsge | 160vA 226 VA NOVA | 500 VA 1525\'»\
2 e

Windspeed and Direction

40040 ‘*I 151 1378 550 Indicalor

46045 137 1559 204
4 = = 4 '
proy I ' . To Heath Electronics
b | {UK).Limited, Dept (ET7)
Spacisl low Huk windings. Carrisge + VAT inchuted Elsto_”f 0& Gloﬁcst_czglﬂlili.
254, 00PTV Bridge tectifior 250 ET?
10,000uF BOV Elecirodtics e Tostart me off, please send me
30.000 uF 75V Electrobytics £11.60 acopy of the Heathkit catalogue.
Phone or write for advice on selecting the right components for your [ enclose 28p in stamps.

particular application.
Al prices VAT inc, Carnage 75¢. Trade hists availabls

Ack about cur presmps, protection boards Name ere)
snd lower and higher power #mp modules.

Address
THE POWERFET SPECI_ALISTS !

pantechnic "5 You build on our experience

(incorporating J.W. Rimmer) i
Mail ordes ondy tc
Dept ET1/7. 148 Quarry Street. Liverpool 125 6HQ
Tatephons 051 420 8485
Technicat anguinios

367 Giwen Lgnas_ London N4 1DY Tel 01 800 6647

wﬂHi
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POLYSTYRENE
CUTTER

PROJECT

The ETI Hotwire is just the thing to get you going. No, it's not for
stealing cars, it's for modelling. Turn that waste polystyrene packing
into beautiful models with the Hotwire and some imagination. Design
and development by Phil Walker.

controller for a hotwire

polystyrene cutter. This method
of cutting foam polystyrene is probably
better than most others as it does not
create any rough edges or crumbs; it
actually works by melting the material
as it comes into contact with the hot
wire.

The object of the controller is to
maintain the wire at a fairly constant
temperature sufficient to melt the
polystyrene foam quickly but without
charring. This is accomplished by using
a simple type of phase controller to
reguiate the power applied to the wire.
The circuit employs a 747 dual op-amp,
both parts of which are used as
comparators. Speed of operation is not
critical here as the circuit is operating
at mains frequency (50 Hz).

Taking A Pulse

The first part of the circuit
produces a 100 Hz pulse signal which
synchronises the rest of the circuit to
the output from the bridge rectifier.
The second part generates a variable
time delay which is used to regulate

This easy-to-construct project is a

ETI JULY 1982

the amount of power developed in the
cutting wire. The longer the time delay,
the less power is developed and vice
versa.

The control element used .in this
project is a thyristor as this will
withstand the high peak currents in the
circuit without the necessity for large
drive currents.

Construction

This is fairly simple since most of
the components are mounted on the
PCB. Make sure that the diodes and IC
are the right way round. Bolt the small
heatsink to the rectifier bridge using
some heatsink compound before
mounting it on the board. Allow it to
stand about 6 mm away from the
board to avoid thermal stress effects.
The thyristor is mounted on top of the
larger heatsink, both being held by the
same screw. Heat conductive paste
should be used here as well. R9 will get
quite hot in operation and should be
stood away from the board if possible
to allow air flows around it.

When mounting the PCB in the
case, it is advisable to do so with the

capacitor C1 at the bottom so that it is
not heated by the other components.

Fairly thick wire should be used for
connecting to the transformer and
output sockets as they will be carrying
several amps. RV1 is wired so that
minimum resistance occurs at
clockwise rotation.

Some Cutting Remarks

In our prototype the cutting head
was made from two short pieces of
slotted aluminium extrusion of the type
sold for shelving systems. These were
screwed to a piece of wood to form a
handle while also insulating them from
each other. The steel wire was clamped
with some large nuts and bolts so that
it was under some tension. The wires to
the control unit were also clamped to
the large bolts and held in place along
the arms of the head with sticky tape.

It is recommended that the
ceramic insulators sold by good
electrical shops be used for the ends of
the cutting wires in order to keep the
metalwork isolated. Plastic connector
block could be used but may melt
under extreme circumstances.

Once everything is working
correctly you can begin to exercise
your creative talents on the nearest
piece of polystyrene. Apart from a
modelling tool, a gadget for 3D
doodling and something to keep the
kids quiet during the summer holidays,
you could use the Hotwire for cutting
out large letters — ideal for advertising
displays or exhibition stands.

BUYLINES

All of the parts for this project should be
readily available from the usual outlets.
The thyristor, SCR1, can be either a
2N4443 or a 2N4444 — the latter has a
higher voltage rating and a higher price.
The PCB can be obtained using the order

form on page 71.
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The 15V AC from the transformer is rec:
tified by BR1 to give a raw 100 Hz pulsating
DC supply. €1 is charged to the peak
voltage of this supply via D1 and provides
the power for the circuitry. The raw DC sup-
ply is taken via R2 to 1C1a where it is com-
pared with the voitage across ZD1. The out-
put from IC1a consists of a train of negative-
going pulses which occur around the zero
crassings of the AC input. These pulses are
used to synchronise the variable time delay
circuit by discharging C2 at the zero cross-
ing of the AC input. The capacitor then
charges at a rate set by R4 and RV1 until its
voltage reaches the level set by RS and R6.
At this point the output of 1C1b changes
from its low to high state and switches SCR1
into conduction.

Once SCR1 has been switched on it
causes the raw DC supply to be applied
across R9 and the cutting wire until the
voltage falls to zero at the end of the half ¢y-
cle. At this time the thyristor turns off, the
variable time delay circuit is reset and starts
again. The proportion of the total time for
which the output is on is determined by the
time delay set by RV 1; hence this controls
the amount of power dissipated in R9 and
the cutting wire. The main function of R%is
to reduce the peak surge current which
would flow in the circuit, but it will also give
some protection against inadvertent short
circuit {the wire itself has a resistance of a
couple of ohms). LED 1 is incorporated to in-
dicate when the output is operating and
gives a visual indication of the power set-
ting.

HOW IT WORKS ____

—PARTS LIST

Resistors (all W, 5% unless stated other-

wise)

R1 6ks

R2 3k3

R3,7 1k0

R4 5ké

RS 2k2

R6 15k

R8 1k8

R9 1R0 10 W wirewound

R10 180R 2 W wirewound

Potentlometer

RV1 100k linear

Capacitors

C1 1000u 25 V axial elec-
trolytic

C2 68n ceramic

Semiconductors

c1 747

D1 IN4002

D2 IN4148

BR1 6 A bridge rectifier, square
package, 50 V or greater

D 3V6 400 mW zener

SCR1 2N4443 (see Buylines)

LED1 5 mm red LED

Miscellaneous

FSt 20 mm 1A6 slow-blow fuse
and holder

SW1 Double pole rectangular
mains rocker switch

LP1 Mains panel-mounting neon
Indicator with integral
resistor

T1 15V 60 VA mains
transformer

Heatsinks (finger-style TV21 for thyristor,
TV4 for rectifier); PCB (see Buylines); case
{Verobox 21039, 180 x 120 x 90 mm); panel
mounting socket for LED1; two off 4 mm
banana sockets, grommet, wire, nuts, bolts,
brackels etc; 0.010” steet wire (guitar top

“E7).
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PROJECT : Hotwire

NOTE WIRE
IC1 IS 747 A9
D1 IS 1N40G2 1RO
D2 IS 1N4148 ouTPUT
BR1 IS 50V, 6A BRIDGE RECTIFIER :‘8'0 o gy
201 IS 3V6 400mW ZENER oR
SCR1 1S 2N4443 AN Num
LED1 IS 5mm RED LED D1 Eid
L
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Fig. 2 Component overlay
for the polystyrene cufter.
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The toroidal transformer £ now accemed as
the standard in industry, overtaling t
obsolete laminated type. Industry has been
quick te recognise the advantages toroidals
offer in size, weight, lower radiated field and,
thankstol. LP PRICE.

Our large standard range is complemented by our SPECIAL
DESIGN section which can offer a prototype service within

7 DAYS together with a short iead lime on quantity orders which
can be programmed fo your requirements with no price penaity.

—
Yess -sn-u acmnl iy
wemy  [Coitenl

IMPORTANT: Apgutatiol — A soRBgs Quct9d ars FULL LDAD. Pwase add raguigtion hpurs w0
secandary volags To sbtan ol 0ad vahaps.

The benefits of ILP teroidsl ranstormers ‘

1LP 1prondal transtormers are only hait the weight and height of thelr larindted
equaaenss and are availaole with 110V, 220V or 240V primares Coced as foilows.:
For 110V primary.insen “0" in ptace of "X i type number.

For 220V pnmary {Europe) insert “17 in place of "X N type numper
For 240V peimary (UK) insen ™2 in place of “X in type number
How to order Froepost:

Use 1his coupon, o 3 Separate sheet of paper, (o 0rder Mese PraOUCtS, of any
produtts trom other ILP Edectronics aovertsements Ko stamp is neeced if you acdress to
Freepost. Cheques and postal orders must:be crossed and payatie to ILP Electronics Lid.
Access and Barclaycarg weicome All UK arders sent withen 7 cays ol receipt of or der far
single and smail quantity orcers.

Also avaitanie & Excrrovaiue, Maphn ana Tachnomatic

Tetal purchase prace
| enciose CruecueD
Detit my Access/Barctaycarg Na

Postai Omers[:] Int, Money Oroe(D

Signature 1
Past to, FLP Elecirgnacs Lic, Freepost. 4 Gratam Bell House, Roper Cose

Carlberbury CT2 TEP, Kent, England.

Teleprone Sales (0227) 54778: Technical (0227) 64723: Teiex 965780
ETI JULY 1982
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ConstructorSeries Speakers

EASY

Have fun, save
money, building
a Kef design
with a
Wilmslow Audio
CS Total kit.

No electronic or
woodwarking
knowledge
necessary and
the end result is
a proven top-
quality design
that you'll be proud of

Each kit contans all cabinet components. accurately machined for easy
assembly, speaker drive units, crossovers, wadding, grilte fabric.
tetminals, nuts, bolts, etc,

The cabinets can be painted or stained or finishad with ron-on veneer or
self adhesive woodgrain vynil

Easy foolproof assembly instructions supplied. Set of construcior leaflets
sent free on receipt of large S.AE,
Prices:CS1 ({81108/T27A) £110 pr.inc. vAT, pluscarr.fins. £ §
CS1A(B110A/T27A} £103 pr.inc. VAT, pluscasr.fins £ §
CS3 (B200G/T33A) £129 pr.inc. VAT, pluscarr.fins. £10
CS5 (A200G/BD1398/T33A) £192 pr. inc. VAT, plus carr./ins £15
CS? -{B139B/B110B/T33A} £250 pr.inc, VAT, plus carr./ins. £15

AliaIo] a
@mm = Spesius | 0625 529599

35/39 Church Street, Wilmslow, Cheshire SK9 1AS
1982 Catalogue — £1.50 post free
m Lightning service on telephoned credit card orderst @J

HAPPY MEMORIES

Part type 1off 25-99 100up
4116 200ns 095 085 0.70
4116 260ns 090 080 0.60
4816 100ns For BBCcomp 3300 295 270
4164 200ns 615 525 4,65
2114 200ns Low power 1.25 1.15 0.95
2114 450ns Low power 1.20 1.10 0.90
4118 2560ns 345 315 266
6116 150ns CMOS 495 445 365
2708 450ns 205 195 185
2716 450ns 5 volt 225 215 205
2716 450ns three rail 640 600 495
2732 450ns Intel type 425 39 335
2532 450ns Texas type 4.25 3.95 3.35

ZB0A-CPU £4.75; Z80A-PIO £4.95; ZBOA-CTC £4.25
Low profile IC sockets:

Pins 8 14 16 18 20 22 24 28 40
Pence9 10 11 14 15 18 19 26 33
Soft-sectored floppy discs per 10 in plastic library
case: S5inch SSSD £17.00; 5inch SSDD £19.25; 5
inch DSDD £21.00; 8 inch SSSD £19.25; 8 inch
SSDD £23.65; 8inch DSDD £26.50

74LS series TTL, large stocks at low prices with
DIY discounts starting at a mix of just 25 pieces.

Write or phone for list,

Piease add 30p post & patking 10 orders under £15 and VAT 10 total. Actess

& Barclavcird weicome. 24 hour sorvica on [054 422 518, Government & Educe:

tional orders weitome, £16 minimum. Trade Accounts operated,’ chone Or wiite
far getaile

HAPPY MEMORIES (ET1)

Gladastry, Kinston, Herefordshire HRS 3NY
Tetephone: (054 422) 818 or 628
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FEATURE

VIDEO SYSTEMS

It's probably the most advanced piece of engineering you'll ever have in
your home — but it isn't that difficult to understand. Stan Curtis makes

the hardware look easy.

business; second only to home computers as a means of tak-
ing away our hard earned money in exchange for boxes of
wonder electronics. The pace of development continues with
four video recorder formats now in use, three video disc formats
imminent in the shops, and new camera/recorderftelevision
technologies just around the corner. This rate of product
change (Grundig released then replaced three recorders in 15
months!} coupled with a puzzling reluctance on the part of the
manufacturers to release anything resembling technical infor-
mation has left the electronics enthusiast a little in the dark.
Many have just thrown in the towe! and work on the basis of “an
input socket and an output socket and what's in between is
none of my business”. Others have made innocent enough en-
quiries of the so-called technical departments of some of the
importing companies. The standard responses vary from a
shoveldoad of pseudo-scientific mumbo-jumbo to downright
suspicion of the “why do you want to know; you're not going to
tamper with one of our machines, are you?’ kind.
So the time has obviously come for ETI to present a basic
primer on the state of today’s video technology together with
some background on basic video principles. This should,
hopefully, deflect the Editor from any more mutterings about a
doa'tc-’y)fourself ETI video recorder! (Don't you bloody believe it!
—E

I n a matter of just a few years home video has become big

The Basic Principles

Before you can start to understand how video equipment
works it is useful to learn a few of the principles and a few of the
key words. For example, just how do we get a picture on the
television screen? Each complete picture is termed a frame and
fasts for 1/25th of a second; in other words synchronised to the
50 Hz mains supply with 25 frames per second. Each frame con-
sists of 625 horizontal lines (in the UK)which are written across
the screen during the frame time. Unfortunately the picture rate
of 25 per second causes a flickering effect which is most annoy-
ing, so a way had to be found to increase the effective picture
rate to 50 per second without increasing the video bandwidth.
The answer was interlaced scanning, where the picture is scann-
ed at 50 frames per second rate (to avoid flickering) but on each
scan only half the lines are traced out, leaving a gap between
each pair for the missing lines. Each scan is called a field and
during the second field all the missing lines are scanned. The
picture is made up of odd lines, even lines, odd lines, etc so that
in every second exactly the same amount of data is transferred
(hencethe same signal bandwidth) but without the flicker.

