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OVP POWER AMPLIFIER
OMP POWER AME R MCDU TE——

world-widg reputation for quaity, rehatinhty and performance at a reahstic pnice Fous models
avadable 1o suit the needs of the protessional and hobby market 1e . Industiy Leisure
insirumental and Hi F1 etc When companng prices NOTE all models mciude Toroidal
power supply. | ntegral heat sink. Glass fivre PC B and Drive crecuils to power compatibie
Vu meter Open and shoit arcuit proot  Supplied ready built and tested.
OMP100 Mk Il Bi-Polar Qutput power 110
waits RM.S into 4 ohms, Frequency Res-
ponse t5Hz - 30KH:s -3dB. THD 001%,
S.N.R 118dB. Sens for Max, oulput
5C0mV at10K. Size 355 X 115 X 65mm.
PRICE £33.99 { £3.00 P&P

OMP - MFI1D0 Mos-Fet Output power 110
walts R.M S. into 4 ohms. Frequency Res-
ponse 1Hz - 100KHz — 3dB, Damping Factor
80. Slew Rate 45v/yS T H.D Typical
0.002%. Input Sensitivity 500mv. SNR

125dB Size 300 X 123 » 60mm PRICE
PRICE £39.99 + £3.00 P&P

OMP/MF200 Mos-Fet Output power 200
walts RM S nto 4 ohms, Frequency Res-
ponse 1Hz  100KHz —3dB, Damping Factor
250, Slew Rate 50V uS, THD. Typical
0001%. Input Sensiivity 500mV, S.NR

130dB, Size 300 % 150 » 100mm PRICE
PRICE £62 .99 -~ £3.50 PRP

OMP/MF300 Mos.Fet Qutput power 300
watts RM S into 4 ohms. Frequency Res
ponse 1Hz - 100KHz -—3dB, Damping Factor
350. Slew Rale 80V uS. THD Typical
0.0008%. Input Sensimivity 500mV, SNR

-130dB, Size 330 » 147 = 102mm. PRICE
PRICE £79.99 - £4.50 P&RP.

MODULES

[

NOTE; Mos Fets are supphied as standard {1 00KHz bandwidth & laput Sengitivity 500mV) |1 reqored
P A verson (50KHZ bandwioth & Input Sensitnaty 275mv) Drder  Standard ur P A

Vu METER Compatible wih gur four amphtiers detailed above A
very accurate visual display employing 11 L F D diodes (7 green, 4
red) plus an addional oo oft indicater Sophisticaled logic contr:
Circuils tor very last nse and decay hmes tough moulded plaste
case. with imied acrylc front Size 84 - 27 - 4§min
PRICE £8.50 - 50p P&P

LOUDSPEAKERS 5" 10 15" up 10400 WATTSRM S
Cabinet Fixing mn stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S.AE. {28p) for free details

POWER RANGE

8" 50 WATT R.M.5 Hi-Fis Disce

20 oz magne alty vorce coit Graund ally fiing cscuicheon fles Freq 40H:
6KH; Sens 9248 PRICEL10 99Avuitibie with black grille £1) 98 PRP £1 50 wa
12" 100 WATT R M_S_ Hi-Fi/Disco

50 or magnet 27 ally voige coil Ground ally fiing escutcheon Dic cast chassis Wi cone Res

Freg
25Hz Freq Resp fo 4KHz Sens 85dB PRICE £28 60 - £3 00 P&P ea.

Freq Hesp 10

McKENZIE
127 85 WATT R.M.5. C1285GP Lead guitar/keyboard/Disco

2" ally voice coil Ally centre dome Res Fraq 45Hz Freq. Resp. 10 6 SKHz Sens. 9848 PRICE £20.99
+ £3.00 P&P ea.

127 85 WATT R.M .S, C1285TC P.A/Disco 2 ally voice coit. Twin cone.

Res Freq, 45HI Freq. Resp. to 14KHz PRICE £31.49 + £3.00 P&P ea

15" 150 WATT R.M.5. C15 Bass Guitar/Disco.

3" ally voice coll Die-cast chassis Res. Freq. 40Hz Freq. Resp tc 4KHz PRICE £57.87 + €4 00 P&Pea
10" 60 WATT R.M.S. 1060GP Gen. Purpose/Lesd Guitar/Keyboard/Mid. P.A.

27 voice coll. Res, Freq. 75Hz Freq. Resp. 1o 7 SKHz Sens. 9%9a8. PRICE £19 99 + £2.00 PAP
10" 200 WATT R.M.S. C10200GP Guitar, Keybosrd, Disco.

2" voice coil Res. Freq 45Hz. Freq. Resp. 10 7TKHZ Sens. 107dB PRICE £44.76 + £3.00 P&P

15" 200 WATT R.M.S. C15200 High Power Beass.

Res. Freq. 40Hz. Freq. Resp. to SKHZ. Sens 101dB. PRICE £62.41 + £4.00 PAP

15" 400 WATT R.M.S, C15400 High Power Bass.

Res. Freq. 40H2. Freq. Resp. to 4KHz. Sens. 102dB PRICE £89 .52 +£4.0C P4P.

WEM

5" 70 WATT R.M.S. Multiple Array Disco elc.

1" voice coil Res Freq. 52Hz Freq 52Hz Freq. Aesp. to 5KHzZ Sens. $3dB PRICE£22 00+ £1.50 P&Pea
8" 150 WATT R.M.S. Multipie Array Disco etc.

1" voice corl. Res. Freq 48Hz Freq. Resp 1o SKHz Sans. 9208 PRICE £32.00 + £1.50 P&P ea,

107 300 WATT R M S. Disco/Sound re-entorcement ate,

1" voice coll Res, Freg. 35Hz Freq. Resp. to 4KHz Sens. 92dB PRICE £36.00 + £2.00 PAP ea

12° 300 WATT R.M.S. Disco/Sound re-entorcement atc.

1%4" voice coil Res. Freq. 35Hz Freq. Resp. to 4KHz Sens. %4dB PRICE £47.00 + £3.00 P&P ea

SOUNDLAB (Full Range Twin Cone)
5" 60 WATT RM S Hi-Fi/Muluple Array Disco etc.
1" voice coll Res Freq §3Hz Freq Resp to 20KHz Sens 86dB PRICE £9 99
64" 60 WATT R.M .S Hi-Fi/Multipie Array Disco etc.
17 voice col Res Freq 56H:z Freq Resp to 20KHz Sens 89dB PRICELI099: £1 50 P&P ra
B 60 WATT R.M S. Hi-Fi/Multipke Array Dhsco stc.
1. vaswce coil Res Freq 38Hz Frea Resp 1o 20KHz Sens 89dB PRICE £12 93 » {1 50 P&Paa
16" 60 WATT R.M.$. Hi-Fi’ Disco etc.
1 %" vorce cort Res Freq 35H: Freq Resp 10 15KH2 Sens 89dB. PRICE £16 49 + £2 DOP&P
EPMHOBBY KITS. Proven designs including glass
@AN?E tibre printed clrcuit board and high quality §
components complete with instructions. B
M MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphons. Range 100/300 metres. 57 x 46 x 14mm {9 voit)
Price: £8.62 + 75p P&P,
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controfted
professional performance. Range up to 3 miles 35 x B4 x 12mm
(12 voh) Price: £14.49+ 75p PAP
SINGLE CHANNEL RADIO CONTROLLED TRANSMIPTER/
RECEIVER 27MHz. Renge up to 500 metres. Double coded modulation.
Receiver culpul operstes relay with 2amp/240 volt contacts. Idsal for
many applications Receiver 90 x 70 x 22mm (9/12 volt). Price:
£17.82 Transmitter B0 x S0 X 15mm {9/12 voit). Price: £11.29
P&P + 75p esch. S.AE. for complete list.

£1 00 PAP &

A T
J watt FM
Transmitter

AL CHARGES PER ORDER £1.00 minimum. GFFICIAL }g

(]
OROERS WELCOME, SCHOOLS. COLLEGES. GOVERNMENT
BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER
VISA/ACCESS/C.0.D. ACCEPTED

+ PRICES INCLUDE ¥ A T » PROMST O FRMIENDLY

SEAVICE « LARGE $ A E 232 ST At FO

BURGLAR ALARM

Betler 10 be “Alarmed’ 1hen ler d

Thandars famous "Minder Burglas Alars Sywine

Supenor microwave prnoiple Sopp

complete  with interconnect

GUARANTEED.

Control Unit — Houses microwave radai o

up to 15 metres adiustable by Sensitnty

Three postion, key aperated lacia Swilch — off — test
- armed 30 second exit and entry detay

Indaor alerm Elecironic swept breq  seen

1040B output

Quidoor Alarm — Eleciromic swept freq siren. 9808

output Housed in a tamper proo! heavy duty metat

case

Bath the controt unil and Dutuoor dlarm contawm re

crargeable vatienes which provide full protechi

dunng mans talure, Power requirement 200260 Vait

AC 50/60M¢ Expanuable with door sensors. par

buttons etc Complete with inshuchions

SAVE 2138.00 Usual Price £22885
BKE’s PRICE £89.99 + £4.00 PaP
b B

OMP LINNET LOUDSPEAKERS

The very bes! in quatity and value
ed for ctne n

15 2
OMP12-100Watts 170dB. Pnce £149 99

per pair.
dB.Price £199 99

OMP 12-200Watts 102
per pair. D

OW EE

1 L WATT
UDE DEaM

" STEREO RACK AMPS -
loads up

Suze
moy snap in fix-
3h panel

et cul Oul
- ted plasuc

Professional 19" cased Mos-Fet
amps: Used the World over in clubs,
discos etc. With twin Vu meters,
toroidal power supplies. XLR con 3
MF600 Fan cooled. Three models {Ratgn
R.M.S. into 4 ohms). Input Senswity 7

MF200 {100 + 100)W. £169.00 Securcor
MF400 {200 + 200)W. £228.85 Deldivery
MF600 {300+ 300)W. £322.00 £10 00

- wave can

wsing B amp

Camforms 10

e Seamih & both resist
pe gupepctve loads In-
SR ED-C3ti0NS 1N

home and

% - 75p P&P

BSR P295 ELECTRONIC TURNTABLE
* Electtone sprvd cumrol 45 & 33 ,rgen = P
Minus varmble pitch control = Bett dowen & Ady
M atler with strobed nim ¢ Cue lever = Ang

skate (bds devicel ¢ Aduustabie counler balance »
Manual arm » Stacdard cartrige
Supplied cumpivte wih cut oul iemplate » D.C
Operation 3-14v D C 65mA