That Syncing Feeling

Inorder that the picture be accurately reconstituted onthe
screen it is pecessary that there be some sort of synchonisation
betweenthe signal source and the receiver. The synchronisation
is achieved by the use of pulses. There is a sync pulse at the start
of each line and a series of sync pulses at the start of each field.
These field sync pulses are repeated at half line spacings so that
the line sync is not lost and a series of equalising pulses (of op-
posite mark/space ratio) are also added to maintain the average
signal level. This arrangement is probably best understood by
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studying the figures given in the TV Bargraph project this
month.

Sync pulses and picture signals are kept separate by keep-
ing the former below and the latter above the black level. Thus
it is quite simple to separate out the sync pulses at a later time.
The combined signal of both picture information and the sync
puises is usually referred to as composite video.

SIGNAL

LEVEL
[winTe weveL
LUMINANCE )

- b

CHROMINANCE

T . s
[ 5 FREOUENCY [MHz)

Fig. 1 The bandwidth of signals during video FM recording.

A very wide bandwidth is required to handle this signal
which extends down to DC. The DC component must be ac-
curately maintained because any change in its value will affect
the average brightness of the signal. The high frequency band-
width can be calculated by considering the picture resolution.
Each of the 625 lines has a duration of 64 microseconds of
which 13 microseconds is used for a black margin at either side
of the picture. Thus for horizontal resolution of 575 picture
elements there will be a need for abandwidth of about5.6 MHz.
Similarly we can see that if a domestic video cassette recorder
has a bandwidth of 3 MHz the horizontal resolution will drop to
below 300 picture elements.

The video picture signal varies in DC level at any instant,
the voltage determining the grey tone of the picture. The highest
DC level represents white while the lowest DC level is black, the
greyness varying linearly between these limits. The brightness
signal is termed the luminance signal to distinguish it from the
colour or chrominance signal.

Hue And Y

Once colour is considered the video theory becomes
steadily more complex. Colour has two characteristics; hue
which describes its colour (red, yellow, etc) and saturation
which describes the percentage depth of the colour. Thus a
10% red will be a faint pink while 100% wili be a deep strong
red.

The colour camera converts the colours of the subject into
three outputs, red, green and blue, from which any of the
original hues can be reconstituted. They can also be mixed in
the ratio 30%-59%-11% to produce the luminance signal(Y):

Y =03R + 059G + 0118

The percentages are chosen to follow the sensitivity of the eve.
The chrominance signals are then derived by subtracting Y from

rz
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each to give the three difference signalsR—Y,G—Y,and B—Y.

Although it is possible to send each of these signals
separately it is obviously more convenient to combine them as
asingle colour signal. The first operational system to do thiswas
the NTSC developed in the early 1950s in the USA. Later came
the SECAM system in France and the PAL system developed by
Telefunken in Germany. The three systems are incompatible
with each other as many people have learned to their cost when
they have imported NTSC equipment from the USA.

RED
900

1
0RANGE 1
- ""\\

YELLOW g aLUE
180° [

/
270°
QREEN

Fig. 2 How colours are determined by the phase angle of
the sub-carrier signal.

The colour signal is encoded using suppressed carrier
quadrature modulation. This means that the R—Y signal is
modulated on the 4.43 MHz subcarrier wkilst the B—Y signal is
modulated on the same subcarrier 90° out of phase. When the
two subcarriers are combined the result is a single signal whose
phase angle varies in relation to the two companents (see Fig. 2).

Thus the hue of the colour is defined by the phase angle
and the saturation by its amplitude. To do this we have only
used the B—Y and R—Y components since the G—Y compo-
nent can always be derived from the other two.

Suppressing The Truth

Now we come to the suppressed sub-carrier bit. The chosen
frequency of 4.43 MHz sits right inside the 5 MHz luminance
bandwidth and its presence would therefore cause a visible pat-
tern on the screen. The solution is to suppress the carrier fre-
quency leaving just the sidebands.

Again some sort of synchronising signal is needed to enable
the colour signal to be reconstituted accurately. So for colour a
10 cycle burst of 4.43 MHz carrier is inserted ahead of the video
picture signal. This gives an accurate reference frequency to
enable the suppressed sub-carrier to be reformed by a local
oscillator in the TV which is ‘kicked’ into sync by this colour
burst. The phase of this burst also acts as a reference in
decoding the difference signals.

WHITE PICTURE SIGNAL

BLACK —

i

LINE SYNC PULSE COLOUR AEFERENCE BURST

Fig. 3 The composite video signal with line sync pulses.

The foregoing applies to both the NTSC and the PAL
systems but in the latter the phase of the R — Y signal is reversed
on alternate scan-ines and so the reference colour burst
changes phase through 90° on alternate scans. This allows
phase errors to be averaged over adjacent lines, avoiding the
colour shift which has earned NTSC the nickname ‘Never The
Same Colour.

Video Cassette Recorders
The first video cassette recorder appeared in the early 70s
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with Sony’s % ” tape U-matic being introduced in 1970 and the
Philips NR-1500 system ayear or so later. Both systems used the
helical scan technique(see the box) and although both aroused
some interest in the domestic market the great majority were
sold to educational and industrial users, In time the U-matic
recorders became the standard format for industrial users while
Philips went on to the 1700 series and, to all intents and
purposes, had the domestic market entirely to themselves.

However, in late 1975 Sony introduced the first examples
of their Betamax home VCRSs, whose technology was broadly
based upon the U-matics although scaled down to use half-inch
tape. Not long afterwards JVC {(despite making U-matics under
license from Sony) jumped in with their competing system,
VHS. Initially this system offered longer recording times than
Betamax (two hours) and for a few years a warwas waged in the
main market {the USA) with each format trying to offer longer
play times. Indeed halfspeed VCRs went on sale in the USA,
and although they offer frugal use of tape the picture quality is
truly awful. The broadcast video bandwidth is about 5 MHz and
the average VHS recorder can manage about 2.8 MHz. Halve
the recording speed and the video bandwidth drops to 1.4 MHz
while the video noise level rises. The result is a fuzzy, grainy
picture which is almost unviewable. Once VHS reached a
playback time of six hours (half-speed) the competition became
pointless — after all how many six hour movies do you want to
watch?

A conventional audio tape recorder uses linear scanning — the tape
moves across the recording heads horizontally with the audio signal
being recorded along the length of the tape. This system works well
at the tape widths and speeds used because of the limited audio
bandwidth (only 20 kHz or less). However, a video signal has a much
greater bandwidth, as described in the main text; to record the TV
plctures requires about 200 times as much information per second,
yet the video tape is only four times wider than audio tape and
travels about the same speed. How can the machine pack all the
extra information on?

The trick is to make the recording head move aswell; a speed of
approximately 1500 RPM is used. Instead of passing the tape
horizontally across the rotating head drum, the tape guides position
it at an angle as shown in the diagram. Two tiny recording heads are
positioned half-way up the drum and on opposite sides, so thatone is
always in contact with the tape. The rotation of the drum means that
the heads sweep across the tape at about 5 metres per second; 200
times faster than an audio recorder. As the first head passes across
the tape it writes a diagonal stripe of information; the slow
movement of the tape across the rapidly spinning drum ensures that
the second head will write its stripe adjacent to the first, and so on.
This technique is called helical scanning and is used by all video
recorders of all formats at present,

VIDED TRACK  AUDIO TRACK

S L Era L eI T e T T =l
HEAD
ROTATION
N —_—
DIRECTION OF
> TAPE TRAVEL
n L7 f 1g = I 1 i 1
S 7 e d
4 ONTAOL TRA
-4 R CONTAOL TRACK
L 1] .
cH i cH2 cHl cH2

FMOUTPUT FROM TAPE

HEAD DAUM
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FEATURE : Video

EEC VCC

Meanwhile back in Europe Philips, working at what
seemed to be a leisurely pace, conceived their 2000 system
which gradually became known as the VCC (Video Compact
Cassette). The system was launched in partnership with Grundig
and at once a major blunder was revealed. Somewhere along
the line both companies arrived at a different understanding of
the same drawing and positioned their audio heads at different
points. The result was instant incompatibility between the two
compatible models. There were red faces and dark mutterings
all round, after which it would appear that Grundig dug their
heels in and Philips did some quick mods! in its final form the
VCC format offers a tum-over cassette offering four hours
recordingtime per side — so on the basis of playing time they
have really socked it to the Japanese. The picture quality is very
good and this is due in part to the clever use of a technique
called Dynamic Track Following (DTF) which is explained in the
second boxed section.

A more recent format intended for portable recorders is the
Funai which also appears under the Technicolour and Grundig
brand names. These recorders use an audiosized cassette filled
with ¥ * metal tape. Although the quality is very good the high
writing speed has limited the playing time to 30 minutes. The
tape transport mechanism is very small and light with the result
that the weight of a typical % ” video recorder is now not much
above 3 kg; hence the Japanese are now designing combined
camera/recorders.

DYNAMIC TRACK FOLLOWING

The Philips and Grundig VCC video cassette recorders use an
ingentous control system called Dynamic Track Following (DTF).
Unlike the VHS and Beta recorders the VCC machines do not have a
linear control track recorded on the tape; instead they have an
arrangement based around the use of two video heads whose height
can be adjusted by the means of a piezo-ceramic element.

During the recording process one head is held in a fixed
position and the other is capable of being moved by a special error
correcting signal. When the vertical blanking period occurs {and
hence no visible picture) Head One is switched to playback and it
sweeps the track just recorded by Head Two. One of the recorded
signals is of 233 kHz and the detected signal causes Head Two to be
moved until this signalreaches its maximum amplitude. When this is
achieved the two heads are in their correct relative positions.

During playback the control is maintained by detecting pilot
signals recorded along with the video signal. If the playback head
reads only one signal then it is tracking correctly. If, however, it is
mistratking it will sense two frequencies and an interference (or
beat) frequency will occur. Thus if Head One is too high the error
signal will be 47 kHz, and too low, 15 kHz. For Head Two too high the
error signal will be 15 kHz and too low 47 kHz.

With this system the video heads will always be positioned
correctly even with a still frame playback — in consequence a
feature which VCC recorders excel at producing.

There is, though, a possibility that as the tape speed drops both
heads will be lowered until they run out of their range. This is
corrected by the Automatic Tracking Control (ATC) which, when it
senses both heads mistracking, feeds a signal to the tape servo
system to increase the linear tape speed.

Transports Of Delight

Electronically all these video cassette recorders are
basically the same, their main differences being in the design of
the tape transport; each format has adopted its own tape path
and arguments continue about which is the best arrangement.
For example, on Betamax recorders the tape remains wound

HEAD 1

around the video head drum at all times and the picture can stil}
be viewed when the tape is being wound or rewound. The
normal VHS deck has to unthread the tape for fast wind, rewind,
and stop operations and this causes a tedious operating delay if
you want to wind, check the picture, wind etc while looking for
a particular portion. The latest generation of VHS machines can
keep the tape against the head drum for cuing back and forth so
the differences between these two formats are gradually
becoming fewer.

The linear tape speeds are lowest on the Betamax (1.87
cm/sec), 2.34 cm/fsec for VHS, and 2.44 cm/sec for the Philips
VCC. Similarly there are differences in the writing speed,
Betamax being 6.6 mfsec, VCC 5 mfsec, and VHS 4.85 m/sec.
The linear speed is important to the fidelity of the soundtrack
because the audio signal is recorded conventionally along a
narrow track at one edge of the tape. As all three of these VCR
formats have a linear speed of about half that of an ordinary
audio cassette deck, the audio quality is for the most part pretty
indifferent, A typical video recorder can have its audio
performance compared to a low-cost cassette deck and still
come out badly. Some video recorders now fit Dolby B, whichis
worth a 10 dB improvement on the signal-tonoise ratio, and
Toshiba have a similar noise reduction system.

How Do VCRs Work?

The drawings show the block diagram arrangement of the
video record and playback circuits. First of all it must be
remembered that the recording process can only handle the
wide bandwidth of the video luminance signal (DC to over
3 MHz) by using frequency modulation. The carrier signal
frequency will vary with the amplitude of the video signal. Thus
the peak white level may shift the carrier to 4 MHz, a black level
to 3.3 MHz, and the sync pulses down to 3 MHz. This change in
carrier frequency is referred to as ‘deviation’ and the total
modulation is called ‘modulation index’” (M). Then

deviation
centre frequency

M=

and for video recording will typically be 0.5. The FM will be
passed through a low-pass filter to remove all components
above the maximum deviation to give a band response as
shown in Fig. 1. The process of frequency modulation is
achieved by letting the luminance signal control the frequency
of an oscillator whose output drives the recording head.