Price £36 99  £3 00 P&P

s

ADC Q4 mag. cartndge lur above Pnce £4.99 ea  PRP

PIE20 ELECTRIC TWEETERS - MOTOROLA
Join the Pweo 1uvoluton The low dynamic mass (0o voree opd
1 response witlf 3 lowet distornon tevel Inge
Crossover is nOt requted these unal ed 16 exesl
tmore f 2 put i series) FREE E

rYratuces

TYPE ‘A" (KSN2036A| I

mesh real {or buokshell and edon e

speakers Price £4 90 each - &0p P&%

TYPE "B" (KSN100SA} 3 Super ho

purpose speakers disco and P A sytsems g Prce

£5.99 each - 40p P&P

TYPE "C’ (KSN6O16A) 2 5" wnde

hoen For quatity Hi-fi systerms and quaity dwens

Price £6 99 each - 40p PR P

TYPE ‘D’ (KSN1025A) 2° - 6" wide osperson

hotn Upper frequency fesponse retaned extendmg

down to mid range (2KHz) Sunabie for tugh quakiy

Hi h sys:ems and quality discos Price £9 99 each
40p P&P

TYPE ‘E’ {(KSN1038A) 3 horn: fuwedter wr
1tactive silver hiough tm Sunabie for Hi-h monmitor

systems etc Price £5.99 sach - 40p P&P

LEVEL CONTROL Comixnes on a recessed mount-

ng plate. level control and cabinel Input (ack socket

45 : 85 mm Price £3.99 + 40p P& P
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STEREO DISCO MIXER

STEREOQ DISCO MIXER with 2 5 bandb &
R graphic equahsers and twin 10 segment
LED VuMeters Many outstanding features
5 Inputs with 1ndividuat faders prowding a
usetul combination of the following
3 Turntables {Mag). 3 Mics, 4 Line plus Mic
with talk over switch Headphone Monsior
Pan Pot L & R Mastar Ouiput controls. Qut
put 775mV Swe 360 X 280 ~ 30mm
Price £134.99 . £3 00 P&P

DEPT

B. K. ELEGTRONIGS ::

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,

ESSEX. §S2 6TR TEL: 0702-527572
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Cirkit's winter electronic
constructor's catalogue is now
out. The catalogue features
Cirkit's range of components,
kits, tools and books and costs
£1.20. Vouchers worth £10
redeemable from orders are
Included atong with a com-
petition to win over £200 of test
gear, The catalogue Is avall-
able from Cirkit, Park Lane,
Broxbourne EN10 7NQ. Tel:
(0992) 444111.

© QD’s annual catalogue is
now avallable and contains
details of IQD's range of
crystals, quartz resonators,
osciliators and SAW fiiters. The
catalogue is available from 1QD,
North  Street, Crewkerne,
Somerset TA18 7AR. Tel: (0644)
74433

@ Amstrad CPC micro users
can now design PCBs from the
comfort of their own keyboards
with a PCB drafting program
from Cadsoft. The program
operates on all versions of the
micro without the need for
expansion RAM and can cope
with double sided boards of up
to 25in square with 4000 pads
and tracks. Foii artwork is
produced on a standard
dot-matrix printer at 2:1 scale.
The program costs £19.99 on
cassette or £21.99 on disk from
Cadsoft, 18 Ley Crescent,
Astley, Tyldestey, M29 78D.

Making contact with the tiny
c?osely-spaced leads of surface
mount components Is made
easler thanks to a range of
purpose-designed test leads
from PSP Electronics. The SMD
Grabber is a varlation on
conventlonai test lead grippers
but uses pincer-like contacts
instead of the normal hook to
grasp the leg of devices such as
SOIC, SOJ and PCC packages/
IC clips for SOIC and PCC or
PLCC pack- ages are also
available in 20, 28, 44, 52 and 68
pin versions. Detalis and prices
from PSP Eiectronics, 2 Bliton
Road, Perlvale, Greenford UB6
7DX, Tel: 01-998 9061.

@ Mitsubishi has launched
three monitors for micro users
with a yeamning for high
resolution colour and with a
bank balance to suit. They range
from the 14in FA3405 at £600
featuring auto scanning of
vertical and horiz ontal
frequencies, through the 16in
£1900 FG6605, to the 20in £2300
HJ6905 with a 0.31mm dot pitch
giving a resolution of
1200%1000. Further details from
Mitsubishi, Hertford Place,
Denham Way, Maple Cross,
Rickmansworth WD3 28J. Tel:
{0923) 770000.

lan Sugar's Amstrad s set to

take the micro world by
storm yet again. This time it Is a
portable iBC PC compatible
micro he is lsunching, again for
less than most people would
consider possible.

The PCC range is fully com-
patible with the IMV PC and
features an 8MHz processor,
512K RAM, B0x25 character
LCD screen and 720K disk
drives.

Yet the micro welghs just
5%kg and measures 19x9x4 |n
when the full slzed keyboard Is
folded to the closed position.

Four models.will be available
In January 1988 starting with the
PPC5128 with 512K and a single
disk drive for £399+VAT and

Take It Away Alan

Sugar
ranging to the PPC640D with
640K, twin drives and a bulit-in
Hayes-compatible modei for
£599+VAT.

The micro’s power Is sup-
plied by dry cell batteries (giving
eight hours’ use), from a gar
battery, the supplled mains
adapter, an Amstrad PC monitor
(giving a fuil colour display) or
from a boit-on expanslon slot
unit,

To think that just a couple of
years ago the display alone
would have cost more than the
entire PPC512I

Further details are available
from Amstrad, Brentwood
House, 169 Kings Road,
Brentwood CM14 4EF. Tel:
(6277) 230222,

Saiora Luxor clalms its 90cm
satellite TV dish is as good
as the more usual 1.2mand 1.5m

dishes thanks to a super
tow-nolse LNB amplifier unit a
the focus of the dish. The dish is
to be marketed in two systems
under the names of both Salora
and Luxor. The Salcra system
offers basic TVRO facilities and
costs £549. The Luxor system

uses the existing Mark 2 receiver
unit found In Luxor's de luxe
systems and costs £599. Both
systems use a fixed dish mount
only and can have a poiarisef
added for around £100 extra. All
prices include VAT. Further
details from Salora, Bridgemead
Close, Westmead, Swindon,
Wilts. Tel: (0793) 644223,

Flicker Free
Digital TV

lickering TV screens will be a

thing of the past If the latest
idea and chips from Siemens
take off.

The Slemens system refies on
Increasing the frame trequency
from 50 to 100Hz. This is done
by digitising the incoming TV
signal and storing it In 256K
RAM. The stored picture can
then be ‘read and displayed
twice in the time usually taken to
display a singie trame.

The picture shows the (lower)
100Hz screen without the
vertical blanking Intervai bar in
this 1/60th second exposure,

The system uses a family of
digitai video processing chips
developed by Slemens
including a 13.8MHz ADC (the
SDA7509), a digital colour
decoder (SDASOSn), a DAC
(SDA9%060) and a memory
controller (the SDA9095)
running at 27MHz.

The system and the chip set
works with PAL, NTSC and
SECAM TV standards and lends
tself to future TV systems such
as D2-MAC. Skemens expects
TVs using the digital frame rate
increase to be on sale in 1988 or
1988,

Dream
Time

{ you thought the Dream

Machine presented free on the
covers of the last two months’
ETl Is Just a pipedream then
think agaln. Researchers at the
Medical Physics Department of
the Withington Hospital In
Manchester are using the Dream
Machine's soothing effect for
psychotherapy exparlments.
Just goes fo show that fust
because It's free, It doosn’t mean
Its worthiess.

ETI JANUARY 1988
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Less Women

In En ineering',

ere arty 40% less wom

employed In the engin-
eering Industriss now than
ton years ago claims a recent
report from the Engineeing
Industry Training board.

However, the proportion
of women to men has risen in
the same period. Women still
outnumber men in the
offices of engineering com-
panies by about three to
one.

Engineering manage-
ment is still very much a male
bastion. Although the pro-
portion of female managers
has risen over the last ten
years, ft is stiif at an atypical
3.8%.

In electrical and elec-
tronic engineering the per-
centage of women workers
Is currently at a reasonably
healthy 32% - well above the
overall engineering average
of 20%.

However, the numbers of
workers of both sexes in
electrical and electronic
engineering has fallen since
1978 with a considerably
greater drop of women
workers.

The prospects for
equality in the future look
promising. The number of
female electrical engin-
eering graduates has more
than doubled in the last ten
years although the total
number of graduations has
risen by only a quarter.

The Engineering Industry
Training Board report is
called 'Women in engin-
eering - trends in employ-

ment and training’ and costs |

£10 from EiTB Publications,
PO Box 75, Stockport, Ches-
hire SK4 1PH.

Chips To Suit
Every Palette

itachl has reduced the

whole of the video back end
of a micro onto a single chip.
The HD153108 provides a
complete colour palette with
three 4-bit DACs, a
microprocessor inter- face, and
a 260-word 12-bit dual port
RAM. Up to 256 colours can be
dispiayed at once from a palette
of 4096 at video dot rates of up to
SOMHz. 75ohm drivers for the
red, green and blue signais are
also provided. Prices for the new
chip have not yet been finaiised
but Hitachi expects the
HD153108 to cost in the region
of £40, Further details from
Hitachi, 21 Upton Road,
Watford, Herts WD1 7TB. Tel:
(0923) 246488,

ETI JANUARY 1988

he pocket voltage detector
from Subftronic Is a mains
tester that doesn’t need to be
touched to the test cable! The
pocket unit needs only to be
placed near suspected area to
register the presence of mains
voltage,
The detector Is Dbattery
powered and indicates mains
voltage in the vicinity with an

Detection Without Connection

LED. It is voltage which Is
detected and not current, so the
unit is Ideal for plumbers,
electricians and other workers
dealing with mains wiring.

The pocket voltage detector
costs £19.50 + VAT and It is
avallable from Subtronic Ltd,
High Street, Hillmorton, Rugby,
Warwickshire CV2 4HD. Tei:
{0788) 70241.

e —

Encore Enclosures’ DIY case
system allows any size and
shape of case to be custom
made for difficult projects.

The system is based around
plastic sheeting and a range of
plastic extrusions form the
edges of the case and join side
panels cut from the shesting. Al
panel edges are concealed by
the edge extrusions and so
considerable neatness and
margin for error is achieved
even with unprofessional
assembly.

A range of corner fittings and
front panei edge trims are also
available.

Encore claims the DIY
system provides cheaper cases

A Case Of Good Design

thanthe ready-made variety as a
project can be cased in the bare
minimum sized box required for
the job rather than in the next
largest standard size.

Typicalcostsare £11 to make
up a 19in racking case and £8 for
a slope front computer key-
board.

The Encore DIY system was
originally developed atter com-
plaints from Bath University that
students were having difficulty
finding suitable enclosures for
their course projects.

Further details and prices
trom Encore Enclosures, Unit 3,
Willand Industrial Estate,
Cullompton, Devon EX15 2Qw,
Tel: (0884) 820955.

City and Guilds Is pro-
moting ltself with a 12-minute

video. Avallable free to
employers, training agencies
and educational establish-

ments, the video highlights the
various aspects opf the City &
Guilds' work in engineering,
computing, catering, tourism
and chemical engineering. For a
free copy write to The Publicity
Officer, City & Guilds, 46
Britannia Street, London WC1X
9RG,

Low power PAL devices are
now avallable from Monolithic
Memorles. The PAL
C20R8Z-35/45 ZPAL devices
are manufactured in CMOS and
consume ftess than 10uA In
standby mode and 3mA/MHz In
operating mode. The low power
PALs are offered in 24 pin
‘Skinny-dip’ packages or 28 pin
PLCC. Further detalls from MMI,
Monolythic House, Queens
Road, Farnborough GU14 6 DJ.
Tel: {0252} 517431.

@ Greenwoeld's 1988 compon-
ent catalogue Is now avallable at
a price of £1. The 88-page cata-
logue contains details of all
Groenweld’s range from single
resistors to music keyboards. A
free continuity tester is offered
to the first 1000 customers.
Greenweid, 443a Milibrook
Road, Southampton SO1 OHX,
Tel: (0703) 772501,

@ A directory of ‘ex-govern-
ment' software is avallable from
Microinfo. Over 1,700 programs
developed for US Federal
Agencies are listed in 21 subject
areas in the Directory of Com-
puter Software and most are
available from Microinfo for pur-
chase but without installation or
support. Further details from
Microinfo, PO Box 3, Omega
Park, Alton, GU34 2PG. Tal:
(0420) 86848.

@ Pecullar custom keypads
are easily made up using
Highland Electronics’ DNC DT
serles of DIY keypad kits, The
kits are available in 4, 12, 16, 40,
80 and 102 key configurations
and include the basi¢c switch
unlt, graphic overlay, colour
pad, connector, bezel, and face
piate. Dry transter lettering is
also avallable in a number of
styles for labelling the keys. The
switches have a steel dome to
provide tactile feedback and can
be cut up from the seven stan-
dard layouts for custom de-
signs. Further information is
avallable from Highland Elec-
tronics, Albert Drive, Burgess
Hill, West Sussex RH15 9TN.



YOUR NEW YEAR'’S RESOLUTION

MORE SATELLITE TV

Keith Brindley knows when he's onto a good thing and
next month he looks at 55 satellite TV reception
systems (that's TVROs to you if you've read this
month’s article). Don’t miss the February ETI to find

which is dish of the day.

TRANSISTOR TESTER

It's been a while since we published one of these. This
high tech version tests transistors and dicdes in or out
ofcircuit and displays the results on an LCD. Definitely
a flashy addition to your workshop.

SPECTRUM CO-PROCESSOR

If you thought 128K Spectrum Plus 17 was the last
word In updating the Spectrum architecture then think
again. This wondrous add-a-micro unit provides 256K
and a second Z80 processor for your Spectrum for

truly complex home computing or system develop-

ment.

NOT FORGETTING . ..

much more in next months ETL

February ETI — Out 1st January 1988

... all the rest that go to make ET1 the best electronics
magazine on the shelves of your local newsagent.
There's news, reviews, projects. features and much,

All these articles are in preparation but circumstances may prevent publication.

HART ELECTROMNICS are specialist producers of kits for
designs by JOHN LINSLEY-HOOD. All kits are APPROVED
by the cesigner.

LINSLEY-HOQD CASSETTE RECORDER CIRCUITS

Complete record and replay circuits for very high quality low
nolse sterec cassette recorder. Circuits are optrmised for cur
HS16 Super Quality Sendust Alloy Hezd. Switched bias and
equalisation 1o cater fof chrome and ferric tapes. Very easy to
assemble on plug-in PCBs. Complete with full instiructhions.

Complete Sterea Record/Play Ki ... £33.70
VU Meters to suit . s - . £2.30 each
Reprints of on?lnal Anricles .. T5p no VAT
860X Stereo Mic Amplifier.. ... .£8.70

LINSLEY HOOD 300 SERIES AMPLIFIER KITS

Superb integrated amplifier kits derived from John Uinsiey-
Hoods articles in ‘HIFi News'
Uitra easy assembly and sei-up with sound quality 1o please
the most discerning {istener. Ideal basis for any domestic
sound system i quallity matiers to you. Buy the kit complete
and save pounds off the individual componant price,

K306-35 35 watt Discount price for Complete Kht . £98.79
K300-45 45 Watt, Discount price for Tomplete Kit £102.36
RLH4&5. Reprints of Original Articles from ‘Hi-FI News'

e : £1.05 no VAT

LINSLEY-HOOD SUPER HIGH QUALITY AM/FM TUNER
SYSTEM.

= ¥ 4 ﬂh ]
S o N

-

Our very fatest kit for the discerning enthusiast of quality
sound and an exolic teas! lor lovers of designs by John
Linsley-Hood A combination of his ultra high quality FM
tuner and stero decoder described in "EEEC‘FHONICS
TODAY INTERNATIONAL” and the Synchrodyne AM
receiver described in "Wireless World”. The complete unit s
cased to match our 30C Serigs amplifiers MNovel circuit
features in the FM section to Include ready buill pre-aligned
front-end, phase locked loop demodulator with A response
down to Dg and sadvanced sample and hold stereo decoder
together make 8 tuner which sounds better than the best of
the high-priced exotica but. thanks 1o HART engineerin
remains easy to bulid The Synchrodyne section with |t's
selectable bandwidih provides the best possible results from
Long and Medium wave channels, so necessary inthese days
of split programming If you want the very best In real Hi
listening then this i$ the tuner for you. Since all components
are selected by the gesigner to give the very best sound thia
tuner Is not cheap, but in terms of it's sound it is incredibie
value for money To cater lor all needs four versions are
aveilable with variations up to the top of the range futl AM/FM
model. with any unit being upgradeable at any ima. Send for
our fully illusfrated details

STUART TAPE RECORDER CIRCUITS
Complete stereo record, replay and bias system for reel-to-
reel recorders, These circuits will give studio quallty with a
good tape deck Separate sections for record and replay give
optimum performance and allow a third head monitoring
sysiem to be used where the ceck has this fitted. Standard
250mV input and output levels These circuits are ideal for
bringing that old valve tape recorder back to iife
K900W Stereo Kit with Wound Colls and Twin Meter

Drive = oo EBS.67
RJS1 Reprints of Original Articles £1.30 no VAT

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

) X

Do your tapes lack lreble? A wers handsousd Se the problem.
Fitting one of our Ny SOKD cewrove parform-
ance lo better than new' Sande= soussngs mske ftfing
easy and our TCt Test Cassetse hpuzs pou 54 e AZIMUth
spot-on We are the actual imporiers emce mesrs you gel the
benetit of lower prices for prne peri. Compars L with other
suppliers and see! The fallowing ip a bt of our mant popular
heads, all are suitable tor use on Doy ewcParads 80d 27 ex-
stock.

HC20 Permalioy Stereo Head. This @ e ssarcard head hited
as original equipment on Most Gaca X A7 .66
HS516 Sendust Alloy Super Hese The Sew Bwed we can find
Longer life than Permalioy, regher outonst ®ar Fermie fan-

tastic frequency response €14.85
HG551 4-Track Head 1or autc-sevecse QBErOPhOrEC S8,
Full specification record and pAsytmcs Pamo. £14.80

HX100 Stereo Permalioy A/P nead Specisl Otter £2.49

MA481 2/2 Language Lab R/P head .£13.35
SM166 2/2 Erase Head. Siandare mounting,
AC type. ........ . £8.05
SM150 2/2 Erase Head. DC T . £3.80

HQTS51E 4/4 Erase Head for Formatuais eic . £46.80
Full specifications ol these anc ofher special purpose

heads in our lists.

HART TRIPLE-PURPOSE TEST
CASSETTE TC1

One Inexpensive test cassetie snabies you 1o set up YU levet,
head azimuth and tape speed |ovaliabis when fiting new
heads. Onfy £4.66 plus VAT anc 5p postape

Tape Head De-magneliser, Handy size mains operated unit
prevents butid up of residual hesd magnetsalion causing
nofse on playback . : ” 454
Curved Pole Type 1of inacoessible heads .£4.85

Send for your free copy of our LISTS. Overseas phease sand 2
IACS 10 Cover surfae Post or 5 IACS for Awmail

Piasse add part cost of post pecking end insuriince as follows:

INLAND

Orders up to £10 - S0p
Orders £10 to £49 - £1
Orders over £50— £1.50

OVERSEAS
Please send Sufticient to cover
Surtace or Air Post as

Personal callers are always very welcome but
please note that we are closed all day Saturday

24hr SALES LINE
(0691) 652894

ALL PRICES EXCLUDE VAT
UNLESS STATED
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NEWS...NEWS...NEWS...NEWS...NEWS...NEWS

One Good Turn Deserves Another

n ingenlous hand held

tachometer Is avallable
from Electronic Temperature
Instruments (a company with a
strangely familiar abbreviated
name). The PFM120 digital
tachometer uses a modulated
beam of infra-red iight reflected
once every ravolution from a
piece of reflactive tape onto the
rotating object to determine the
rotational  speed without
contact.

An optional 'contact adapter’
is also supplied. This plugs into

the end of the tachometer and
the conicai head is touched to
the end of a rotating shaft to
measure rotational speed or a
rubber covered disc is placed in
contact with conveyor beits,
rolier surfaces and the like for
measuring linear speeds.

The tachometer can measure
rotational speeds from
1-100000rpm  with four digit
accuracy. The PFM costs £125
+VAT from ETI, PO Box 81,
Worthing, West Sussex BN13
3PW. Tel: (0903) 202151.

European Rocket Finally Leaves The Ground

Arlane has finally managed a
successful taunch. On 16th
September, after a delay caused
by tuellng telemetry problems
on the third stage, the joint
European rocket left the launch
pad just after midnight to
deposit two communications
satellites in geostationary orbit.

The previous Arlane was
blown up early In its flight in

1986 because of fuel problems
preventing the third stage from
igniting.

Now that Arlane is back on
stream we can expect a launch
every month or so. The next
cargo scheduled is the West
German RT SAT A3. This heavy
200W satellite wlll provide
Germany with its fuil DBS
service receivable on dishes of

less than 60cm.

The US Space Shuttle has
also been having some luck, The
recent tests of the solid fuel
rocket boosters have shown no
leakage of gas through the
redesigned o-ring seals {the
cause of 1986's shuttle dlsaster).
Many more tests are stili to be
performed but if these all go
well, the shuttle is expected to
resume launches in June 1988.

CD ROMs Are Here

The first CD ROM package for
personal computers s
about to hit the electronic
streets. Booksheit from Micro-
soft provides ten reference
works for writers using an IBM
PC compatibie micro.

On the read-oniy optical disc
is stored information amounting
to 1500 floppy disks, clalms
Microsolt Amongst the refer-
ance works stored at a compre-
hensive dictionary, a thesaurus,
a business Information listing
and litarery style manual.

The CD ROM runs on a
Hitachi drive connected to an
IBM PC compatible and can be
accessed whiie using other pro-
grams, such as a word proces-
sor.

Microsoft hopes to release
further CD ROM packages of
other refersnce information
soon and claims that optical
storage wiil scon be common-
place amongst office micros.

Booksheif costs £195 +VAT
and inciudes the CD ROM
MS-DOS externsions. A separate
CD ROM drive is required.
Further detalis from Microsoft,
Excel House, 49 De Monfort
Road, Reading RG1 8LP. Tei:
(0734) 500741.

The UK Space Programme - December
7th

The IEE, London. Lecture by R. Gibson of
the British National Space Centre. Contact
IEE on 01-240 1871,

Mathematical Modelling of Semiconductor
Devices - January 7-8th

University of Tegnology, Loughborough.