12V

FM
outTeuT

VIDELO IN
=

Fig. 4 A typical FM modulator used in a home VCR.

Fig. 5 Block diagram
of a VCR playback

system.
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Fig. 6 Block diagram of a VCR recording system.

The chroma or colour signal doesn’t modulate the same
oscillator, even though on television signals it's modulated on a
high-frequency sub-carrier (4.43 MHz). Instead the chroma
signal modulates a low-frequency subcarrier of 750 kHz.

Two Heads Are Better Than One

If we now look at the block diagram we can see that on
replay the output from the two video heads (altemately as they
sweep across the tape) is first fed to a tuned circuit which
resonates at about 5 MHz to peak up the frequency response
which is falling off rapidly above 3 MHz. The output from the
two heads is then balanced and passed through a low-pass filter
to remove out-of-band noise, etc. Deemphasis follows to
equalise the HF boost applied during recording. There then
follow dropout compensation and noiseteduction circuits
which we will look at separately as they are of some interest.
Then, after limiting to remove any AM components the signal
can be demodulated and the chroma component frequency
shifted to restore it. The chroma and luminance signals can then
be mixed in a video amplifier to give a composite video output.

The recording process is almost the reverse with a slight
variation. The chroma signal is frequency shifted but the
luminance signal must have its maximum and minimum
amplitudes defined by DC clamps before modulation in order
to establish the maximum deviation. The two FM carriers are
mixed at the output and fed to both of the video heads.

R —o 12y

M IN 20n

Fig. 7 A typical record drive amplifier as used in a JVC VCR.

Noise Coring

Video noise is an unavoidable result of .the recording
process, although it can be reduced with the best designs of
video recorder and high-performance video tape. The effect of
the noise is to make the picture grainy and hence lose the
sharpness of lines and edges. To improve the subjective
appearance of a picture, VCR manufacturers use a video-noise
reduction circuit technique which is called noise coring. This
works in the same way as a replay-oniy noise gate in audio. First,
the highfrequency video signal is separated from the low
freqgencies. The HF signal is put through a clipper or limiter
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which removes the noise energy located on its average axis. The
HF and LF signals are then recombined.

Aswith so muchvideo circuitry there is virtually no value in
drawing a circuit diagram of such a system, because it would
consist of just three integrated circuits and a few resistors. For
example, JVC use the 9V107 Filter/Amplifier, the SN7667
Limiter, and the VC2011 Mixing Amplifier/Buffer. The latest
models use even fewer ICs!

If excessive coring is applied the picture will appear sharp
but will also seem very unnatural, because much of the fine
picture detail will be lost along with the noise.

Drop-out Compensator

The term dropout is almost self-explanatory. When a
segment of the tape has shed its oxide or has an embedded
impurity then the recording will be interrupted and the signal
will drop out. On the television screen these gaps are visible as
random white lines that appear fleetingly on the screen. Get
enough of them and they’ll certainly ruin your viewing, so again
the manufacturers have sought ways to minimise their effect.
One technique is to substitute a picture line for the missing one
but without an expensive memory this seems, at first glance,

more than a little difficult.
OnE LINE
DELAY

W e >y . ]

]
DAOP OUT
GETECTOR

LIMITER
_—

Fig. 8 Drop-out compensation.

However, as the drawing shows the usual circuit is quite
simple. The FM signal is played back through a limiter (to
maintain constant amplitude) and then fed to a dropout
detector which senses gaps in the signal. If a gap is found a DC
control pulse is fed to the switch/mixer to disconnect the direct
signal path and to connect instead the output of a "one line’
delay line. Thus the previous signal is substituted for the missing
one. In this way the worst drop-outs remain unseen although a
long term drop-out cannot be accommodated.

The Video Disc

Quite staggering sums have been spent by the electronics
industry in developing and launching three competing video
disc systems. It is seen as the Great White Hope for making
billions of dollars of profits in the coming decade, although
many industry observers feel there will be strong consumer
resistance to a playback-only system. My favourite quote was
from an RCA spokesman; “What's £200 million to a company
like RCA™! The RCA system is called Selectavision and is made
in the USA. From Philips (HollandyMagnavox (USAY Pioneer
(Japan) there is the LaserVision system and from JVC {japan)
there is VHD; so called because they haven’t thought up a
punchy trade name yet. It's no surprise that al] three systems are
totally incompatible and use completely different approaches.
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Just Lasing Around

The Philips system is called LaserVision and is an optical
system reading the signal encoded as pits on a reflective disc by
means of a laser beam. This system was first launched under the
Magnavox label (a subsidary of Philips) in America in late 1978.
The system works well and the players have sold steadily but
there have been continual problems with disc quality with
(according to some observers) a 90% reject rate sometimes
occurring. The current models use an expensive gas(neon) laser,
although the design originally conceived the use of solid state
lasers which will become available at a far lower cost —
eventually, that is, so Philips are keeping an unusually low
profile in their marketing, at least until they can make a
worthwhile profit on the players. The difficulty is in
manufacturing a solid state laser v/hich has a wavelength short
enough to focus on the very narrow signal track on the disc.
Because the video signal is recorded in an analogue (not digital)
form, it is not easy to correct the etrors and ghosting which
occur if parts of two adjacent tracks are simultaneously
illuminated by the laser beam.

PROTECTIVE LA.COU!R COATING

PLASTIC I N METAL (aLuUMINIUM) MIRROR

THE LASER BEAM (S
FOCUSED ONTO THE
TRACK

Fig. 9 A cross-section through the LaserVision disc.

VIDEO DISC MANUFACTURE

Of all the video disc types, probably the hardest to manufacture is
the optical disc used in the LaserVision system.

The original video programme is recorded onto a professional
video tape recorder using 1” or 2” tape. It is played back on to the
disc ‘cutting lathe’ where a high-power laser beam tracks a
modulated light beam over an ultra-smooth glass disc coated with a
photo-resist material. The exposed disc is chemically developed,
etched, and washed 1o leave a visible spiral of pits etched into the
glass surface. The glass is then coated with a fine coating of silver to
form a conductive layer, which also allows the disc to be played as a
3ua|ity check without damage (there is no physical contact with the

isC’s treated surface).

The disc is then plated with nickel, followed by a layer of
aluminium,. The glass master is then removed (and damaged beyond
further use) to leave a negative which is referred to as the 'father.
More nickel is electro-deposited onto the record side of the father to
produce a positive ‘mother’, from which a number of nickel negative
stampers can be grown again by electroplating.

The video discs proper start off as a blank sheet of 1.3 mm
acrylic (Perspex) which are thoroughly washed and then coated with
a 30 micron thick layer of photosensitive lacquer. The disc is then
gently pressed against one of the negative stampers to give the spiral
track of indentations; they can then be exposed to the ultraviolet
light which hardens the photo-resist. The discs are then loaded into
large vacuum chambers where they are immersed in an aluminium
vapour for about 30 minutes. This vapour causes a very fine
reflective coating to be deposited on the dis¢; a coating which is
then protected by a layer of clear lacquer.

So far one disc side has been produced, so itis glued to another
side and the final two-sided disc is balanced electronically to ensure
stable rotation in the player.

The entire process is semi-automatic up to the ldst important
stage -- final inspection. At present the discs are checked by
actually playing them with an operator watching the programme on
a television screen. The inspector checks four discs at a time (four
screens) in what must be one of the most boring jobs of ail time.
However it has not yet proved possible to automate this process or
to rely upon fast playback during inspection. I

Two types of disc can be viewed on the LaserVision player.
These are CLV (Long Play) which gives a playback time of one
hour per side; and CAV (Active Play), giving about 36 minutes
per side. The long playing CLV disc keeps each video field the
same length but increases the rotational speed as the ‘groove
lines” get nearer to the centre of the record. Thus the speed at
the outer edge is about 500 RPM but by the centre of the disc
thia has risen to 1500 RPM. The CAV disc is played with a
constant motor speed but the length of the fields decreases
closer to the centre as a consequence of the reducing diameter.
This is the type of disc which makes LaserVision more
interesting. The laser can move across the disc in 24 seconds,
passing over some 54,000 separate television frames. Thus with
the correct control mechanism the frames can be read one at a
time(rather like a massive card index library), watched in fast or
slow motion in either direction or be held in a *still frame’ mode
— for months if necessary because in the absence of physical
contact there is no wear on the disc,

The CLV discs will normally be used for recordings of
entertainment because these ‘special effects’ are not possible.
The rotational speed of the disc varies so that there is never a
fixed number of picture frames in each rotation of the disc.

The Versatile VHD

The laterunner in the video disc contest is VHD (Video
High Density or Video Home Disc) system developed by JVC in
Japan and backed in the UK by the Thorn-EM] group. This
system is very similar to both LaserVision and Selectavision but
uses a 10” diameter disc instead of one of 12”. The disc (which
plays for one hour each side) is pressed from conductive plastic,
with the signal pressed in as raised and lowered patterns but no
groove as such. The signal is read by a capacitive pickup which
follows the spiral track by using a sort of parallel tracking servo-
controlled arm. The VHD disc suffers some wear in use because
the tracking stylus slides over its surface and so the repetitive
play of, say, a still frame could, as with Selectavision, shorten
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the disc’s life.

As it stands the VHD system is not ideal for the playback of
still-frame pictures. Each rotation of the disc holds in its signal
track two full television frames ie four interlaced fields. Thus if
the same track is scanned repeatedly there will be some visible
‘judder of the picture as the two different frames alternate. Two
solutions exist. The first is to feed the frame into a digital frame
store where it is converted from analogue to digital form and
loaded into a memory. The ‘frozen’ picture can then by
continually readout from the memory, converted back to an
analogue video signal and fed to the television to give a perfect
still frame.

This is the approach the television companies take and it’s
an ideal approach except for one thing — the video frame
stores cost £17,000and upwards, hardly suitable for fitting inside
a £350 video disc player. So JVC have adopted the somewhat
more pragmatic approach of recording each TV frame twice, so
that for every rotation of the disc only one picture is seen. Now
such a doubling-up will mean that the programme will be
viewed in slow-motion. Solution? Easy — just double the
rotation speed and accept that these discs{Type [will only run
for 30 minutes a side. if we put a three hour blockbuster movie
on to these discs we will need three, viewing all six sides, so the
early years of video disc may resemble the days when a
complete opera could only be heard by playing a stack of
78 RPM records! Already there is talk in Japan of an
‘autochanger video disc player — the jukebox of the future.

The RCA Selectavision Video Disc System

This system uses a flat circular disc of 12” diameter which
has the television sound and picture signals recorded onaspiral
groove rather like an audio disc. However, there are 10,000
grooves per inch {compared to 250 on a audio disc) and the
information is recorded as frequency-modulated vertical
undulations of the Vshaped groove. The plastic disc contains a
fine carbon dust to make it conductive and is covered with a
film of oil to lubricate the playback stylus and so increase the

81



FEATURE : Video

STYLUS

2.5 MICRONS
= 0,0001°

TRACKING
FORCE 0 06

DiAMOND STYLUS

METAL
CAPACITIVE
PICKLP

e s o)
0I5C DIRECTION

Fig. 10 RCA Selectavision groove geometry.
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Fig. 12 The RCA video disc signals.

life of the disc. The stylus runs in the groove but actually senses
the signal through the use of capacitive coupling between the
stylus and the disc — each being one plate of a capacitor. The
stylus is long enough to ride over the signal peaks pressed into
the groove, so the disc surfaces rises and falls under the stylus
electrode giving a capacitance variation of about 1 x 10—+ pF
peak-topeak. This almost insignificant change in capacitance is
what constitutes the output signal.

The capacitance is made part of a 910 MHz resonant
circuit which is fed with a signal from a 915 MHz oscillator; a
frequency which falls at the half-amplitude point on the
resonant curve. As the discstylus capacitance varies, so does
the resonant frequency and the amplitude of the 915 MHz
oscillator output signal. Thus over a period of time the 915 MHz
signal is amplitude-modulated by the disc signal which can be
simply recovered using adiode detector. The outputsignal is, in
fact, two frequency-modulated carriers, these being 716 kHz
(audio) and 5 MHz video. These carriers are fed through limiter
amplifiers to take care of the 20 dB or so of level variations that
occur, and the constant amplitude signal is fed to phasedocked ®
loops for demodulation. The remaining circuitry contains quite
complex arrangements for reconstituting the composite video
signal and others that detect and compensate for playback
errors.
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Fig. 13 The Selectavision playback demodulation system.

Are You Being Servoed?

Early prototypes of the CED disc system (as it was known)
used an ultradightweight tone-arm which supported the
capacitive pickup in a conventional record player fashion.
However the current design of pickup is quite heavy,
incorporating the highfrequency resonators and amplifiers; and
so it cannot be guided by the extremely small side forces
generated by the microscopic groove walls. For this reason the
pickup is mounted in a servo<controlled arm which tracks
across the disc in response to the stylus motion (see Fig. 14).
Obviously no servo or gear-train could follow every small
movement of the stylus so the pickup is allowed some 2 mils of
free motion.

As the drawing shows, a conducting ‘flylead’ is positioned
in-line with the stylus and its position is detected by two sensors,
one to each side. The two sensors are varactors whose
capacitance is modulated by a 260 kHz oscillator. Each is of
opposite polarity, so with the flylead absolutely central the
capacitively coupled 260 kHz variations cancel out. An offset in
position will cause a 260 kHz component to be detected by the
flylead and result in an error signal being sent to the arm motor
whichwill reposition the arm. The use of these opposing sensors
largely cancels out most of the temperature variations and
provides a very stable electrical centre.

260 kHz
OSCILLATOR |

PHASE
| SHIFT

i

1\

STYLUS FLYLEAD Disc

B

Fig. 14 The stylus position servo system.