Contact IEE on 01-240 1871 or The Institute

of Mathematics and its Applications on

(0702) 612177

Early Days Of Electric¢ Lighting - January
11th
IEE, London. Lecture by C. N. Brown of the
Sclence Museum. Contact |EE on 01-240
1871

Corporate Computer Security '88 - Jghuary
12-14th

Metropole Exhibition Centre, Brighton.
Contact PLF Communications on (0733)
60535

Gallium Arsenide: A New Generation Of
Devices - January 14th

IEE. London. Lecture by Prof. D. V. Morgan
{(UWIST). Contact IEE on 01-240 1871

The litusion Ot Colour - January 14th
Lecture by M. B. Halstead (Thort EMI) atthe
Gonville Hotel, Gonville Piace, Cambridge.
Contact Eastern Region IEEIE on (0603)
628321

ETiI JANUARY 1988

DIARY ... DIARY ... DIARY ... DIARY ... DIARY ...

British Engineering Supplles & Technology
- January 18-21st

Olympia, London. Contact Mack-Brooks
Exhibitions on {07072) 75641

The Which? Computer Show — January
19-22nd

NEC, Birmingham. Contact
Exhibitions on 01-891 5051

Cahners

Role Of Highly Eiliptical Orbits in Satelilte
Communications — January 28th

|EE, London. Lecture by G. Beretta of the
European Space Agency. Contact |EE on
01-240 1871

Electromagnetic Compatibllity And
Microprocessor Based Systems - February
2nd

Heathrow Penta Hotel, London. Contact
ERA Seminars and Exhibitions on (0372)
374151

European Seminar On Neural Computing
February 8-9th

Royal Garden Hotel, London. Contact IBC
Technical Services on 01-236 4080

Energy '88 — February 10-12th

Garrogate Exhibition Centre. Contact
Emap Maciaren Exhibitions on 01-686
9200

Cable And Satellite '88 — February 25-28th
Wembley £xhibition and Conference

Centre, London. Contact
Exhibitions on 01-485 1951

Montbuild

Oftshore Computer Show - March 22-24th
Aberdeen Exhibition and Conference
Centre. Contact Offshore Conferences and
Exhibitions on 01-549 5831

Electro-Optics & Laser UK -~ March
22-24th

NEC, Birmingham. Exhibition running
alongside the  Optics-Ecoosa  '88
conference at the Birmingham Metropole
Hotel. Contact Cahners Exhibitions on
01-891 5051

Computing In The Next Géneration -~ March
25-2Tth

Annual conference of the British Computer
Soclety's Young Professionals Group.
Contact Julia Allen on 01-637 0471 for the
venue.

Computers In Retall & Retail Technology
Exhibitlon - March 29-31st

Metropole Exhibition Centre, Brighton.
Contact Focus Events on 01-834 1717

HF Radio Systems And Techniques - April
11-13th

The IEE, London. Conference organlised by
the IEE and The Institute of Mathematics
and its Applications. Contact IEE on 01-240
1871

—




COMPETITION

Win one of two prizes worth £150 in our free-to-enter

competition

ETI has two £75 vouchers redeemable against ETI
project kits from Specialist Semiconductors just
waiting to be given away to two lucky readers. You can
use the vouchers in part or total payment against any
ETI project kit available from Specialist
Semiconductors. See the ad in this issue for a taster of
the range availabie.

What do you have to do to win these precious
prizes? Well it couldn’t be simpler and we're not asking
for you to be superhumanly intelligent in electronics
either,

Below you will see two panels. One contains a
wordsearch square and the other a simple resistor
network. The wordsearch is the really easy one so let's
look at that first.

Hidden in that 400-letter mass are more than 30
words (between three and ten letters long) you are
likely to find in the pages of ETI. All you have to do is
find them. The words are written horizontally,
vertically and diagonally and they're not necessarily
the right way around. As that's so easy, we're not going
to tell you how many there are there - it's more than 30

and a lot less than 452! Ring the letters of each word as
you find it, as shown with the word ‘KEYPAD".

The resistor network is even simpler. Here's your
chance to put that Circuit Theory to the test. All you
have to dois to work out the current (I) flowing through
the central resistor, to the nearest milliamp. Couldn’t
be simpler!

When you've found all the words you’re going to,
list them out in the space provided (now that gives you
some idea how many there are . . .) and write the total
where indicated. Write the current you've calculated to
be flowing through the central resistor in the space
provided for that and send the whole coupon (or a
photocopy) to:

ETI 8S Competition
1 Golden Square
London W1R 3AB.

All entries must be clearly marked for the SS
Competition and must arrive at the ET| offices by 12
midnight on 31st December, 1987. The results will be
announced in a future issue. Needless to say, the
judges decision will be the last word.
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Total number of words found:

The words | have found are:
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READ/WRITE

Dead Clever

ere | was, on my (late) summer

hots (better late than never)
when | received my September
issue of ETI (late, on account of
my being (a) overseas and {b) on
holiday previously as well),

The little paragraph at the end
of Read/Write inspired me to write
to you. As a matter of fact | was in
Torremolinos but t had to catch a
bus and so | couldn’t fulfil your

request to the letter. However, I'm |
sending you a postcard from

Puerto Banus which Is much more |
distinguished anyway.

Now to electronics: | think the |
ETI EEG Monitor is a brilliant idea!
| shall retate to you an experience | l
have with a similar device. |

| used two well-screened, ‘
balanced differential amps feeding
a third (as in your Bio-amp) then a
buffer, a further amp and the
whole thing was connected to a
scope.

| used three proper electrodes
in saline get and, having created
the proper atmosphere (cauidron,
candles, etc) connected ituptoa
human skull my father has at [
home.

Lo.and behold — alpha-waves!
Wae couldn’t believe our eyes (my
father is a psychiatrist) so to see if
it was just noise we disconnected
the skull — nothing. We tried the
electrodes on ourselves — alphal

At this point we ripped the
whole thing to bits and tried to
forget all about it!

So, a warning to all who build
the EEG Monitor: Watch out,
watch out, there are alpha waves
about!

llya Eigenbrot

A train somewhere in Portugal

{usually Heidelberg, West

Germany)

ETI JANUARY 1988

PS By the way, what's
happened to Tech Tips?

What can we say. A postcard — how
touching. So there are readers who
carel

It’s well known that EEG really stands
for Eerie Electric Ghost so what did you
expect!

Serlously though, foiks, as was
explalned in the iast part of the EEG
Monitor project {(November 1987) It Is
not a good idea to directly connect up
such a device to any mains powered
equipment (such as a scope). That is
why the opto-isolated output was
provided on the ETI device.

As to Tech Tips: Although genera-
lised Tech Tips have been abitshorton
the ground recently, there has been an
abundance of circuit ideas on specific
areas (CB, muslc, cars and so on) over
the last year or so. We will try to fit more
of both into the mag in future.

At Las

"ve always wondered what | was
supposed to do with ECL logic
chips. The Hardware Design
Concepts in the November ET| has
now told me.

Can we have more such
articles please.

Neil Sinclair

Gunnerside, North Yorkshire

Mtke Barwise's excellent Hardware
Deslgn Concepls series has now run Its
course. However, Mike is starting a new
series to iook at specific ICs and
famiiies in this very Issue. We hope you
find this usefui in the coming months.

\ le ware?

hanks for Robert Stevenson’s

Concept controller project. As
you said, many controliers have
been published before but this has
to be the ultimate. 'm now well on
the way to finishing mine.

I am a little puzzled, however,
by the whole page of EPROM hex
dump that you published in the
November issue. Given that
Robert is selling pre-programmed
EPROMSs, why take up so much
space (which you are always
bemoaning as short) in the

magazine with a listing which few,
if any, readers would attempt to
type into a programmer?

Hugh Young

Congleton, Cheshire

Many ETI| projects these days are
microcomputers In one gulse or
another and so a great deal of magazine
room is taken up by publishing the
software. However, we feel this Is
essentlal for those readers who do not
wish to pay out for Intangibles and for
those reading the magin years tocome,
afterthe project's author has movedon.

NextOnBBC1...

I tis a well known fact that only
very weird people ever write in to
Points of View at the Beeb. You
know the kind of thing: "l was
disgusted to hear the word ‘elbow’
mentioned on BBC?2 last night
before nine o'clock” or I would
gladly give my right arm and
several toes for the chance to see
the closing credits of last night's
six o'clock news again".

Anyway, | am not {very) weird
and so | am not going to write to
Points of View. Instead, 1 am
writing to you to say how glad | am
that Doctor Who is back on the
box (pity about Bonnie Langford,
though).

Ever thought of changing your
postcode to W12 8QT?

Roger Thomson

Crewkerne, Sommerset

it's nice to kmow that ETi Is held In
higher esteem than Points of View.
Quite agree about Doctor Who (and
about Bonnie Langford).

It’'s a bit of a silly selection in this
month’'s postbag but who are we
tocomplain. Even acrazy letteris
much better than no letter at all.
So, with that as your motto,
scribble us off a note while this
month’s controversy is still fresh
in your mind.
Write to: Electronics Today
International
1 Golden Square
London W1R 3AB

ETI



\*_*-"‘ ELECTRONIC GUARD 0OG KIT

g::::-:.mu d:mm:w;-burpwh-gurn
This new kit provioes the beriing without
I::MOITNKNM--MQ\NW-

suppied compiats with high quefity PCB, trans-
formes, 8l components snd instructions. All you
need is s mains supply, INtruder Aetector and &
lrtle time. The knt aven nclutes ¢ hom speaker

$ the loud sound
The “"dog™" cen be adjusted to produce

Dacks from ¢ Terrier 10 an Alsatian and
nontnrr:muy 10 produce 8 random seriey of
barks giving & more resytic effect

XK128 Compiets kit of parts £21 96

DL100OOK - This velue-for-monay 4-way chassr
Toatures bi-dir N and 9
TRV par chatnml......._....c.ocovcinrirnn £17.50
DLZ1000K - A iowsr cos? uni-directionsl varsion
of ths sbovs. Zero switching to reduce
nterforence ... Nar]
DLA/Y ffor DL & DLZ 1000K) Optionad opto mput
showing sudic ‘beat’ /light response ............ T0p
DL3OOOK - 3-chennel sound 10 #ght kit features
Terc voltage switching, sutomatc level control
ond built-in microphone. 1kW per channe:f 14,25
The DLBOOOK ia an 8-way sequencer kit with buft
N opto-isoisted sound o light nput which comes
compiete with a pra-progrommed EPROM con-
taining EIGHTY ~ YES 801 different sequences
inciuding standard fashing snd chass rounnes.
The KIT full s and i o
onts (aven the PCB :onnectors) snd reques only
8 box and & control knob 1o compiete. Other
features include marual 3equence speed adjuet
e, B0 voitage Kwitching. LED mimic lamps
and sound 1o hight LED and » 300 W output per
channel

And the best g sbout it i the price.

oy £28.50

TEN EXCITING PROJECTS
FOR BEGINNERS

Mluﬁnm, of
ond e sasy 1o follow leyout disgram. A section on
mu—mmrmhm.

ORDER NO XK118

MICROPROCESSOR TIMER KIT

Qeslgred to con-
trol 4 outputs
Independently
switching on and
off &t present
timeg Gver a 7-day
cycle LED display
of lime ahd day. eassiy programmed 18
way keyboard tdeal for central heating
control including different switing time for

weekends  Battery back-up  clrcuit
InCludes box 18 time settings
CTE000K .£42.90

XK 114 Relay kit for CTEQ00. includes PCB,
connectors and ohe relay Will accept up
to 4 relays JA/240V c/o contacts .. £4.30
701 115 Additional retays £1.80

50p* & SAE
for CATALOGUE

(AUTUMN 1987)

wrefundable with first order
ORDERS: RING {07) 567 8910 - 24 HRS.

W RIGH SECURITY 1OCK KIT

VERSATILE REMOTE
CONTROL KIT

This kit includes
all components
{+ twsneformen
10 Make 8 epniti-
tive IR receiver
with 158 logic
outputs {0- 15V) which with suiteble interface
circuitry (relays, triscs, sic = detadls supplied)
can be used 10 switch up 10 18 items of
SQuIpMent on or off remotety. The outputs
may be l#tched (to the last received code) or
mMoMmentary {on during trenamission) by spe-
cifying the decoder IC end § 1BV siwsbilised
Supply i8 aveilable 1o power sxiemal circuits,
Supply: 240V AC or 15-24V DC st 10mA,
Size (excluding wsnsformen 9 x 4 x 2 cms,
The compsnion transmitter is the MK18
which operates from g 9V PPI bertery and
gives » rangs of up to BOt. Two keyboards
are avasiable—MKS (4-way) snd MK 10 (18-
way), depending on the numbes of outputs 1o
b used,

MK12 IR Recetver {incl. transtormer)
£14.85
MK18 Transmnter 773
MKS 8-Waey Keyboard ...
MK10 18-Way Kayboard ..
801 133 Box for Transminer

hese kits comain sl necessary compon-
ents and full ingtructions and are de-
signed to replace 3 standard wall switch
and conirol up to 300W of lighting.

TORIOOK Remote Comtrol Dirvmer  £18.45
MK8 Transmitter for above £4.98
TD30OK Touchdimmer £8.50
g:?:l gnmm:hlu " £8.50
oresion kit
switching for TDJ(;;’V

Designed to produce a
hegh i"'um light puiea
a1 & varia aquency of
S, 1 to 15Hz this kit slso
includes circuitry to tng-
ger the kght from sn ex-
tarnai volt. source (&g. # loudspeeker) via
BN OP1o i Of. INRIFUCTIONS BF8 8180 SUD-
plied on modifying the unit for manust
tri ng. 88 & slave flash in photographic
apﬁumﬂa or 38 8 warning beecon in
sacurity eppiicetiona. The kit includes s hé
quality pcb, components. connectors, BWs
strobe tybe and full assembly mstructions.
Supply: 240V ac. Size: 80 x S50 x 45,

XK124 STROBOSCOPE KIT £12.50
3

Dwsrm? ke i with @ gk
dcharer {701 150) Bin In wil
opwrwie from @ BY 0 15V sy
Growing & rnlte carrent oF ey
BOuA. Thers ore sver 5000 pess-
bt S-igh cominetions arxd the sequency can B8 sesly cherged,
To tutln Dwgr sven mery Sfficlt fwr @8 nesthoresd e @
Sorm con e saunded sher 3 te 9 noorrscy evies—asiectsbis by
ooy of o ek The sarm con soured for 3 fewe seconds @ oo )
mruter g which Ome tw keyboard Iy dembine preventing
furts grien. A Ionched Y MLy o i evelabie mating
O urh el o door Iacin, tuerpier siurms. C omaillonry, ot
A memtrans kevhomr? & maMACn twRCt MY 00 W BY @
0y sondy when 3 ity ) vl K2 inchete Bigh ety
PCB, ol componeety, convaprtiory, bigh powse ey e and fd

sxagrbly o vem natfctiony
X129 Locx KT £18.58
350118 Set ot Keytosrd Swacn £4.00
701 180 Electre Lack Mecharim

12 wit £18.50

PROPORTIONAL TEMPERATURE
CONTROLLER KiIT

Uses “'burst firs™ tech-
MOUS 1D MEWNSIN e
peraturs to within
0.5°C. idesi for phatog-
rephy. Incubstors,
wg-making. wic. Max
soad Jew (240V acl Temp. range up 10 RO'C. Sixe:
TFudu2 Soms.
Mid

£7.10

Install your own burglar alarm and save
pounds_ All parts avajlable separately.

950 120 Stair Pressure Mat
950 125 Floor Mat 29x16 ins.

950 130 External bell box - an Ideal
deterrent on its own! 10.60
950 130 Xenon Beacon (12v) 10.50

950 140 Flush door/window contacts 1.22
950 143 Surface mounting contagts
960 160 Alarm Control Unit

950 162 Alarm Control Unit

This unit incorporates all the features
required to form the basis of a complete
sSecurity system for the home or business.
Operating off a 240v AC supply with facllity
to charge a 12v lead acid standby battery
The unit Is housed in & white steel box
225x225x80mm. Full instructions suppliea
to connect normally open and closed
sensors,
Separate entry and exit alarm delays. 2
jzone operation complies with BS

7
950170 DOOR PHONE
LAn  attractively styled 2 station mains
powered handset
Allowing conversation with visitors without
opening the door. Free standing or wail
mounted, connections 1o a 8 volt battery for
standby. Electric doorlock release button
which maybe used with our 701150 lock
reloase mechanism. ivory and Fawn body
210x100x70mm

surplus stock.

uf - 1ut

1001S & TS * 100LS

Good quality tools selcted to offer outstanding
vkt Tor MONY.

S8B0 004 Gin minl. Snipe Noss Plers. Serrsted
jews end retum epring £2.10
880 008 Oin Wp jomted side cutiers. Insuleted

harvdies and return spring. f£2.10
850 008 Light duty cutters. Cutting capecity
0.22-1.2mm copper £1.80

TOOL KIT = Comains: side cutters, sripe nose
Plgre. wite SUODSMN, fat biede screwdriver, phil-
pe o i bieck and
PRdged case WhICH whin ODehed out Mmessures
240w 208mm 8.90

880 007 Seif-adjustabls sutomatic wire sTpper
with bult-in cabis cutter. £3.98
850 012 Watchmakers Screwdrivar Set.
1.0/1.4/2.0/2.4/3.0/3. 8mm .75
850 010 Sat of 4 Steiniess Sieel Twesrsm,
Straight nosed, STraIgt NOOAST-rIverss BCTION,

bem nosed, Ast nosed. 110mm long. £3.48
80 B02 Relisn §-12V oc Dl £0.90
850 800 Tran 12V doc Drll f£10.28
480 570 Semum Muaing Dril. £1e.50

WE ALBO STOCK ANTEX (RONS AND
ACCEBSORIES

SECURITY PRODUCTS

170
280

1.0%

alarms etc.

bells, personal

price £39.95

type door phone

£27.95

BARGAIN COMPONENT PACKS
Refill those empty component drawers at &
fraction of the normal prices and don't be
caught without that odd resistor or capacitor to
complets your project. All
supplied are to full spec.

Pack A: 850 x .25 wett resistor 47r-10m £4.25
Pack B: 60 x Radial electrotytics 1uf -
1000uf

Pack C: 30 x Poiyeélev capacitors 8 or

Pack D: 35 x horizontal pressts 1k-1m £3.00
Pack E: 30 x iC sockets 8, 14, 15 pin
Pack F: 25 x Red 5mm LEDS
Pack G: 25 x Green 5mm LEDs
Pack H: 30 x Smm LEDs 10 Red.
10 Green, 10 Yellow
Pack J: 50 x 50n 4143 sihcons dioges
Pack K: 40 x npn/pmp transistors DC/182/212
Gereral Purpose
Free Solderless Breadboard (verddock type)
When you buy all ten packs
Prices excluding VAT {15%).

components
and are not seconds or

£3.25
£4.50
£2,00 .
£1.75
£2.00

£2.50
£1,00

£2.25

A professonal
quakty 3 digt
LT Taes w

coni

CAPACITANCE
and TEMPERATUREwangas Basic accuracy is
025%. Saw: 170x87x42mm. Includes lest leads,
thermooupke and fufl nstruction & recalibration

AC voirs 200m-2-20-200-750
DC voits -200m-2-20-200-1KV
AC Current 20m-200m-2A-10A
2m-20m-200rm -2A- 1

Resistance 200-2K-20K-200K-2M- 20M
Capacimnce ' 2uF-20uF 4
Temperature -10* 1o 1370°C
Conductance . 2200n.
RFE 0-1000 {(NPN & PNF)
Continuity Buzzer less than 200 ohms

{405208) .. £55.00

A MUST for wortang with TTL & CMOS devices.
Dispisys logic tevels and caises down 1o 26nS
with LEDs an sound  Comprehengive instruction

418V de oNLY

RECHARGEABLE SOLDERING IRON

Powerful cordiess ron compists with teble-100p/
wel-mounting chergang brickat. Reeches sokder-

sdasptor £12.95

ELECTRONIC WEIGHING |

SCALES

This kit contains & Single
Chip Microprocessar, PCB,
dispiays and all etectronics
1o produce a digital readout
of weight in Kgs. or Sts. and —

Lbs_ fn normal use a toothed g_-?.: A
wheel {paltern provided} is
mada o rotate when a
weight Is placed onto the $cales,

interrupting two infa-red beams. The pro-
cessor counts the number of teeth passing
the sensor {up or cown, depending on
which beam is broken first) and shows the
reading on the LED display in Sts & Lbs,,
Lbs. or Kgms A PCB link selects the scale
for bathroom or two types of Kilchen
Scales. A linear version of the toothed
wheel could also be used. Other uses
inciude up/down counters. A low cost
digital ruler could be made by using a wheel
with the correct tooth to diameter ratio,

ESTe £5.50

ELECTRONICS
13 BOSTON RD
LONDON W7 38J
Tel: 01-567 8910

SEND 9"x68” S.A.E.&
50p FOR CATALOGUE
OR CALL AT SHOP
MON-FRI| 9-5pm
SATURDAY 10-4pm

ORDERING INFORMATION:

ALL PRICES EXCLUDE VAT

FREE P&P on orders over £20 (UK only), otherwise add
75{.P + VAT. Overseas P&P: Europe £2.76. Elsewhere
6.50. Send cheque/PO/Barclaycard/Access Na.

with ordar. Giro

0. 528314002.

LOCAL AUTHORITY AND EXPORY ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILITY
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SENSATIONS!
AT COVER PRICE ONLY!
Any of the magazines from the list below can be delivered to your door
with : NO handling charge NO postage costs
A&B Computing £18.00
Aeromodeller £22.20
Citizens Band £16.20
Clocks £27.00
Commodore Disk User £15.00
Disk User EXS5.72
Electronics Digest £11.00
Electronics Today International £16.80
Ham Radio Today £15.60
Military Modelling £15.60
Model Boats £15.60
Model Engineer £26.40
Photography £15.00
Photoplay £16.80
Popular Crafts £16.20
Radio Control Model Cars £16.20
Radio Control Boat Modeller £7.50
RCM&E £14.40
Radio Control Scale Aircraft Quarterly £9.00
Radio Modeller £14.40
Sea Classic International £11.70
Scale Models International £15.00
Video Today £15.00
Which Video? £15.00
Woodworker £15.60
Your Commodore £14.40
Model Railways £13.20
Practical wargamer £7.80

The Above Prices Refer to U.K. Subscriptions Only

| This offer is also open to existing U.K. subscribers who
may wish to extend their current subscriptions.