Looking Ahead

Finally, the future. Matsushita and Pioneer(with some work
by RCA) have produced optical videc disc systems which can
record programmes (or data) and subsequently replay them.
During recording the laser works at full power and bumns into
the surface of a blank disc; when switched to low power it reads
it back LaserVision-fashion. The Matsushita system puts 15,000
still pictures on to an 8” disc and although that represents only
five minutes or so of a video programme, it will only be a short
step to a complete optical record/playback disc. Meanwhile
Sharp and Matsushita (Panasonic) are working on a magnetic
disc recorder which also uses a laser, but in this case it alters the
magnetic characteristics of the disc coating. ETI
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OPEN FRAME MONITORS AVAILABLE FOR OEM'S

The PRINCE of Monitors

offers better Monitoring.
24MHz Bandwidth-ensures a clear crisp display.
Available with P4 White P31 Green AND L1 ORANGE

Scon 626Mnes/50 M, Deflaction: 1107 Active raster - 240 x 1 T2mm.,

Bpndwioth {Jd8): 10 He-24 MH: (a1 J0B poiats). Charactar display
RO charactary x 24 linay. Morizontal fraguency: 15625 Hr 0 5 KHz,
vertical frequency: S50 H2 Horizonisl |Inearity: 2 3% Vertieal
Nrearity: £ 2%, Geomettic darortion’ £ 1.3%. ENT (at zero besmn
cutrent): 13kv £ 0.5V Pawsr drain: 30 Watt approx. Voltage
supply. 110V ~.C. 50 He/220¥ AC 80 Hz/240v a.C.. SOMy/
L 0% upon requmt. Viaeo lnput: 2 x BNC - or CINCH — or
P 259, (¢ompasite video)l negative sync. Input 0.5-4V p_p, across
75 Ohms X-Rap taclation’ centorms to 1LE.C. Spec. No 65, Ovarali
cirmamnsions. 320 -370 K 265 MM, Weight: ? Kg eproN, Ambient
tampargture. 0 -45%C

OTHER CROFTON PRODUCTS INCLUDE: Computer pediphergs
eqdpment. Frames grabber, Blappy ok deives, Floppy disks
Computer power sypplies, C.C.T.V. monltors, Uncsred monitors,
Monitor P.C_8's., Cothods fay tuber, VHFAUNE modulstory, Video
switchers, Video distribudon amplifiers. Carmers housings, Pan snd
Wit ynits, Camera leny, Camars 1ubes, Printed clrcuit board servics

CROFTON ELECTRONICS LTD
35, Grosvenor Road, Twickenham, Middx, TW1 4AD,
Telephone: 01-891 1923/1513 Telex: 295093 CROFTN G

—————
POWER SUPPLIES
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TV taxe .115.0.0:4'" Tomo-
dal wanghoremd mmumm
@owwn meke 1ha rawel for pour micro
CheLY L3750 phus £1.00 canr.

b vt B amp reguletor. This mooen
~odule torme T Cefect bead for
your supoly £3.50 carr S0p

S vok 60 amp swich mode cimEect
ppiyorny 8 =8 87 2 1
£25.00 p4 (2.38 carr,

12 voit B amre pwiich mode supoly
38" ud" 85 £172.00 chaw O 30 cane
M voit B arg swestch mode

3§ NEE NT (2000 phus (50 com
PRINTERS

1BM Scecing 75 Gofftbal prieaed!
seyhoed for supert: Witen

OMLY £ 199,00 phus £10.00 cen

8” FLOPPY DISC DRIVES

1.6 Mbegabyie Orimin Suied Orutie Derwre
BRAND NEW DRETMG Quppy ddac svvs o 8
PRI PGy oW grioe.

svse] Qws capunity-

]

299 lnemrngl vitacyrings sbomt
rrontey G R deyle Mg

B9 L MArIDOCE duRet

%~ ONLY £200.00 » [$ corr

Honepwot Bull D120 10 megabsyie Heed dise.

BRAND NEW DMLY C80.00 cor. £90.00

DRE 4000A S50-2900 ) taibrd entPdsjoabit ek

BRAND NEW Ol ¥ (800,00 1 Doiphin BDEO 80 column. 112 chers!
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CARRIAGE AND PACKING
AT COST 124 LENMARDIBOAT WE ALSO BUY SURPLUS
CALLERS WELCOME BECKENHAM, KENT BRI1GP  COMPUTERS AND

COMPUTER PERIPHERALS.

B ZREGIT VR PLEASE RING FOR DETAILS

01-778 3600

EDMUND SCIENTIFIC
ILLUSTRATED CATALOGUE

Write now, or visit our showroom

At last this famous range of products is now
avallable in the U.K. and Ireland from RHEINBERGS
SCIENCES LIMITED. Over 2000 products for industry,
education and the enthusiast, --"‘“-

Microscopic Accessories  Sclar Energy

Magﬂlﬂars & Microscopes Optics .
Magnots

Fibre Optics Laboratory Equipment

Motors & Pumps Lasers

Intrared Products Photography

Polarizing Materinl Educational Kits

Tools Dittraction Gratings

OEMm Holography

RHEINBERGS SCIENCES LIMITED, Dept. ETI
Sovareign Way. Tonbridge, Kent TN 1RN, Tel: 0732 357779 \
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PROJECT

SERIES 5000
- BRIDGINGADAPTOR

Some like it loud. Here's how to operate the two ETI-5000 MOSFET
power amp modules in the Series 5000 power amp in bridge
configuration with the addition of a simple, inexpensive module.

gain phase inverter that can be

installed within the Series 5000
power amp. The input to one of the
power amps is disconnected from the
input socket and is wired to the output
of the bridging adaptor. The input of
the bridging adaptor is connected in
parallef with the input of the other
channel. This leaves one of the input
sockets unused, although it could be
connected to the other input socket if
required.

The bridging adaptor must not
degrade the distortion figures of the
amplifier to which it is connected.
Similarly good noise figures and
freedom from slew-induced distortions
must be ensured through careful design
of the unity gain amplifier stages.
Unfortunately, amplifiers with a gain of
one tend to be the most difficult to
stabilise because of the relatively high
amounts of negative feedback. To
overcome this problem and to

This project consists of a unity

The board installed in the Series 5000 amp at the left hand end of

the chassis.

ETI JULY 1982

maintain good noise figures, NE5534N
op-amps were used in the design.

Noise Problems

The conventional way to achieve
an inverting amplifier is to ground the
non-nverting input and insert the input
signal into the inverting input via a
resistor. In this configuration the
inverting input is also connected to the
output of the op-amp through another
resistor and forms a virtual earth point.
The input resistor therefore forms the
input resistance of the stage. Since this
is connected to the output of the
preamplifier the value of this resistor
must be high, ie around 10k-100k.
Unfortunately, this would seriously
degrade the noise performance. To
overcome this problem the bridging
adaptor has been broken into two
stages. The first is simply a unity gain
buffer. This stage has low noise figures
and an output impedance low enough
to drive the following inverter stage.

Since the input resistor has been kept
to a small value in the second stage a
good noise figure results.

PARTS LIST

Resistors (all % W, 5% except where stated)
R1,2 100k

R3-6 1ko
R7,10M 100R
R8,9 kS22 W
Capacitors
- C1 220n polyester
C2 1n0 ceramic
C34 10p ceramic
cs 10n ceramic
Co 100u 25 V PCB electrolytic
c7.8 1000u 63 V PCB electrolytic
9,10 10u 25 V tantalum
Semiconductors
1C1,2 NE5534N
D1-4 1N4001 or equivalent
iD1,2 12 V 400 mW zener

Miscellaneous
PCB (see Buylines); mounting hardware;
hookup wire.

Fig. 1 Component overlay for the bridging adaptor.




NORMAL SINGLE -ENDED
POWER AMP

INPUT O

VERY SMALL SIGNAL
CURRENT ONLY

Fig. 2 Single-ended power amp showing
how current flows in the power supply and
the load.

Construction

Construction of the bridging
adaptor is not difficult since all
components are mounted on the PCB.
The components can be mounted on
the board in any order, although it is
probably best to leave the two large
electrolvtic capacitors until last. As
usual, be careful of the orientation of
all polarised components such as the
electrolytic capacitors, ICs and diodes.

Solder input and output leads to
the board and bolt to the side bars on
the left hand side of the power amp

(viewed from the front), as shown in the

accompanying photograph. Use
twisted pairs of 32 x 0.2 mm plastic-
covered hookup wire, as with the

existing input wiring. Solder the output
directly to the input of the power amp
closest to the bridging adaptor. Solder
the input leads of the bridging adaptor
to the input socket of the other power
amp. Included here is a block diagram

of the Series 5000 power amplifier
showing suitable modifications to
incorporate the bridging adaptor.

Performance

The prototype bridged Series 5000

HOW BRIDGING WORKS

The amount of power an amplifier can
deliver into a certain load is determined by
the simple equation:

P = VYR

where V is the supply voltage and R is the
resistance of the load. To achieve more
power we must either decrease the
resistance of the load or increase the supply
voltage. Either of these will cause an in-
crease in the amount of current to flow, and
this must be catered for in the design. Un-
fortunately, power transistors are limited
by the maximum voltage they can with.
stand so the supply voltage cannot be in.
creased indefinitely. An amplifier with a
supply voltage around 50V is probably
capable of supplying around 42 V peak to
the load, the remaining 10 V being dropped
by the output transistors, driver transistors
and the power supply. This corresponds to a
power level of around 100 W RMS into an 8
ohm load.

In order to increase this the load could
he decreased to 4 ohms, for example. The
simple equation above predicts a power
level twice that of the 8 ohm case. In prac-
tice this ideal is never met since the in-
creased current causes increased voltage
drops. in the case of a MOSFET output stage
such as the ET$-5000, the relatively high on
resistance will cause quite a high voltage
drop, decfeasing the maximum output
power to around 150 W for a 4 ohm load.

In order to increase the power of
audio amplifiers it would seem we must in-
crease the supply voltage and design the
amplifier so that it is capable of with-
standing higher signal currents. A closer in-
spection of Fig. 2, however, reveals another
alternative. The conventional power
amplifier consists of the amplifier itself and
a power supply, as shown in the digram. The
power supply 1s represented by the pair of
capacitors. These correspond to the main
storage capacitors in the power amp. The
rest of the power supply has been omitted
since its purpose Is simply to maintain the
necessary DC voltage differential between
the ends of the capacitors.

In a class B output stage only one of
the output capacitors is supplying energy to
the load at any giventime, The arrows in the
diagram indicate the direction of the cur-

rent flow when the power amp is delivering-

a positive-going output signal. As can be
seen, the large signal current flows from the
positive supply capacitor to the power
amplifier, through the load and via an earth
return path to the electrolytic capacitors.
Every wire in this current path has
resistance, so voltage drops occur at all

points in the circult. These voltage drops
can be extremely significant in the perfor-
mance of the power amplifier.

The distortion figure for the ETI-5000
module, usually around 0.001%, can be
degraded to worse than 0.3% if the
resistance in the power supply leads ex-
ceeds a small fraction of an ohm. If ex-
tremely low distortion figures are required
the entire heavy current path and earth
leads should be wired with one of the very
low resistance speaker cables available.

We have seen above that at any given
time in a ¢class B power amp only one of the
capacitors is supplying power to the load.
So the load has access to only one of the
supply rails, If both supply rails could be
used at the same time the voltage available
to the load would be doubled without hav-
Ing to redesign the amplifier, so long as the
resulting current were within its
capabilities. This is the purpose of the
bridge configuration with power amps,
sometimes referred to as ‘bridging’. The
principle is shown in Fig. 3. Two identical
power amplifiers have been used here, the
output of each going to opposite ends of the
load. The input signal is fed to the input of
the first amp in exactly the same way as in
the more conventional approach. The ar-
rows indicate the direction of current flow
for a positive-going signal voltage. At the
same time, the input signal is fed to the se-
cond power amp via a unity gain phase in-
verter. A positive-going inputsignal voltage
becomes a negative-going signal at the In-
put of the second amp. While the output of
the first power amp is swinging positive the
output of the second amp’is swinging
negative, so the load experiences double
the supply voltage (neglecting for a mo-
ment the Increased voltage drop due to in-
creased signal current).

In the 4 ohm case discussed earlier the
signal current is doubled, while the supply
voltage remains much the same; the max-
imum power is therefore doubled. In the
bridge case, however, the maximum signal
voltage is doubled, thus also doubling the
current, Since power is given by the product
of voltage and current the power increases
by a factor of four. In a real amplifier, of
course, this power is never achieved. Once
again the voltage drops across the output
transistors, etc will decrease the power con-
siderably, and this is especially true when
using MOSFET output devices. To make a
closer estimate of the power that can be ex-
pected of an amplifier when connected in
bridge, determine the power delivered into
a load of half that used in the bridge and

double this value. If the bridge is to be used

with an 8 ohm load, for example, determine
the power delivered by one amplifier into a
4 ohm load and double this figure. In the
case of the ETI-5000 module the power into
4 ohms is around 150 W RMS, so the power
achieved by two 5000s in bridge should be
around 300.W RMS. Measurements carried
out with the bridging adaptor gave power
figures between 280 and 300 W RMS, in
good agreement with the estimate.

There are also limitations, however,
which must be considered for successful
operation of a bridge amplifier. First, since
each amp is effectively driving a load half
that of the real load, the load resistance
connected to a bridge amplifier must be
twice the minimum load specified for in-
dividual power amps. Since the minimum
load recommended for the ETI-5000
module is 4 ohms the minimum load usedin
bridge should be 8 ohms.

Another problem associated with
bridging is that both power amps used
should share the same power supply to en-
sure the integrity of the earthing system. If
this condition is not met, the distortion
figure and stability margin of the amp will
almost certainly be degraded. In Fig. 3, two
Independent power amplifiers are con-
nected in bridge. This is done by joining
their earth reference points together an
driving the loudspeaker with out-of-phase
signal voltages. Current resulting from a
positive-going signal voltage flows from the
positive supply through the first power amp
and through the loudspeaker to the second
power amp, and then to the negative supply
rail of the second power amp. The circuit is
completed by the connection between the
two earth points. The problem is that, since
this connection has a finite resistance, a
voltage drop will occur across it, varying
with the signal voltage and modulating the
earth current for the second power amp.

The solution Is to operate both power
amps from a single power supply. Figure 4
shows a pair of amps connected in bridge
and using a common supply. Once again,
the arrows show the direction of current
resulting from a positive-golng signal
voltage. Notice that in this case the connec-
tion between earth reference points has
been eliminated and both power amps have
access to the same single reference point.
This is one of the reasons the Series 5000
power amplifier was conflgured with a
single supply even though two power
transformers and a total of four elec-
trolytics were used; the two channels in a
|stereo power amp could be bridged, form-
ing a mono power amp. For stereo opera-
tion two such amplifiers are required.
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PROJECT : Bridge Module
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HOW IT WORKS

109R

The Bridging Adaptor is a unity gain (gain of
x1) inverting stage that has its input in
parallel with one power amplifier module
and its output driving the other power
amplifier module. Thus the power amp
module it drives operates out of phase with
the other power amp module.

The bridging adaptor has two stages
— anon-inverting inputbuffer stage and an
inverting output stage. The active device in
each stage is an NE5534 high performance
op-amp. A on-board rectifier provides dual
supply rails regulated by two zeners.

Input is coupled to the non-inverting
input of IC1 via an RC network consisting of
C1, R2, R3, and C2. Resistor R1 provides a
DC return for the input line. Resistor R3isa
low value to ensure good noise perfor-
mance for IC1, and together with C2, a
lowpass filter is established to ilmit the slew
rate of incoming signals to prevent slew-
induced distortions. Feedback for IC1 is
provided by R4, connected between the
output and the inverting input. The output

of 1C1 drives the inverting input of IC2 via
R5. Feedback around IC2 is provided by R6.
The feedback constants for both IC1 and
iC2 are arranged so that each stage has a
gain of one.

The output from IC2 is coupled via R7
and €6, which provide a low frequency
rolloff, C6 also providing DC blocking.

The bridging adaptor is powered from
the Series 5000 amplifier power supply
transformers. Diodes D1 to D4 form a
bridge rectifier providing about +52V DC
with respect to the winding centre tap.
Capacitors €7 and C8 provide smoothing.
Two zener diodes, ZD1 and ZD2, are used
to provide regulated positive and negative
12V DC supply rails for the two ICs.
Resistors R8 and R9 provide curreat dropp-
Ing for the two zeners and R10/C9, R11/C10
provide further filtering. Capacitor C5 pro-
vides a high frequency bypass for the supp-
ly rails. Capacitors C3 and C4 provide fre-

‘quency compensation for IC1 and 1C2

respectively.

Fig. 3 (Top left) Two separate bridged
power amps showing individual power
supply and load currents.

Fig. 4 (Centre leff) Bridged power amp and
single supply showing load and supply
current flow.

Fig. 5 (Bottom left) Circuit diagram of the
bridging adaptor.

amp performed favourably and gave
distortion figures around the resolution
of our THD analyser (approx. 0.003%)
Similarly, noise figures were not
degraded and the adaptor tested was
free of siew-induced distortion. The
power output achieved was around 300
W RMS when connected to an 8 ohm
load. Connection to a 4 ohm load is not
recommended for the reasons given in
the accompanying box.

cr
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Fig. 6 How to wire the bridging adaptor
into the Series 5000 amplifier for bridged
operation.

BUYLINES —

As usual, we can supply you with the PCBs;

:the order form is on page 71. Nothing else
should cause any problems; the NE5534 is
available from Watford Electronics, or as
an alternative you could use the TDA1034
from Technomatic.

ETi JULY 1982

ETI



Nil-l RIO WIAGE CONVERTOM type 5806 (CV144) 107 dis. Reguiwe
iy lgw Curvend IKV 10 8KV suprey, bosed. Wih dela

nuo-- 10 ot {100

INFRA RED QUARTZ LAMPS, Z30v €20 waas Sire LI% » %* da £V50

s 1001 €10 240V 1650 Wars Sae 22% & %™ oa. (3 ol 10 oM E26

FANS 116V 13Wan Sisa 3% = I% x 1W".

CENTAUR FANS NSV Soe 4% % 4%

Seconghand -
n IR, New (450 es

Secontignd £2.50 e
DELAY LINES 50 mdncescs. Ground<b-et Size 2 » 218 x 518

Now Mg on 10 ot L2

PULS! TRANSFORMERS. 5cb min Sise % % 'EJ!. w BN Secondary
1re WOped. Maw. Sunsbie for Thyralor rggenng. 200 8. 10 off £9.80,

1000"(1

uomstszCumumumwmmu How [1 82

Dlm HCONTACGLS ROTARY SWITCH Singie pole 10 wiyr. Fiinisd
rcunt mount. New 10p es. 180 oft 7. 1000 oM (80,
STEPPING MOTORS — 200 Steps 20 ofin lorque 12724V Input. 5 wire

12 aa.

STEPPING MOTORS — 200 Saeps 30 62/ torgud TXW axnn A wire, (4 sa.
srspng uou)ks § Voit 3.3 Amo aperevor 2 Wiew. PPS 0220,
AMP O

STEPPING uofons mzmdoncu be used an p tacho. 12/ 24V Wl
work on BV £1.60 en. 510e (B

SNGLE LY TELEPINTER PAPER, Sire $7/% u 37718, 1 25 sach or 12
rolle hee 12 PEP E3.50

BLACK RIEBONS £OR TELIPAINTERS Mo each or § for €4

MIN KEYBOARD Pysh contacts, manked 08 & A-F & 3 optioral £1.75 an

10 tov {18

KEYBOAND PAD Sird 3 & 2% N Z' Ngh with 12 Alme Rewd Swiiches

B:'nan;-ndnpnm 08 B a 51 with onm bldnk. £4 ee. b oM {15

P

OOMN'T TAKE CHANCES Use the proper EHT Coble Y0p mate £7 50 100

metren PP (2.

AAPIO DISCHARGE CAPACITORS 3 mic 4KV €8 sech. Par 2.

::{JY%EAPAD'YDRD.IMIVDCW SumIn"da x T, (1.25 00
or

£M.T. CAPACITOR 500 ! 0KV 200

olcour:mc CAPS 0.06mid YOV; aolm 0.047 200V; 33001 YOO off

ons type

CAPACTIORS ab ae p each, 3X000t, 2200 200", QOVMAS 1O, 9.1 uf 800V,

AEMO TV Type MULTIPUER, Two high voftape cumuts B focus £V sach

10 1o £8

RASSCO 250% 104 THEAMOSTATS waths Connos Knob cestvared 50-200°C.

MI.PROPHDNEILA!HECE NSERTS B Min. B2ang New wespper. T50 o8
10 ot Ik
'rnmsioqutns - A Brand New .

Amp S282% w2 n 271208

i Tip &b 10 oft (8.

2 windgs
Sadd>- Wy Mx: 247 Inpt Sec 120-10V revd SYA.
100 ot £

TOROIOAL B-118-230V frews. Output 135-D-13.5v ated BvA, .70 na
10 oH 8.

TOAOIDAL 0-120- 200V leput Ot 012V WOVA pir wnding. Encacmsieied
identicat ip A.5. Comgonersy i {9 40. OUR PRICE {5 sa.

TELEPHONES — PEP £1.60 sw. 5-10 uevta £8. Over by brangaments
::;sq-:n&,m Grey, Bua, Green (.50 ¢4. 10 oMt 45 Ducoloured Edan.
Lo

748 stvie Biwck or Groy £7.00 am. Oraer Blach siyvie (2 5088

SOMED"' TRANSFORMEAS & CAPACITORS shasys ovaitatsi — piease

aqQques.

VARIACS - 2 Asmp. Ex-squipment, Good corufition. €17 e PP 3

TRANSESTOR mvmmﬂ TP AC 1.7 Amp isput. Swaching a1 MIEHZ.

Oroput wirdngs $0m Pot Comg, Can B rewound OF begken tor comprnants.

Clrcask Supoiied. £.75 e8. POP Q2. 10 oft £10 Caminge (B.

Comvort tas uni to 8 SUPER SATTERY CHARGER, Atiaciivg green
remavabie

rminewry guality cess — 100/DOTIOM [Herms =~ hesvy Quty OIwe
wanichos — @wwnmwnmconuﬂmw-:rnrw

Himingls 00 PO pare Tor conoecivg nade

UHH.PUV“U.WTSUZWEI

Mrw. VARIAC 0.8 amp s Blor Cose w2 IOK ® 8% 4 6% wnn D
we Myl &M BoCkein s gwing b curremt
wMAumﬂlP’tPu

AMPLIFA BOARD compless with Haot Sok & two cuteut Yoarmistons
tipe ZNSZK Croudt iupbad {150 88

CABLE TS Blck 13cm of Westn Som. 55 for BDD.

TOGGLE SWITCH. Centre oft. 200 swch 10 tos (.08

4 CORE CUMLY VARE sawrivy) 10 2 metres. 200 es 10 off D1 I0: W0 o [16
Mén Pomrmometrss - Ene. 1K Lin; 33K Lin 47K Lim. Ab 150 each.
100 o 012

WRE WOUND RESISTORS 4 WATYTS — allan Y0p ea: 10 off Bex 100 on (7

Youss — 10 M T50R: 22 — VRS DR V0N 150, B20A. T 18K

;L:EO;EW 18 Way. Mati colout, 750 per mefim. 100 matre dautn
an

GEC 4 Burcan UHF TUKER £4.50 an 10 off €12
GAC § Butson UNFIVHE TUNER £2 es. 10 oft F1S
$OLIO STATE UHF TUNER 38MHZ £V ea. 10 off I8,
PHOTOM! rbmns-umw-mm POF ull ben £150 en.
Int-.h?‘ waredowr £2 sa; Aenericen 2 ncammu-w
Asmaricen by RCA (8 as: MULLARD IMAVP Usefd s Xirren €4
HOREYWELL STRIP CHAAT PAPER KN coty. Ret bo 37"525 on
EVEN 12/85. B pwr rob. 101088 14 PHP 3,50

BLUE THMEAMAL PAPER 4300 rof 8% wede C1.50 e roll PEF L2 ¢
1088 OB, Carr, 8.

PO PULL COMPONENT & TEST EQUIPMENT LIET WRITE OR FHONE

——

MINIMUM CRDER OF GOODS £3. MINIMUM PACKAGING & POSTAGE £1.50. VAT a1 15% MUST be ad

PLEASE ensure sufficient monies is sent to cover PACKAGING and Postage 10 avoid deia
BETWEEN Gam-1pm and 2-5pm Mondav to Saturday inc. BARCLAYCARD (VISA)and A

In us dispatching your

MARCON! AM/FM SIGNAL GENERATOR type
TFI068B/6S. 10-470MHz In & bands

£I78 sach. Camiage (6.

WAYNE KERR COMPONENT BRIDGE typs B521
{CTI?B). Rassiance ImOhm- 1000 Meg Ohm: Capeci-
tance S000KuF-1pF; Inductance TuH-S00kH. Wi

ot manual. ONLY £40 coch. Carriage £6.

AVO VALVE TESTER rype CT150 (H velve bases! with
copy of manual, £20 each .Carriage (8

AVO TRANSITOR ANALYSER type CT44¢ with copy
1 of manusl C20 each, Carria,

| avo SIGNAL GENERATOR No 2 AM/FM. AM 0.45
B| 25MHE: P 20- 100MMHZ. With copy of manual £78

ooch, Corrage £8.

MARCONI COUNTER/FREQUENCY METER TF1417/2
' TMET286 - S00MHz .

with Convertor type TF2400/
38 ooch. Carrispe €5,

TELETYPE PRINTERS KSR3I3ASCH Keybomd FH0.
ASRI3 — ae sbove with B bit punch and resder £78.

Carringe (6 each unit.

vohs, AC/0C current;

ohms etc.

Brand new, boxed
£12.50 asch PBP (2.50

SINE b SQUARE WAVE
AUDIO 0E¥ERATOR

Type
20M2-200K02, Portable.
As new
ONLY {35 sach PEP £4

SCOPE STYLE CASE size TH™+ 718" 2 13% " deep
with aftraCtned blug covers B strap handie. As @8 a
TACHITOSCOPE but idesl for the home constructar for

e is, £4.50 eoch PEP £2.60

1SOLATING
TRANSFORMER
280V input 240V
Gutput 1300 Watts
€15 cach, Can, {8

ded to TOTAL of GOODS
oroer, CALLERS VERY WELCOME STRICTLY
5S taken. Official orders wekiome,

CHILTMEAD LTD

NORWOOQD ROAD, READING

(2rat tuening Wett past Aseding Techmeal Cotlege in King's Road 1hen first nghi -

IKEGAMI 20" BLACK b
WHITE MONITORS
Solid State. Vdeo i

Int. & Ext Sync.
£88 oach. Carisge £6

& PACKAGING, BUT

TELEPHONE NO. READING 669656

ook on rignT for door with ~ Spoked Wh:

It's easy
to complain

about
advertisements.

The Advertising Standards Authority.
if an advertisement is wrong,we're here to put it right.