Please commence my SubSCIPON(S) TO............c.o v WL € g o] SOUC
1 enclose my cheque/postal order for ... ..made payable to Argus Specialist Publications Ltd.
or debit £. 4 .from my Access/Barclaycard No.

i valid from........ L {74 et o My O (1 LT | (e SRR S AN S
| Name.....ciumn Ll L o R A e L R i i b e . i L g = Y,

Address............ i S ) i, =R A R i S W
| Access | Send this form with your remittance to:

INFONET LTD. (N.R.S. 88) 5 River Park Estate, _,_WSA,_T

Berkhamsted, Herts. HP4 1HL. S S



ISSUES

FREE

When you take out a subscription to any of these magazines

REST OF
MIDDLE THE

EUROPE EAST FAR EAST WORLD

A&B Computing £27.30 £27.60 £31.10 £28.30
Aeromodeller £27.00 £27.20 £29.00 £27.50
Citizens Band £20.10 £20.30 £21.80 £20.50
Clocks £32.40 £32.60 £34.70 £33.00
Commodore Disk User £18.00 £18.20 £19.30 £18.40
Disk User £21.60 £21.70 £23.20. £22.00
Electronics Digest £12.90 £13.00 £13.70 £13.10
Electronics Today International £21.00 £21.20 £22.80 £21.50
Ham Radio Today £20.10 £20.30 £22.00 £20.60
Military Modelling £22.40 £22.60 £25.20 £23.10
Model Boats £20.00 £20.10 £21.80 £20.40
Model Engineer £35.40 £35.70 £39.00 £36.30
Photography £22.00 £22.30 £25.00 £22.80
Photoplay £21.50 £21.70 £23.50 £22.00
Popular Crafts £21.40 £21.60 £23.60 £22.00
Radio Control Model Cars £21.10 £21.30 £23.10 £21.60
Radio Control Boat Modeller £10.00 £10.20 £11.10 £10.30
RCM&E £20.40 £20.60 £22.90 £21.00
Radio Control Scale Aircraft Quarterly £11.10 £11.20 £12.00 £11.30
Radio Modelier £20.00 £20.20 £22.40 £20.60
Sea Classic International £10.70 £10.80 £12.00 £11.00
Scale Models International £19.60 £19.80 £21.50 £20.10
Video Today £20.20 £20.40 £22.30 £20.70
Which Video? £19.40 £19.50 £21.20 £19.80
Woodworker £22.80 £23.00 £25.70 £23.50
Your Commodore £22.00 £22.30 £25.20 £22.80
Model Railways £19.10 £19.30 £21.50 £19.70
Practical Wargamer £7.10 £7.20 £8.00 £7.40

The Above Offer Applies to Overseas Subscriptions Only

This offer is also open to existing subscribers who may
wish to extend their current subscriptions.

Please commence my subscription(s) To... ... with the.. ke Issue

I enclose my cheque/postal orderfor §........... —.made payable to Argus Specialist Publications Ltd.
ardebftigia . ... 5 -..from my Access/Barclaycard No.| | |

valid from......... 5 to . (1 (0] RS e g TS TS T,
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FEATURE

THE SKY’S THE

4

LIMIT

Keith Brindley has scanned the

heavens for this low-down on
Satellite TV equipment

here's a lot of trash talked about satellite

television, not the least by some specialist

journalists so the first thing we need to do here is
get back down to earth and define a few terms.

The term satallite television covers any system
where television pictures are transmitted from an earth
station to a satellite in orbit around the earth.
Generally, though not specifically, the transmitted
pictures on the uplink (from the earth station to the
satellite) are retransmitted from the sateliite back to
another earth station on a down-link at a different
frequency.

On the satellite, the devices which receive and
retransmit satellite communications are known as
transponders. At the earth station, an antenna (if
satellite communications had been pioneered n
Britain we'd have called this an aeriall) does the
transmission and reception.

Satellite transmissions are typically in microwave
frequencies - more specifically in Band VI in the
super-high frequency range (between about 11GHz
and 13GHz). The antennae are parabolic reflecting
dishes which concentrate the signal onto a receiving

Fig. 1 Three satellites can cover the whole of the earth’s
surface with transmissions if they are positioned in the
geo-stationary orbit

device at the focal point, much like a concave mirror.
The parabolic dish must be accurately pointed at the
satellite within only a fraction of a degree, to
satisfactorily focus the microwave signals onto the
receiving device.

All the satellites of Interest to us are in a
geo-stationary orbit (GSO) around the earth,
sometimes known as the Clarke belt after the science
fiction writer Arthur C Clarke who, in an article in the
October 1945 issue of ‘Wiretess World' showed how a
satellite positioned 35,786km (give or take a
centimetre) above the earth’s equator woutd rotate
with exactly the same period of revolution (24 hours)
as the earth itself.

The GSO is quite a long way out from the earth -
about five times the earth’s radius from its surface or
one tenth of the way to the moon - and at this distance
any one satellite can have an extremely wide coverage
(known as a footprint) of the earth’s surface. As few as
three satellites (Fig. 1) can cover the whole of the
earth.

To do this, the beamwidth of the transponder’s
transmission only needs to be about 17°. Generally,
though, satellites with restricted footprints are used
(Fig. 2) where the beamwidth is reduced. These spot
beams, are then used to transmit only to selected
areas.

SPOT BEAMS

Fig. 2 Restricting the beamwidth
of the satellite’'s antenna reduces
the earth coverage. The reduced
beamwidths are called spot beams

ETI JANUARY 1988
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Beamwidth In Diameter of spot

degrees beam on earth (in miles)
10 3900
5.7 2200
2.8 1100
1 380
0.57 220

Table 1. Relationships of spot beam coverage to
satellite transponder beamwlidth.

Fig. 3 Muitiple spot beams,
used o exactly cover a
specific area of the earth

Naturally enough, the beamwidth defines the area
selected and approximate area sizes are as listed in
Table 1. Sometimes, a number of beams are used close
gogether. as multiple spot beams, to cover an area (Fig.

The GSO does not, of course, form the only orbit of
consequence, many others exist but none are useful
for television picture reception in the same way as the
GSO because of one vital fact. From a stationary
viewpoint on the earth, any chosen satellite in the
Clarke belt appears stationary - a factor which greatly
eases the requirements of pointing an antenna directly
atit. In terms of reception here in Britain, it also means
that the satellite must also be within just a few degrees
or so either side of south (otherwise it will be over the
horizon and invisible in terms of microwave
transmissions!) and the antenna must have a clear

141 (2]
IR o
//// /—l\m\
REY/# SRS\
/// __A,Lﬁ&&\

ELEVATION TO G50 ARC (DEGREES)
-3

/72 <RSI\

AZIMUTH TO GSO ARC {(DEGREES FROM SOUTH)

Fig. 4 Showing how the GSO Is viewed at ditferent
latitudes of north

unobstructed view of the southern aspect, on an arc to
30° or so east and west of due south.

On the equator, the GSO is directly overhead,
swinging from directly east to directly west. At more
northerly latitudes like Britain, the GSO forms more of
an arc, peaking over the south and dropping away
towards east and west. How high the actual peak Is
depends purely on the observer's latitude. The further
north the observer, the lower the peak.

Figure 4 shows a view of the GSO arc from a
number of latitudes. In Britain the arc varies from
about 29° at latitude 50° north (Land's End) to 21° at
59° north (John O'Groats’. The exact arc seen by the
observer at any particular latitude is of direct relevance
when installing an antenna,

Sometimes, the earth station both transmits and
receives transmissions but in the case of satellite
television systems, the earth station is more likely just
to receive. For this reason, such systems (the sort you
may have in your home) are called tefevision
receive-only (TVRQ) systems. Sometimes, the
reception of television pictures is not meant for an
individual home but for, say, a cable network to a

Channel Freq. Pol Audlo Video Hrs, Scrambie
Anglovision 11515 V 66 PAL 6 =
Arts Channel 11,135 H 6.6 PAL 8 -
BBC1/2 11175 H 665 PAL 8 Sat-Tel SAVE
Children’s

Channei 11.015 H 66 PAL 10 =
CNN 11155 Vv 665 PAL 24

Lifestyle 11135 H 6.6 PAL 4 =
MTV 10975 H 6.65 PAL 24 =
Premiere 11.015 H 66 PAL 9 -
Satellite

intormation 11.575 H Digital B-MAC 4 SAB-MAC
Screensport 11135 H 6.6 PAL 6 =

Table 2. Frequencies and specifications of television
channeis transmitted by Intelsat VA F11.

Channel Freq. Pol Audlo Video Hrs. Scramble
3Sat 11175 H 665 PAL 8 -
Filmnet 11140 V 6.6 PAL 24 Matsushita
RAI Uno 11.007 H 6.6 PAL 18

RTL-Plus 11081 v 665 PAL 5

SAT1 11507 V665 PAL 10 :
Skychannel 11650 H 665 PAL 19 QakOricn
Superchannel 10674 V 665 PAL 24 =
Teleciub 11987 V 65 PAL 8 =
TVS 11472 H 665 PAL 8 =
Worldnet 11512 H 665 PAL 4 -

Table 3. Frequencies and specifications of tetevision
channels transmitted by Eutelsat 1 F1.

Channel Freq. Pol Audio Video Hrs. Scrambie
Norsk

Rikskringkasti 11.644 H Digital C-MAC 9 =
Worldnet 11591 H 66 SECAM 4 =

Table 4. Frequencles and specifications of television
channels transmitted by Eutelsat 1 F2.

Channei Freq. Pol Audio Video Hrs, Scramble
CanalJ 12564 V58 PAL 10 =
La Cing 12606 Vv 58 SECAM 17 —
Mé 12648 V58 SECAM 10 ‘
Worldnet 12732 VvV 58 NTSC 4 =

Table 5. Frequencies and specifications of television
channels transmitted by Telecom 1 F2.

Channel Freq. Pol Audlo Video Hrs. Scramble

infofilm

& Video 11015 H 66 PAL 3 =

SVT-2 11178 H Digital C-MAC 7 Tanberg
C-MAC

SVT-1 11.133 H Digital C-MAC 7 Tanberg
C-MAC

Table 6. Frequencies and specifications of television
channels transmitted by Intelsat F2,
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group of homes. Such systems are called satellite
master antenna television (SMATV) systems and don't
concern us here.

The most well-publicised TVRO satelite system is
the proposed direct broadcast by satellite (DBS)
service due to start within the next year or so, with five
or less channels. DBS will use quite high powered
satellite transponders and so receiving antennae will
be around 0.9m in diameter or less, so being littie more
obtrusive than some existing terrestrial television
system aerials.

Waiting for Godot

Waitin? for DBS to appear has become a bit of a
joke in Britain and although plans seem to have been
finalised, it's still a long way off and it will only provide
a maximum of five channels (that's all we've been
allocated). On the other hand, existing
communications satellites (with lower-powered
transponders) are already in use by British programme
providers to transmit television signais to SMATV
systems.

A growing number of suppliers now market
antennae and equipment capable of receiving the
signals and displaying them on an ordinary television
set, in such a way that the systems have been coined as
quasi-DBS satellite receivers by some observers.

These systems are at a price which may tempt the
individual, particularly when it's considered that
around ten channels of English-spoken television
programmes are currently broadcast from two
satellites (Intelsat BA F11, and Eutelsat 1 F1). Other
satellites transmit foreign programmes. Around
sixteen more could be transmitted from another
satellite (Astra) due to come on stream this year.
Compare that lot with the five channels of DBS!

ables 2 to 6 list channels, various technical
specifications and number of hours (approximately)
broadcast per day, transmitted from the satellites
Intelsat VA F11, Eutelsat 1 F1, Eutelsat 1 F2, Telecom 1
F2 and Intelsat V F2. Still other satellites exist and
transmit television signals which may be received in
Britain - for example Russian Gorizont satellites.

FEATURE: Satellite TV

GEC-BTATIONARY
onRIT

TAST

DEQREES DEGREES
wist EAST

\___/'

EUTELIAT +PY
UTELBAT 1 F2

Y
INTELEAT VA l|/ ', l \
TELECOM 1 F2

INTELSAT V &
OUTH

Fig. 5 Positions in the GSO of the main televislon
transmitting satellltes relevant to the UK

|

Some other satellites are so far away from true
south they would be impossible to locate with an
antenna unless it's on a steeply-sioping south-easterly
or south-westerly facing high hilitop. Best of luck if
that's what you want!

Figure 5 shows positions of the main satellites in
the GSO as far as Britain is concerned. Figure 6 shows
a similar view of the world-wide proposed DBS
satellites listed with the various countries satellite
positions. Also shown is the Astra satellite due to start
operations shortly - although not actually a DBS
satellite by strict classification, it's going to provide a
similar (if not better) function.

Antennae for low-powered communications
satellites need to be a lot bigger than DBS antennae
(generally, between about 1.2 metre and 1.8 metre)
depending on situation and Astra is a higher-powered
satellite and so will allow antennae of around the DBS
size to be used.

Up to now, most signals can be received and
displayed on ordinary television receivers without
problem using satellite reception equipment. The
reason for this is mainly because most programme

CANADA

usa,
VENZUELA

usa

USA -

CANADA
CUBA —————

CANADA™ :

agenn DEGREES

—
BRAZIL —
CANADA 7
URUGUAY —~7
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BRAZIL @

58
-~
usa
ARGENTINA
UK SPAIN
PORTUGAL
IRELAND .~

AUSTRIA, FRANCE,
NETHERLANDS, BELGIUM,
W.GEAMANY, SWI7ZERLAND,
ITALY, LUXEMBOURG

Fig. 6 GSO positions of all proposed DBS satellites.
Although not an official DBS satelilte, Astras
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providers consider themselves cable television
companies, providing television signals via satellite for
reception at the cable head-end to be split to a number
of televisions. Programme providers have now
become Increasingly aware that Joe Public with his
satellite dish in his back garden Is effectively stealing
programmes and are moving to code the
transmissions in a process called encryption or
scrambling. When this is the case, viewers will require
necessary decoders to view programmes and as more
than one type of encryption process exists, more than
one decoder will be needed to allow reception of ail
programmes,

The Biz

8o, what's needed to receive satellite television
signals? Figure 7 shows the main parts of a basic
system. A parabolic antenna focuses the high
frequency signals, a low noise converter - sometimes
called a /ow noise block converter or low noise
blockdown converter (LNC or LNB) - receives the high

reflected from the antenna, amplifying and converting
them to a lower frequency between 950MHz and
700MHz, coaxial cable ¢arries the signals Indoors and
a receiver provides an cutput suitable for an ordinary
television set,

In essence, that's it. A system like this would

SATELLITE

SATELLITE
RECEIVER

Fig. 7 Main parts of a basic satellite television reception
system

frequency signals transmitted from a satellite and

Site Sufvey

Surveying the system site is a matter of
locating a suitable position for the antenna
to stand. If you're going to buy a system
from a dealer, he'tl probably do a brief site
survey, checking that all desired satellites
can be 'seen’ by the antenna. This involves
nothing short of trudging around the area
armed with a good compass. You can do it
yourself if you want to do a preliminary
check and yours will probably be every bit
as accurate as the dealer's.

So, you need a compass. Helpful, too, is a
sheet of thick card, marked in angles up to
about 45° and folded to provide a platform
to stand the compass on, as shown in Fig. A
You should now mark the card with the
various elevation and azimuth angles of
every satellite you wish to receive
transmissions from.

Satellite efevations and azimuths depend
on whereabouts the antenna is to be
located. There are accurate methods of
calculating these but for the purposes of a

| simple site survey, the table lists a selection
of them for the four main satellites you'll
probably want to receive transmissions
from, against a selection of salient site
areas. Astra and the future British DBS
satellite have been included because,
although they’re not there yet, eventually
they will be and there’s no point in having to
re-site your antenna because of poor
planning now.

-

Fig. A An aid to surveying a
potential antenna site

16

You need to bear in mind that all azimuths
are with respect to true south but your

for

back to the list.

Fig. B Use the aid to locate

. Area Satelllte Az El
compass will only give you a reading for
magnetic south. Again, there are methods John Astra 19E 25E 21
accurately calculating the angle O'Groats Eut 1 F1 13E 19E 22
between magnetic north and true north but tnt F11 28W 28W 20
an Ordnance Survey map of the area will British DBS 31w 22W 19
give more than encugh detail for the survey.
Say the approximate difference between Aperdeen Astra 19E 25E 23
magnetic north and true north is 5° Eut 1 F113E 18E 24 |
accurate enough for most purposes then Int F11 28W W 21
simply subtract 5° from all east of southerly British DBS 31W 34W 20
satellite azimuths and add 5° to all west of
southerly satellite azimuths. Mark both Newcastle Astra 19E 25E 25§
elevations and adjusted azimuths down on Eut 1 F1 13E 18E 26
the card, so you don't have to keep referring Int F11 28W 31w 23
British DBS 31w 35w 22
Liverpool  Astra 19E 27E 26
Eut 1 F1 13E 20E 27
Int F11 28w ow 25 |
British DBS 31w 34w 24
Dublin Astra 19E 30E 25
Eut 1 F1 13E 24E 27
Int F11 28w 26w 26 |
British DBS 31w 29w 25
Birmingham Astra 19E 26 27
Eut1F113E 19 29 |
Int F11 28W 3w 26
British DBS 31w 35W 24
Norwich Astra 19E 22E 28 ]
Eut 1 F1 13E 14E 29
Int F11 28W 35w 24 |
British DBS 31w 39w 23
the satellite’s azimuth and elevation el Astra 19E 24E 29
Now, go outside and stand where you Eut 1 F13E 16E 30
think the antenna might be sited and face Int F11 28W 3d4wW 26
south. Holding the folded botton of the card Britlsh DBS 31W 38w 25
and compass horizontally and the elevation
angle side vertically, aim the azimuth angle Land's End Astra 19 31E 28
of the first satelllte with the compass. Now Eut 1 F113E 24E 30 |
aim along the elevation lines to locate the int F11 28W 28W 29
British DBS 31w 32w 28 |

position of the satellite (Fig. B). If anything
is blocking the view to a satellite (house,
tree, wall, fence, the missus) you'll have to
try a different location. Step through the
azimuths and elevations of all chosen
satellites until a position is found where
nothing obstructs your view of any satellite
- that is where the antenna can be sited.

|
Satellite azimuths and elevations for
four satellites at a selection of places
around the British Isles. All angles to
the nearest degree.
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receive some signais from a single satellite and allow
viewing. But there are problems. First, satellite signals
are polarised, either horizontally or vertically and the
basic system of Fig. 7 can only receive signals of one

polarisation. To receive signals of the other
polarisatiop, either the LNB needs to be turned
through 90° or a second LNB mounted at right angles
needs to be fitted.

The viewer may wish to receive signals from a
second, or subsequent satellite. So, two or more
antennae are needed (expensive and unsightly) or the
antenna needs to be turned to point at whichever
satellite is required.

More complex satellite reception systems control
these functions with motor-driven polarising and
positioning equipment which, in turn, have to be
controlled by internal equipment - either as part of the
receiver itself or as a separate piece of equipment.
Usually the motor-controlled polarising equipment is
known as a polarator or polariser, while dish-
positioning equipment is called an actuator or simply
dish positioning equipment.

A Dish Fit For A King

The dish itself is generally of one of three types
prime focus, offset feed or Cassegrain feed type (Fig.
8). Parabolic dishes are used because the parallel
(well, as near as damnitl) transmissions from the
satellite are focused onto a single point where the LNB
is situated. They are also decidedly unidirectional so
transmissions focused on the focal point will only be
from one direction - the satellite.

-
S

I,
-,
\

¥/ WEATHERPROOF
HOUSING

Fig. 8 The three main types of antenna dish (a) prime
focus {b}) offset feed {c) Cassegrain feed

There are three main types of antenna mounts,
shown in Fig. 9. A fixed mount aliows no freedom of
movement for the dish and repositioning to receive
signals from a different satellite means, quite simply,
unbolting everything, pointing in the new direction
and re-fixing,

The el/az (elevation/azimuth also known as az/el)
mount allows independent adjustments along two
axes - left and right, up and down. So by adjusting
both azimuth and elevation settings the antenna can
be moved from one sateliite to another.

(s}

Fig. 8 Three main types of antenna mount (a) fixed

mount (b) ei/az mount {c) polar mount
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ANTENNA
ELEVATION

iTION OF POSITION OF
EOTELSAT F1 (NTELSAT VA F11
INCORRECT TRAGKED
- i N GEO-STATIONARY ARC
\CORR

ECT ANTENNA
TRACK)

- EAST

WEST

ANTENNA AZIMUTH

Fig. 10 Showing how a polar mount, if incorrectly
Installed, can track an arc on which two satellites will be
viewed. However, as the arc Is not the GSO arc,
transmissions from other sateilites can not be picked up

#=10.95.11.7GHz 1y 1 = 950-1700MHz
i

ANTENNA

| TO MAIN
— ~ i ~ RECEIVER
ST —f  ~, MIXER e [r——
—_— ~ ~~

BAND-PASS
FILTER

FIRST {F

FROM
l AMPLIFIER

AMPLIFIER BAND-PASS
SATELLITE FILTER

L =
10GHz

OSCILLATOR

Fig. 11 Biock diagram of an LNB

For easiest maneouvering between satellites, a
polar mount is best as it has only one axis to follow and
so can be made to track continuously along the GSO
arc. Setting up the polar mounted antenna is an
involved job, mind you, because the arc has to be
followed precisely. The polar mount will always track
an arc - any old arc - purely because of its nature. On
this arc you might just find two satellites (Fig. 10) but
unless the tracked arc truly is the GSQ, no further
satellites will be found.

The enormous advantage of the polar mount
(however difficult it may be to set up) is that it may be
easily motorised. A single actuator only needs to push
or pull it in its single axis to track all satellites in the
visible GSO arc.

LNBs

Figure 11 shows a block diagram of a typical LNB
anditcan be seen it's quite acomplex beast, The signal
from the antenna is fed directly to a low-noise GaAs
amplifier followed by an image rejection bandpass
filter. The noise figure for the LNA must be as low as
possible because this defines the basic signal-to-noise
ratio for the whole system.

A mixer and fixed frequency local oscillator
(10GHz) convert the received satellite transmissions
to an IF frequency band of 950-1700MHz (block down
conversion) which is then bandpass filtered and
amplified by a first IF amplifier. From there, co-axial
cable connects the LNB to the receiver indoors.