ASA.Ltd. Brook House,Torrington Place, London WCIE 7HN.
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HIFt STEREO AMPLIFIER KITS

From ore of Britsin's leading esoteric amplifier manufacturers comes an axciting new packape of stapo amplifier kits, designed to offer 3l the advantages of true high fidelity but without the

usual price penalty.

These ngw kits offer the choice of moving magnet or moving coil inputs, 40 10 100 watts par channal, In fact, everything 1hat made the previous models 30 popular s Mcluded but with sdded

styls, seme constructon and 8 full two year warranty,

The now rangs consists of The CX 1010 Sterea Pra Amplifier, The CK 1040 WPC Power Amphfier, The CK 1100 WPC Power Ampiifier,

CK 1010
machanical ssaembly of the connechons and controls 1o the pre punched chasss,

mowing coll nput can be fitted 10 axtend its versatdity. {MIK)
CK 1040

This kit contains ali the necessary parts 10 buld a complste pre-amp. Tha main PCB is resdy assambled and ested tharefore conatruction i simply § matier o1 POt 10 Point wering and

The CX 1010 takes ita DC suppty from the CK 1040, 1100 or, if using a dittersnt power amplifier 8 PSK power supply kit. Inputs for disc. funer and 1ape are provided and st optional add-an

Thia & 3 nominal 40 wett per channe! power amalifier kit which features our dusl pover suoply and the DC output for the CK 1010, All companants such;as heatpinks, wirg ard conmeclons aré

included and protection is provided trom short glreyit outputs.

CK 1100

wmn correcily sssembled thess kits are guarsnteed for Two vaars.

“It woLdd seam then thet Crimson have maintained their PosiNON 81 the top of the commevcial kit buid firia. There s no orental
averad &f sy price aad ondy 8 faw - - Such o5 the KA- 1000 (€500 4 ) — are of compavatie standard

becomes the reference point for kit from now o0,
PRICES CK 100 — ARP £90.00, CK 1040 —

Baschrycard or Access sccepted, othorwise send C.w.0. £.0.D. €1.00 exura.

SEND FOR FULL DETAILS ON OUR HIFI KIT PRODUCTS BY WRITING TO FREEPOST ADDRESS BELOW (

[ crimsonflekirik

Simiiar 10 The CK 1040 the model provides 8 nomirisl 100 watts per channel with extra hnatsmking and thermal Culouts sre provided as standatd

1 know of that can better the sound of {tus Combmapon

.«  can say no more than mar for £250 & {CK 1010/ MC2X ] 1100) i @ bargan snd one that !

ARP £119.00; CX 1100 — RAP £149.00; MC2K — ARP £25.000, PSK
ANl prices inctude PEP to anywhare in the U K. Export Write tor pro-forms

FREEPOST, 3 CLAYMILL ROAD
LEICESTER LE4 5ZD. ENGLAND
TEL 0533 761320, TLX 34554

- RRP £20.00

BOMEYWELL PROZIWITY ]
TELTOR

MALARD MODULES
m 7%

Futraa sowmig
TRANSOUCIRS ol

FWATCHES Sagrey Y] smslare 60 18sh
Go1d plated contbcts | srurte B DC. OSen | & 572 ,:‘,‘,,, e N LR N
Seset base (des ler pro- PHDTD CONOBETIVE woth Dal otch pai 28
genmng Gpmtor st | EHL VB g pome | o e Loe: | v TRy Shoraile
Toss 1Mpn Ryl IC'"H"-IN""'\Ir JLLE :‘2: frivacs TRANSMITTES, (irolte
manhaciuer § pece coaritl Cirevels & Lang funer uril {grcaved reguires
@ |ﬂnou'uﬂnnnu (e WO
Sy az vats M0 Sue tlg # | OO0 . FOLTER QYuami
L e CRYTTALS COUR ckoretnts 100 '
1 ('] hi
WH M i How" ol FRURE:  MIChors One nm'uu,‘na masderte Masrg cod
sachel Ten 0 65p o0 _por R"ﬂ"' s an chasin | [Fimmeiivpamio] Comrorern sr omisa (LTS
" 10 S a0 I e S~}
. 4 ——— 4
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mention N R e
gl JRR L s Ragivncala || ey o8
Sl Pt 3
ey e .m" e 1 Shertt rurwany Fllv ime | 2::
A - .,W“UN Voh. '“30[-‘-" 0 aeres o 1w SOSOHD
wasarum (260 Ay n
ey MM Wgh Pert Vb Jwidn - "“’. Dl
e B | Compsant ry Oy 05.50 nc VA e A
A MMM & wam Ao [1 3 BRAAND MEW o o
Fi? AN Dt [ [ SN, s P e a
OB it Te mamlactires orca
I BTEMEO CASSETTE TAPE |  wewAET] PACKARS EX. :
St wEADY Ouahty n:sru" EXMOTOROLA
Nall-wcn teslecament tor aost | 5+5NA|1 CAR
* L Duaniny iChedery wen mpsing ED
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Bkt | AAmQTT rare SADS |4 pam sl | AMPLIFIERS
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We didn’t have room for the fon Generator PCBs last month, but we forgot to
mention the fact. Anyway, here they are.
o -]




PCB Foil Patterns

MAIN BOARO

O ETI&Ren camo

ETI

QUALITY DOES NOT HAVE

TO COST VERY MUCH!

, (@ AUDAX HI-FI - SPECIAL PURCHASES vay 0

HG20825H4C 8" Bass mid range Bextrene cone. 40/60 walt Systems. £9.95

HO248452C 10° high performance bass Foam suspension

60730 watt systems £1295

HO13B2ZSHAC 5V bass mid range Bextrene cone. 40/60 watt sysfems
£6.95

Heavy magnet
HD13825J Smalier magnel version.
HIFZDJSMC 8" bass mic range foam surrgund. “square” silver Jront
£8

30/50 watt system

HiF20ESM 8° bass mid range. For 30/50 wart systems rofl surround.
treated cone. 4 ohm £6.958 ohm £7.95

HIEB?BSM{ 47 closed back mid range tor 30150 watl systems £5.50
HD1D00ZSHR 1° dome tweeler. 4" trame lor 60/80 wal! systems b3 ]

All moiels for B oftins unless siated |UK Post etc Speakers T0p fweclers and mud range 50p)

TV SOUND FROM YOUR HI-FI (MK 1)

High quality TV sound converter.plugs into aerial
socket of your FM tuner 9 volt battery operated
[battery not supphied). Nothing 10 look at . . but just
listen' Covers all UK. UHF Channels.

“Fitted slow-motion drive (Mk i)
Four button push-button version €1450 ¢/p 650. (UK Pgstetc. 65p)
On Demonstration for callers to 31 Edgware Road.

PIEZO TWEETERS ooyt e ™

1 M cange hom for descopalirones. WEL ER

2 2 Twsetes hom tor he idacone 06A £54

. 3 Pocaser tuF aad dace: [ TTY ]
o e b e [

S Found wersmn of Mo 2 0l U5

Gﬁ 6 Boamd from andng dok Sarc WSIA LB
I Y 1@ N Pt Free Qo Goenorcrarce g calery

A CES
ORDER BY POST (OR PHONE) OR CALL IN |¢élﬁ'{1'55n

AUDIO ELECTRONICS (72 73

Catalogue
Send large

01 Edgware Rd. London W2 1BN
Tel: 01-724 3564
J Also at Henrys Radio 404 Edgeware Rd. W2 BR4JRYS
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An entire
range of
low-cost
high-
performance
instruments

sabtronics ;

‘Making Performance Affordable’

"2010A 3%-Digit LE.D. Bench DMM 3020A 1Hz-200KH2 Function Generalor
*2015A 3%-Digit LC.D, Bench DMM “B110A 100MHz 8-Digit Frégquency Meter
2020 3%-Digit LE.D. Banch DMM *B810A BHOOMH2z 8-Digit Frequency Meter
with Microcomputer Interface  "8810B 800MHZ 9-DRit Frequency Meter
2033 3W-Digit LC.D. Hand DMM 8000B 1GHz 9-Digit Frequency Meter
*2035A 3¥rDigit LC.O. Hand DMM B700 10MHz Universal Fraquency
*2037A 3¥-Digit L.C.O. Hand DMM Counter/Timer
with Temp. PSC-65 600MHzZ Prescaler
LP-10 10MHz Logic Probe 9005  5MMz Single Trace QOscilloscope

* Also avallable in kit form.
Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices — nc-one can beat our
price/performance ratio.

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

Blla
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The MICRO
PROFESSOR

solvesthe'mystery’
of micro-processors.

Micro-Professor is a low-cost ZBOA based programming to designing a complex eleclronic  cost development 100l ® Process controlter

migcrocomputer which providas you with an game. Completed programes can be stored and ® Electronic music box e Timer e Noise generator
interesting and inexpensive way to understand re-read via the cassetie intertace. 2K bytesof & Home appliance control e Burglar alarm

the world of microprocessors. monitor source program with documentations e Systemn control simulabon

Micro-Professor 1s a microprocessor learning also provided in the manual. Tester

tool for students, hobbyists and engineers_ Itis  Mi¢to-Prolessor provides a wide range ol other ... and much more!
alsc an ideal educational tool for teaching in apphcations: Low cost prototyping tool ® Law
schools and universities

The main object of Micro-Professor 1s for the
user toundersiand the software and hardware of

a microcomputer easily and conveniently. YECHNIC AL SPECIFICATION
Besides the ¢omplete hardware/software
system you have the users experimental s -~ CPU 280A CPU hgh perfarmance mCroprocessar wih 158 natruthons

manual. it includes sell-leaming text
with 20 expenments which range
from sinple, software

SOFTWARE COMPATIBILITY Capabie of executing Z280-8080/8085 mactvne Ianguage program

RAM 2% byles expandabie o 4K Dyles
RAOM 2K Dytes of sophishealed MoMMor erpandabie o BK byles

INPUT/QUTPUT 24 sysiem /D ines

DISPLAY 8 chipt 0.5” red LED dsplay

AUOIO CASSETTE INTERFACE 165 Dt per second averagh rate for data transier betwaen mhermory and
cassalie Lape

EXTENSION CONNECTORS Provides all usas of CPU, channel si9nais of CTC and 1/0 port bus of PIO
for usar § enpanson

COUNTER TIMER CIRCUITS Socket 1 providedt ZB0-CTC IC esva,

PARALLEL 170 CIRCLATS Socket s pronded ZBO-P101C extra

SPEAKER ANO SPEAKER DRIVER CIRCUNTS A 2 25" - diameter spaaker ss prowded for user's
APPRCALONS,

L USER'S AND EXPERIMENT MANUAL Compigle seif-iearmeng text wiih xpersments and
appicatons
CP TIONS (Pncas 00 apphcaton) Z80-CTC EPROM programmer board Prolotypng Board
Z280-PIQ, Speech syniheuser board. Autko Casseme 2K Ram

KEYBOARD 36 keys mciuang 12 funchon keys, 16 hex -dipt keys @nd 1 user defned hey

J

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

LUise the unigue ,I
Micro-Compute! to ruly ’
understand the ingale &
workifigs of frecropIoCessors P
ot samply Use as a ZB0A /@os\
ovakudhon sydtem ’l’ .
p yﬁd\
I, e Q@bQ\
PR
Y X
4 & é},
A
& Qp’
o]
=) a2 S°
@\ep\oo
(d'i»\d“ P
. 0‘3 & \1" ,;\
. SR
: ool
A & N o P M
' ' * Mai 79 P S o
Flight Electronics Ltd. Mait Order only S B A LA 5\& PN
*
MICRO-PROFESSOR Is a trade mark of Multitech Industnal Corporation, Z80 s a frade mark of Zilog Inc. /’ ‘;f y (\ Ow)e «e\x «t«‘ <
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NEXT MONTH. ..

SOLAR CELLS

A practical guide to the essential technology of solar power, together with some simple Breadboard-style
ideas for experimenters.

SOLAR POWERED RADIO

Ideal for sunny summer days at the beach. Costs little to build, nothing to run!

SUNBURN TIMER

The Sun’s power is all too obvious if you stay out too long . . . this year, control your tan with our
Sunburn Timer — just dial Rarg, Medium or Well-Done!

POPULAR COMPUTING
The HE MicroTrainer

Next month we describe the circuit and commence the construction, beginning with the power supply
unit.

INTO RADIO

Television Interference Filter

Tired of listening to — and looking at — CB-chat while trying to watch Dallas? Our simple TVI Filter will
remove the symptoms, if not the cause of your annoyance.

PROJECT: MUSIC

Equalisation — It's Easy

Looking beyond bass and treble, this feature explains what equalisation is and how it is used to
compensate for frequency distortion in both recorded and live music.

INTO ELECTRONIC COMPONENTS —

Concluding our long-running and popular beginner’s series. If you've followed it so far, don’t miss the
final chapter!

PEDOMETER/ODOMETER

No, it‘s not an instrument for detecting smelly feet, but a digital device which can be individually
programmed to read the distance travelled by a walker or jogger, or as a bike mileage indicator.

Get it?
[ Picascrosorve _ coples of the July issus of =1 Then get the July issue of
| —niol : | s
e S s BEICctronics
e i 2CERONIES
| Address | On sale at your newsagent
| |
I I )
ATPERICE SO DS ————————13 Place your order now!

Although these articles are being prepared for the next issue, circumstances may alter the final content.

ETI JULY 1982
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MONTHLY IN
ELECTRONICS TODAY —
YOUR OWN "WHERE TO

BUY IT° GUIDE

LOOKING FOR
COMPONENTS! HARDWARE!
CASESI|I TRY YOUR LOCAL
LISTED STOCKIST

ANNLEY ELECTRO

130 Bedminster Down Road
Badminster Down, Bristol
Tel: 0272 632622
Open: Mon-Sat 3am-4.30 pm Wad Sem-2pm

BEDFORDSHIRE
BROADWAY ELECTRONICS

1 The Broadway, Bedford,
Tel: 0234 213639

n' 6 0. A day T
2.2
Cghists an MO bt
Acorn computers

D.J. ELECTRONICS
64 Ensbury Park Road,
Bournemouth.
Tel: (0202) 615073.
Open: Mon-Sat 9am-6pm.

| _HAMPSHIRE |
——BAINS EIECTRONICS

3, West Street, Fareham.
Tel: (0329} 234891
Open: 6 days 9am-5.30pm

RS ent Yiockisl. Wide range of componernity 10
e Fousans

S. IRELAND

FOR YOUR BUSINESS TO
BE INCLUDED, CALL
ELECTROMART ON

01-437-1002.

TYNE AND WEAR

pEeats

the world of electionis

25 Parnell St, Dublin 1.
Tel: Dublin 740662

Open: 6 days Sam-6,30pm
Components. Computers. Video games

AITKEN BROS & CO
35 High Bridge
Newcastle Upon Tyne.
Tek 326729
Open: 9am-5. 30pm (Sat Spm) closed Wed
Retail anad Wholesale supplied

LANCASHIRE

ETESON ELECTRONICS

158 Lower Green,
&Poul!on-la-wlde. Blackpool
Tel: (0253) 885107

Opan; 9 30pm 12.30. 1.306 30. Closed Wed & Sun
Electronic Component Specialists

CAROIGAN ELECTRONMCS
Chancery Lane, Cardigan,
Tel: Cardigan (0239} 614483

Open: Mon:Sat 10am-Bpom. Closed Wed
Electrorme componsnts &
Acomn compuiter stockst

LONDON

WILTSHIRE

SAMSONS ELECTRONICS LTD
9/10 Chapsl St. 21/23 Bell St. NW1.
Tel: 01-262-6125, 01-723-7851.
Open: 10am-6pm. {Sat 11am-5pm).
Vast selection of components at ridiculous
pricas.

caniab electronics
27 Faringdon Rd. Swindon
Tel: (0793) 34917

QOper.. 6 days 9am-5.30pm
Specialists i loud sprakyts Whde sekcton. 1%

W. MIDLANDS

[PATH ELECTRONIC SERVICES
369 Alum Rock Road, B’ham.
Tel: 021 327 2339,

Open: 10am-6pm weekdays
Sat 9.30am-5pm. Contact Petar A
Thomas. Wholesata and retail supplies

YORKSHIRE

ACE MAILTRONIX LTD.
3A Commercial Street,
Batley. Tel: (0924) 441129

Open; Mon-Fri 9am-5 30pm. (Sat 1pm}
Retail and wholesale,

HERTFORDSHIRE

GODDARDS COMPONENTS
1 110 London Road, St. Albans.
Tel: St. Albans 64162

Open: Mon-Sat 9.30am-5.30pm
{% day Thur)

NOTTINGHAMSHIRE

DAMON electronics
99 Carrington St. Nottingham.
Tei: 53880 (malil order available)
Open: B days 9.30am-5.30pm,
Specualists in T.V. F.M. aerials

PLEASE MENTION
ELECTRONICS TODAY
WHEN USING THESE

SHOPSI

Please include my business details in the next availabie issue of Electronics Today International:

-

I
B re BORinmes MakDg: o . 1 6 o500 b SR < R e e e Berera B e e o oaneg P ‘- Ny |
: G O e A e P e T e e . ept ' “ :
B pisdase b A ol i ¥ T Y PV A Y e e D T ' ONL Y |
|} ....... P L o s P ke e o s B e ] £1 b4 “
| el o e N s o ol ol e . OPBRHIE . oo e e ‘ o 50! '|
b Contact(OfficeUse Onlyd:. ....oovvovennneannn.n. BEP_Y = TSRS ST T we ) (S ' |
L Post To: Electronics Today, 145 Charing Cross Rd., London WC2H OEE. an g ‘ :
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Box Nos. £2.50

on request)

WC2H OEE

ADVERTISEMENT
RATES Semi-Display (min 2 cms)

insertions £10.00 per cm
4-1 1 ingertions £9.00 per cm
12 + insertions £8.00 per cm
Lineage 35p per word (min 15 words)

Closing date 1st Friday of the month
preceding publication date.

All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and
conditions printed on the advertisement rate card (available

Servi your requirements end cheque /P.0. 1o:

E.T.l. CLASSIFIED ADVERTISING,
145 CHARING CROSS RD, LONDON

i

[ COMPONENT SALE j
THIS MONTHS SPECIAL
2114L-4

Low power static RAM
50p ea. or £15.00 for 32

B Pl Mg = ot . 50
177 e .0, T8 ....8.00
6504 CMOS RAMAK X 1 .........2.00
6514 CMOS RAM 1K x 4 .. 2,00
3A SY REGULATORS (TQ-3).......2.25
0.2 RED LED"s 40. .2.00

All sbove brand new — full spec
2147 (70nS) 4K x 1
low power static RAM 8 Grade
cosmetic rejects, byt electronically sound
£0.50p ea. {with data sheet)
Plsase add 50p carr. to all orders
S.A.E. for list
Payment with orders to:
J. Wgiv. 77 Broombill Drive, Glasgow, GI1 7AB

TELEPHONE MONITOR KIT, connects
between telephone line and your cassette
recorder and automatically records alt phone
useage. Complete kit including case and PCB
only £9.95. Dapt. ET1, UNITECH (Midlands),
FREEPOST, Sutton  Coldfield, West
Midlands, B74 38R,

SPARE PARTS For all digital watches.
Batteries, crystals, displays etc. Send SAE
for ful list. Profords, Copnersdrive, Holmer-
green, Bucks HP15 6SGD.

AMAZING ELECTRONICS PLANS. Lasers,
Super-powered Cutung Rifle, Pistol, Light
Show, Ultrasonic Force Fields, Pocket De-
fence Weaponry, Giant Tesla, Satellite TV
Pyrotechnics, 150 more projects. Catalogue
95p From Plancentre, 16 Ml Grove
Bilbrook, Codsall, Wolverhampton.

We specmluse in top quality equipment for

groups, disco and HiFi. High power ampii-

fiers up t6 600W, lighting units, consoles,
power supplies, etc,

Send for catalogue 80p from:

SILVERQUEST LTD
21 Balmont Road, Luton LUT fLL,
Bedfordshire

Tel: (0582} 37226
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VIEW THRU LENS B

W THIS DOSIMETER
Wili AUTOMATICALLY DETECT
GAMMA ANO X.AAYS
BUNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET
B PRECISION [NSTRUMENT
METAL CASED WEIGHT 202
@ MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL DVER £25 EACH
British desagn & manulacture
Tested & tully guaranteed
Ex-siock defivery

Ideal tor the experimenter
COMPLETE WITH DATA

404 EDGWARE ROAD. LONDON W2 1ED

TIME WRONG?

ALWAYS CORRECT with an MSF CLOCK
nover gains or toses, SELF SETTING at
switch-on, 8 digits show Date, Hours,
Minutes and Seconds, auto GMT/BST and
laap vear, also parallel BCD output for com-
puter or dlarm e

Receives Rugby €0KHz atomic time signals,
built-ln antenna, 1000Km range.

Fun-to-build kit includes all parts, peinted cirs
cuits, case, instructions, postage elc,

£62.80, money Back assurance, GET the
TIME RIGHT now.
CAMBRIDGE KITS
45 (TG) Old School Lane, Milton,
Cambridge

PARAPHYSICS JOURNAL (Russian
transiations); Psychotronic Generators,
Kirlianography, gravity lasers, tele-
kinesis. Details: SAE 4 x 9. Paralab,
Downton, Wilts.

DIPLOMA IN ELECTRONICS Full time
courses In Electronic Engineering, Also
courses ieading to CITY AND GUILDS
Examinations. Tel: LONDON SCHOOL OF
ELECTRONICS: 01-263 5938

BURGLAR alarm equipment. Ring Bradford
{0274) 308920 tor our catalogue, or call at our
large showrooms opposite Odsal Stadium.
C.W.A.S, Lid.

Inner London Education Authority
London Collect of Furniture
41/47 Commoaercial Road
London £1 1LA

Department of Musical Instrument
Technology

LECTURER |
in ELECTRONICS

Applications are invited from quatified
electronics engineers to lecture on
basic slectronics and musical
applications of electronics. Lectures
are 10 be associated with TEC Diploma
and Higher Diploma courses in Musical
Instrument Technology.

A background of specific applications |
of electronics to musical synthesizers,
effects units, sound modelling
processes and computer controt of
peripherals associated with musical
sounds would be  advantageous.
Teaching experience, though desirable, |
it not essential.

Salary: On an incremental scale within |
the range of £5,034-£8,658 (Plus -759!
inner London Allowance). Starting
point  depending on qualifications, !
training and experience. Subject 1o}
formal approval. ‘
Further details and application form can
be obtsined from the  Senior
Administrtive Gfficer at the College.

e

j
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FIND-A-FRIEND through FIND-A-

FRIEND'S new confidential, inexpensive
service. Your idesl friandship/relationship

- all ages —_ countrywide.
SAE/Telephone: FIND-A-FRIEND (ETI),
Temple House, 43-48 New Street,

Birmingham, B2 4LH. 021-4296346.

VHF/FM TRANSMITTER KIT. New IC
design — smaller than all imitations. Takes
5 minutes to build this miniature FM bug,
receive on domestic radio (VHF 88-108
MHz). Instructions etc all included. Special
Offer £2.75 {or £4.75 for two) + 25p P&P.
{Unlicensablel. Cheques/POs Cash to: M
Henry, Dept ETI. 30 Westholme Gardens,
Ruislip.

D

CIRCUIT DESIGN, Prototype construction,
analogue or Digital, Siangte Circuits or
Complete Instruments/ Systems. Write A. J.
ATTWOOD, C.Eng., MIERE, Heathercote.
Heatherton Patk, Taunton, Scmerset, TA4
15;, or Phone Bradford-on-Tone (082-346)

OSCILLOSCOPE £12, Easy built unit plugs
into T.V. aerial socket and converts it to
large screen oscilloscope. Costs approx.
£12 to make. Circuit and plans £3, J.
Bobker, 29 Chadderton Drive, Unsworth,
Bury, Lancs,

ELECTRONICS component shop in MAID-
STONE. KENTI Thyronics Control Systems,
8 Sandfing Rosd, Maidstone, Kent.
Maidstone 675354,

STOCK CLEARANCE. Mixed Resistor
Packs: }w/{w, pre-formed, un-used, 1-1lb
pack (2500-plusy £2.50; 2Ib pack £4.60;
Exceeding 2Ibs £2.00 per Ib. 2A Mains
Filters RS 238-435, £3.50 each. 16-pin
Headers (without covers) 6 for £1, 8-pin if¢
holders 12 for £1. 20mm Chassis Fuse-
holders 4 for £1. General Purpose Diodes
25v 50ma, 75 for €1. TTL Sale: 7412, 10 for
£1; 7486, 2 for £1: 7491, 4 for £1; 74122, 5
for £1; 74123, 5 for £1. All prices include

WANTED: ELECTRONIC COMPONENTS
and Test Equipment. Factories cleared, Good
prices given. Q Services, 29 Lawford
Crescent, Yateley, Cambertey, Surrey. 0252
871048,

A really compact high
performance CCTV camera
for only £ 130.00 plus VAT
plus P/P, Total £152.95.

Size 3'x 3"x 97 240v operation.
1v p-p output. Lens extra.

CROFYON ELECTRONICS LIMITED

36 GROSVENOR ROAD. TWICKENHAM
AIDOLESEX TW1 sAD

COMPUTER CONTROLLED
SOUND 1S HERE!

This unique device receives seral data
from any computer, baud rate up to 4800,
responds only to its own address code
{preset by on-board d.i.l. switch} and is
capable of attenuating any audio signal in
1.5db steps from Odb to infinity. Once the
device has been enabled, 8ll other devicas
will ignore the commands until 8 new
address has been transmitted. These
devices can be built into amplifers,
mixers etc, or anywhere computer control
ot audio signals is required. The kit comes
complete with all parts, sockets etc, and
is supplied with instructions for use. A 5V
power supply is required. Up to 127
devices can be individually addressed on
one loop. Order ref: MEDO1,
Price £69.50 + VAT P&P £1.50
Chegues. posial orders crossed and payedie 10!

MEDIATRONICS

3 Alnwick Drlve, Hollins, Bury, Lancs
061-796 6410

PRINTED CIRCUITS. Make your own sim-

ly. cheaply and quickly! Golden Fotolac
'ﬁght-senshwe lacquer — now greatly im-
proved and very much faster. Aerosol
cans with full instructions, £2.25. De-
veloper 35p. Ferric Chloride 55p. CI?aé
acetate sheet for master 14p. Copper-cia
fibraglass board, approx. 1mm thick
£1.75 sq. ft. Post/packing 75p. White
House glectronics, Castle Drive, Praa
Sands, Penzance, Cornwall,

VAT/P&P. Linway Electronics, 843 Telephone 01 B9Y 19234071-891 1513
laJ;gridge Road, Hayes End, Middx UB4 Telx 295093 CROFTN G
o 5
USE ELECTRONICS TODAY INTERNATIONAL'S CLASSIFIED
{35p per word, minimum 15 words. Box Nos. £2.50 extra or £10.00 per single column
centimetre — all prepaid). r

Just write the details on the form below and send it with your cheque, made payable to
A.S.P. Ltd, to Electronics Today International Classified,
145 Charing Cross Road, London WC2 OEE

1. 7 [ 3. 4. |5.
- 2 8. 9. [10.
11, |12, 13. 14, 15.
& =
-
— |

Name...........coveuun...
Address..........:.o0eu...
Tel. No. ...... D gy |

Please place my ad in the next available issue of E.T.l.

R RN
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GUITAR/P.A.
MUSIC AMPLIFIERS

100 watt superd trgble/bass Ovetdvive, 12 montha
udramee, Unbeatable at £50; 60 watl €44; 200 wat
gea, 100 watt twin channel, sep. Ueble/Dais pér Chan-
ael £65. B0 want £52; 200 wamt £78; 100 watl four chan-
ngl, sap, Woble Dags per channet, £76; 200 wait 196,
sigves 100 watt £37; 200 wott (80, 250 watt £20, 500
watt £140, W@z poxes, great sound E12, bass tugs
€12.90; oveigrve furr with treble and bass LOOSINs
£28: 160 watl combo, supett sound, Overanwe, STy
COMSLTUCION, Castors, urbastable, (M0 twa channel
£115; pass combo €114 apearers 1560, 100 wan £,
120, 100 ol €247 60 watt L1B; nucrophone Shure
Uniclyn B £28,

Send chegue/P.0. to:
WILLIAMSON AMPLIFICATION
&2 Thornciitfe Avenuw. Dukinflsld,
Cheshire, Tel: 061-308 2064.

PROXIMITY SENSORS infra red. 6 inch
range 5 1o 15v supply. Miniature design 6.5 x
& 2cm. Only £16.50. Leaflet. Cheshire Micto
Design, 86 Close Lane, Alsager, Stoke-on-
Trent, Staffs.

ANY SINGLE SERVICE SHEET £1/L.S.A.E.
Largest stockists Service/Repair manuals.
Named T.v. Repair data £6.50 (with circuits
£8.50). S.A.E. pricelists, free publications,
quotations, Auseti, 76 Churches Larkhall,
Lanarkshire.

CABINET FITTINGS

Cabmet B Flightcase Firtings, froicioths, coverings.
haridles, castors, etc. Jocks & sockets Cannons

saverb trays. Emilar gompression driveds
ARG mics. Celsstion speakars. ASS glassfibre horns

My nadtal arder for ilustrated catalogues to
ADAM HALLIET SUPPLIES)
Urnit B, Chariton Cuet, Geaingsr Rosd,
Southewss on-Sea, Essex $52 582

Please
mention

E.T.1.

when replying

to all
adverts

ETI JULY 1982

extruded heatsinks, tested, guarantesd 24
months,

120 watis/B ohms; 120v/2A supply; £13.95
240 watts/4 ohms: 120v/4A supply: £19.95.
| 400 watts/2 ohms: 120v/ 7A supply; €29.9%
i
:

MOS-FET AUDIO MODULES
Hitachi dewwcas, Hitach spec., glass boaras,

Power supplies/pre-amps avallable. Post/
packing 80p. Stamp for details, Quantity
discount

Audio-Tech., 8 Parsons Closae, Church
Crookham, Aldershot, Hants GU13 OHL.
Tel: 02514 22303,

g —— e _— —

CLOSE ENCOUNTERS GROUP Persanal
introductions and social events. Meet interest-
ing. attractive people. Local, 051-931 2844 (24
hours).

IMSAI {USA) micro computer
development system with programmers
front panel {lights and switches), complete
with B080/Z80 micro’s, 32K mem, twin
eight inch floppy disk drives, extensive
documentation, comprehensive facilities,
bargain at £1200 ono or exchange scale
model w_h.y. Phone 093 781 330.

GRUNDIG CASED PSU 0/25v 2A.
Excellent working condition. Voltage current
metared overload protection. €20 + 6
S.H.E. 5, St. Joseph's Park, Ballycruttle,
Downpatrick BT30 7EN.

o~

L)

AERIAL AMPLIFIERS Improve weak
television reception, Price £6.70, S.A.E.
for leaflets. Electronic Mailorder,
Ramsbottom, Lancashire BLO 3AGH

COPPER CLAD BOARD double sided
fibre glass. 10 sheets 12° x 8~ £6,00. 6
sheets 12”7 x 8" £4.00. Including P&P.
Complete PCB service. Davron, 1 Bank-
side, off New Street, Chelmsford.

T. & J. ELECTRONICS COMPONENTS
Quality components, competitive prices
IBustrated catalogue 45p. 98 Burrow
Road, Chigwell, Essex.

CENTURION BURGLAR ALARM
EQUIPMENT Send SAE for free list or
a cheque/PO for £5.95 for our special
offer of a full sized decoy bell cover.
To Centurion Dept ETIZE5, Wakefield
Rd., Huddersfietd W.Yorkshire. Access -
& Barclaycard Telephone orders on
0484-35527

600 RESISTORS

High guality Casbon Fim %Y $% E12 series
60 values 10 por vaie

£5 INCLUOING VAT PGP
COVE COMPONENTS
58 Southwood Rd,, Cove.

Fatnborough, Hants GU14 0JJ
Mall Qrder Ondy

It's easy
to complain

about
advertisements.

The Advertising Standards Authority. @
H an advertisement is wrong, we're here to put it right.
ASA Lid, Brook Hsse. lomngton Place |Lordon WCIE 7HN,



ICS have
helped thousancgs
of ambitious pecple
10 Move up into higher pald
more secure jobs in the feld of
elactronica — now it can be your tum.

Whether you are s newcomer to the fleid
or sirsady working in the industry. ICS can
provide you with the specislised training so assentisl
10 success.

Personsl Tuition snd Guaranteed Success

The expert and personal, gquidance by fully qualitied
tutors, backed by the ICS guarsntee of tuition until
sccessful, . ls the key to our outstonding record in the
tachnical training field. You study at the time snd pace
that suits you best and 1n your own home, in the words
of one of our many succassful students: “Since gtarting
my course, my salary has trebied and | em expecting a
further increase when my course is compieted.”

snd Guiids Certificates

City

Excellent job prospects await those who hold one of these
recognised certificates, ICS can coach you for

Telecommunications Techniciens
Radio, T.V. Electronics Technicians
Radio Amsteurs

Electacal Ingtslistion Work

Dipioma Courses

Colour T.V, Servicing
CCTV Engineenng
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V, snd Audio, Engineering & Servicing
Etecrrical Enginsering, Instailations & Contracting

Other Career Courses

A wide range of other technical and professionsl courses
are available including GCE.

To ICS, Dept. 265W, Intertext House,
London SWB4UU

-— —_— — Age
To ICS. Dept 265W, Intertext House,
Ic London SW8 4UUy
or telaphone 01-622 9911 (all hours})
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PRECISION - b
PUsBraAN

For more than eleven years Powartran have been designing and manufacturing the finest quality elactronic kits. All of
our now considerable range have featured in the electronics press and literally thousands have been bought and built
by contractors in the UK and World-wide,

Our philosophy is always the same — we offer ingenuity and originality in the construction phase by using only top
class designers. We offer machines with power, versatility and performance — capability fully equal to their factory
built rivals. We offer only the highest quality materials and components throughout to ensure years of useful and
teliable service, we offer clear comprehensive and easy to follow construction manuals to place our kits within the
scope of the careful first time builder as well as the dedicated enthusiast.

Our hallmark of success lies in the number of our clients who have built our whole range — many assembling several
units for others to use often on the professional music scene.

We believe in taking every care throughout — months spent checking and testing the design and development.
Vigorous checking of every component, constant pre-despatch quality control, careful packaging .. .even door to door
delivery by Securicor!

We are naturally very proud of our Transcendent range of synthesizers designed by Tim Orr and regularly featured in
ETI. They represent the best in constructional interest and in musical performance.

TRANSCENDENT POLYSYNTH — A four octave polyphonic synthesiser with

outstanding design charactenstics and versatiiity and performance to match.
Complete kit £275.00 plus VAT {single voice).
Extra voice {up to three more) 42.00 plus VAT,

EXPANDER ~ A new matching 4 voice expander to team up with your
polysynth for even a greater range and capability.
Complete kit £249.00 plus VAT.

TRANSCENDENT DPX — Offers a five octave keyboard with power to match.
Two audic outpuls (can be used simultaneously) to give harpsichord and
piano/honkytonk or reed with stnngs/brass and both are fully polyphonic. Other
features include switchable touch sensitivty and a chorus ensembie urut with
strong/mild effect switching An advanced design made simple with our clearly
laid out instruction manual.

TRANSCENDENT 2000 — Although only a 3 octave keyboard the ‘2000°
features the same design ingenuity, careful engineering and quality components
of 1ts larger brethten. The kil 1S well within the scope of the first ime builder —
buy i1, build 1 play it! You wall know you have made the right choice.
Complete kit £165.00 plus VAT

1024 COMPOSER — Come nght up 10 the minute with this new design. It will
control your synthesiset with @ sequence of up 10 1024 notes — or an equal
selection of shorter sequences. The Composer 1s mains powered with
automatically charged battery 10 preserve your programme after switch-off,
Complete kit £85.00 plus VAT)

DEMONSTRATION TAPE — Demanstration tape now available of all three
kits {30 minutes).
£2.00

Complete kit £295.00 pius VAT.

T20 + 20 — Ornginally designed by Texas Engineers.
This 15 a 20 walt amplifier with true Hi-Fi performance at
a minimal

cost. New features include true Toroidal
transformer, new wining, single circuit board and improved
presentation. An ideal beginners project. Complete kit
£29.50 plus VAT. Also T30 + 30 - 30 watt version complete
kit £34.50 plus VAT

LINSLEY HOOD 75 DE LUXE — A 75 wau amphiier
originally published in Hi-Fi News. Superb performance
charactenstics with 'ess than .01% distortion. Modular
construction with 14 nterconnecting boards - virtually
no wirmg $o assembly 15 easy as is subsequent checking
and maintenance Complete kit £75.00 plus VAT.

WORLD LEADERS IN ELECTRONIC KITS.

PRICE STABILITY: Order with confidence irrespective of any price changes we
will honour all prices in this advertisement uniil the end of the month following the
month of publication of this issue. (Errors and VAT raie changes excluded
EXPORT ORDERS: No VAT. Postage charged at actual cost plus £1 handling and
docymeniation. c

U.K. ORDERS: Subject to 15% syrcharge for VAT. No charge is mada tor carnage.
or at current rate if changed, Cheques, Access, Barclaycard accepted
SECURICOR DELIVERY: For this optional service iU K. mainland only) add £2.50
IVAT inclusive) per kit, FREE ON CRDERS OVER £100.

SALES COUNTER: If you prefer to collect kit from the factory. call at Sales
Counter, Open 8a.m.-12 noon, 1-4.30p.m. Monday- Thursday.

PORTWAY INDUSTRIAL ESTATE. ANDOVER, HANTS SP10 3NM (0264) 64455,
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A superb new amplifier a1 a remarkably low price.

* Qver 28W per channel into 852 at 1kHz both channeis driven.

* Frequency response 20Hz to 40kHz +1dB.

* |ow distortion, low noise and high reliability power MOSFET
output stage.

* Extremely easy 10 build. Almost everything fits on main pcb,
cutting interwiring 10 just 7 wires (plus toroidal transformer
and mains lead terminations).

* Complete kit contains everything you need including pre-
drilted and printed chassis and wooden cabinet.

Full details in our projects book. Price 60p.
Order As XAD30

Complete kit for only £49.95 incl. VAT and carriage.
Order As LW71N

DIGITAL MULTI-
CONTROLLER

Control up to 14 trains individually

on the same track with any four s
simultanecusly! Low cost kits available.
Full details in our projects book. Price 60p.
Order As XAD2C.

INTRPLIN esezens.

All mail to;
P.O. Box 3, Rayleigh, Essex 556 8LR
Te/: Sales (0702) 552911 General {0702) 554155

Shops ar-

189 King St., Hammersmith, London W6. Tel: 01-748 0926
284 London Rd., Westcliff-on-Sea, Essex. Tel: (0702} 554000
Nore: Shops closed Mondays

ake it
with NRPLIR

KEYBOARD WITH ELECTRONICS FOR ZX81

Q

#* A full size, full travel 43-key ceyboard that's
simple 10 add to your ZX81 e solderng in
ZX81).

* Complete with the electronics To make “Shift
Lock”, “Function” and “Graptscs 2™ single
key selections making eniry far easser

+ Powered from ZX81's own standard power
supply —with special adaptor supphed.

+* Two-colour print for key caps.

#* Amazing low price.

Full details in eur projects book. Price 60p.

Order As XAD30

Complete kit for only £19.95 incl. VAT and

carriage.

Order As LW72P

MATINEE ORGAN

Easy-to-build, superb specification.

Comparable with organs selling for

up to £1,000. Full construction details

in our book. Price £2.50.

Order As XHA5K.

Complete kits available:

Electronics -£299.95,

Cabinet- £99.50 (carriage extral.

Oemo cassette price £1.99. Order As XX43W.

HOME SECURITY SYSTEM
Six independent channels -2 or & wire
operation. External horn. High degree
of protection and long term reliabiirty.
Full details in our projects Hook.

Price 60p.
Order As XA02C.

MILES PER GALLON METER

Digital display shows you how
economical your driving is as you go
along.

Complete kits available.

Full details in our projects bogk.
Price 60p.

Order As XA02C.

DNon't miss aul- get @ copy of our cataingue now!
Over 130,000 capies sold already!

0On sale now m all bianches of WHSMITING price £1.
320 big pages packed with data and pictures of over 5,500 items
r-------------l e

Post this coupon now!

Please send me a copy of your 320 page catalogue. | enciose £1.25 Ginc. 25 pkpi. If I
| am not completely satsfied | may return the catalogue to you and have my money I
refunded

i you live outside the UK. send £1.68 or 12 International Repiy Coupons

Name

Address ___ -l