Yes, the IF frequency band is 950-1700MHz which
means the LNB is effectively ‘looking’ at a
10.95-11.7GHz transmission band from a satellite.
Transmissions from the Telecom 1 F2 satellite (listed
in Table 5) cannot be received as their transmission
frequencies are all around 12.5GHz. A different LNB
will be required to do that.
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Fig. 12 Block dlagram of the main recelver
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A typical block diagram of the tuning section of a
satellite receiver is shown in Fig. 12. Effectively, there
is little more to the device than a reasonable-quality
FM tuner, such as you may use in your hi-fi system.
The first bandpass filter allows a measure of rejection
of noise and interference outside the 950-1700MHz
first IF band, which may have been picked up through
the cable run from the external LNB. A mixer and
variable frequency local oscillator then converts the
signal to a fixed second IF frequency. This varies
considerably from receiver to receiver but is typically
between 100-600MHz.

A second IF bandpass filter - usually a SAW (sur-

face acoustic wave) filter - limits the second IF
bandwidth to about 27MHz whereupon the signal is
amplified by an AGC amplifier and limited. Often a DC
control output is taken from the AGC voitage for signal
strength display.

From there the signal is demodutated down to a
composite baseband television signal. In cheaper
receivers this is done by a single demodulator but for
optimum sound and vision, two demodulators are
used. However separation is performed, audio de-
modulation must allow for different audio sub-carrier
frequencies (which we'li come to in a minute).

Separate audio and video signals, although usable
by, say, a video cassette recorder or some monitors
(composite input monitors with audio, not your Beeb
RGB monitor) aren't really suitable for use by a bog-
standard teily. So an integral part of the satellite
receiver is a modulator which converts the signal up to
a UHF channel (typically channel 39) for display via
the television receiver's conventional aerial socket.

Often, just before this stage, a receiver might have
a loop-through facility to allow an encryption decoder,
nicknamed a descramblisr, to be added to the system
to allow display of the signal, in the same way that, say,
a graphic equaliser can be added to a hi-fi system via
the tape monitor outputs and inputs of an amplifier.

Generally, the complete satellite receiver is more
than Just a tuner and other parts (notably a polarising
circuit and an actuator drive circuit) will be included.
More often than not, the actuator drive circuit will be
housed separately from the receiver as there are some
high currents associated with driving the actuators,
which may cause interference to the tuner. In most
current systems the actuator drive — as well as being
housed separately - is a remote device, in the sense
that to watch channels on different sateilites the user
has to first change antenna position via the actuator
drive circuit, then change the tuned frequency/
polarity/audio sub-carrier via the tuner.
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However, some of the latest satellite receivers have
reduced this to a single change. The tuner
automatically controls the actuator driving circuit at
the same time as changing frequency and so forth.

Scrambled Egg

To understand encryption we've first got to look at
the baseband signal, which in most cases is similar to
the standard British 625-line terrestrial broadcast
television signal - a PAL encoded composite video/
audio signal, a spectrum of which is shown in Fig. 13. A
vision carrier carries luminance (black and white) and
chrominance (colour) signals and a sound sub-carrier
spaced 6MHz above the vision carrier carries the
sound signal. Total bandwidth is just under 8MHz.

The PAL signal spectrum in Fig. 13 is that of a
British PAL signal. Other European countries use
variants, which differ usually only in terms of the
spacing between vision and sound carriers. However,
North America uses a slightly different signal format
(NTSC) and the original French colour television
system used SECAM. Although France itself has since
started to adopt a PAL derivative, much of the
remainder of the world's television systems still use
SECAM. So there's a range of available television
signal standards in use.

The fact that different satellite transmissions use
different audio sub-carrier frequencies is the reason
why a receiver must have the capability of adjusting
the audio sub-carrier frequency when demodulating
the signal. Aiso, there is the possibility that the
transmission may have more than one sub-carrier -
different languages could be broadcast on each.

Where the total BMHz channel is moduiated onto a
carrier in the region of about 450-900MHz for
terrestrial television, sateilite television signals are
modulated onto a carrierin the region of 11-12GHz. so,
the basis of a satellite television receiver is a tuner,
capable of demodulating the microwave signal back
down to the original 8MHz channel. In fact, as we've
seen, what the tuner actually does is demodulate the
signal right back down to the basic vision and sound
baseband signals and for display on a standard
television receiver they are put through a modulator.
This is much as a video cassette recorder.

Encryption occurs when the programme provider
adjusts the transmitted signal in some way such that
the received signal cannot be used by the television
receiver (or monitor, for that matter). To do this, it's a
simple matter of, say, swapping the order of the lines
which make up the picture on the television tube's
screen or even cutting lines in two and reversing their
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order. Other encryption methods break up the sound
into parts and scramble them. As far as the satellite
tuner and the television receiver are concerned,
they've done their job but to the viewer the picture is
broken up and totally unwatchable or the sound is
garbled.

VIDED
CARRIER CHROMINANCE

SUB-CARRIER

SOUND
SUB-CARRIER

AMPLITUDE

=175 0 44 8

Fig. 13 PAL encoded composite video signal

If, on the other hand, a decoder is included in the
satellite receiving system, capable of reorganising the
lines back to their correct order, the picture is OK. The
chosen encryption process merely defines the way
and the extent to which the lines are disorganised.
This, in turn, defines the necessary complexity and
price of the decoder. However, as far as the TVRO
viewer is concerned, the decoder generally goes
between the satellite receiver and the television or, in
the case of a receiver with loop-through facility,
between the receiver's baseband output and UHF
modulator input,

The complexity of the encryption process depends
totally on the enthusiasm of the programme provider
to prevent unauthorised people from watching the
programmes. In many instances signals aren't
encrypted severely and so decoders are simple - the
likes of ET| readers would be able to build a
descrambler as easily as falling off a log.

However, if the programme provider wants almost
total prevention of unauthorised viewing, the
scrambling will be severe, generated by random binary
sequence techniques in extremely complex ways.
Descrambling is equally complex, perhaps requiring
the user's personal identification number and/or
authorisation codes which may change regularly.
Whatever the complexity, encryption can never be
totally secure. There may always be a bright spark who
comes along a builds a descrambler. In the case of
complex encryption, this is just less likely -
particularly if LS| devices are used to build the
circuits.

Most programme providers, aware that they either
have to go to the expense of developing and running a
complex system or stick to simple methods, choose
the latter option. Then they provide cheap decoders to
authorised users, usually as part of the subscription
process. Although the risk is taken that unauthorised
users may go to the lengths of building or buying a
descrambler, the risk is pretty small.

Next month, we'll be looking at a selection of
available satellite television reception systems,
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comparing features and prices like for like.
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- MUSIC CIRCUIT
POTPOURRI

Bruno Hewitt reveals ingenious music circuits from the back
of a multitude of envelopes.

Gates From
Envelopes

Analogue synths often allow (or
can easily be modified to allow)
the input of an external signal from
perhaps a guitar or microphone.
One of the hardest parts of such a
conversion is to control the
envelope generators from the
envelope of the original signal.
The best way of achieving this

ENVELOPE INPUT
{FROM ENVELOPE
FOLLOWER)

O~

+15V

1506

RV2

10
RESET
LEVEL

INPUT
ENVELOPE
0k 33 GATE 18y
p—t—L)
2 ~14v

™7

ww
GATE ON W™
- LED

-5V

is the use of an envelope foliower s s 3
(full wave rectifier wFi)th output e ! i
smoothing) followed by a 2N
comparator with hysteresis, to PINS WITH VALUES SHOWN,
generate a gate voltage with which - =2 SET THRESHOLD IS OVI3 1O av7
to control the ADSRs. The circuit Mk L | T oA
shown is such a comparator and I NOTE:
possesses the advantage that set ¥ sy .
and reset levels can be adjusted e |
independently of each other. o R
Voltage Controlled
NOTE, -
= o i, Overdrive
LYy Hoen D AR ahl bl ARAA = o claim is being made here to
D 4 2 emulate the elusive ‘valve
. p s sound’, (which is perhaps still best
left to valve amps themselves)
s since there is a great deal more
involved than merely a nonlinear
transfer function. Nevertheless,
- F. one can easily improve on the
ic2 ica harmonic carnage generated by
PING PINGg mindless diodes hacking pieces off
waveforms with a butcher’s
precision. This circuit provides an
15V G unusual way of doing so.
' TR The configuration is strangely
g “wT 3R 1 T reminiscent of an AGC or
Y s 'l VY e N compressor circuit - for a good
5 B_T { reason. The input signal passes
I st through a VCA and output buffer
: g o - e LR T
in m wav
ean TN/ 1R A conrmoL | rectifier (IC3a,03,D4 and so on), a
Wy ki< second VCA (which controls the
~15v degree of compression) and a
smoothing filter (C1,R2).
The filter feeds the (exponen-
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tial) control input of the first VCA,
thus completing a negative feed-
back loop which acts in such a way
as to decrease the VCA gain when
input signal level is high. The
difference lies in the value of C1,
which is about 10,000 times lower
than it ought to be. In fact C1 is
included only to prevent spurious
high frequency oscillation. So the
compression is effectively instan-
taneous and input waveforms are
flattened out progressively and

smoothly, to a degree of sharpness
determined by he external control
input to IC1b.

Controlling the gain of the
feedback pathin this way results in
a 15dB drop in output at maximum
distortion setting (+10V control
input). This can be corrected or
even reversed by adding a pro-
portion of the control voltage to the
input of IC1b via R1.

The value of 470K actually

corresponds to a drop of around
6db, which gives a subjective
impression of equal loudness due
to the interactive perception of
sound intensity and spectral
content that goes on in the brain.
Of course, this effect depends to
some extent on the brightness and
shape of the input waveform, so
experimentation is necessary.
Decreasing the value of R1
increases the signal output at high
distortion settings.

Hexaphonic Guitar
Pickup

Polyphonic guitar synths require
that signals corresponding to
the vibrations of individual strings
be kept separate. In practice this is
not easily achieved and initial
attempts at making a hexaphonic
pickup with low noise and good
string-to-string  separation ~ are
likely to be disappointing.

Cassette tape heads are well
suited for use as string pickups
because of their small size and
their highly localised sensitivity,
meaning that signal output is
negligible for a string-to-pickup
spacing of only 2.55mm. Thus, if
six heads are mounted near the
bridge saddles with a clearance of
0.5 - 1mm, then 50 - 55db of
separation between adjacent
strings can be achieved.

Stereo tape heads can be used
with their colls connected back to
back in the standard *humbucking’

¢

27p
STEREQ TAPE MEAD 1V RMS
R1 MAX NOISE
{300R PER COIL) S SR
O

Gl T
T8

+3-20v

1 CHANNEL OF 6 SHOWN

PINB
c1

e

-3-20v

NOTE:
IC1= NEBS32

configuration, which significantly
improves signal-to-noise ratio due
to cancellation of the effects of
non-local ambient magnetic fields,
such as those caused by mains
transformers and wiring.

Tape heads do not contain
magnets (fortunately for tape
users) and an external magnetic
field must be provided by a strong
magnet in close proximity to both

the strings and heads. The
stronger the magnet, the better the
signal-to-noise ratio and with a
good magnet you can expect
70dB.

Output from the heads is very
iow, normally in the region of
several millivolts peak. The circuit
shows a suitable low noise
amplifier, which had a gain of 450
with the heads used. Gain is given
approximately by the ratio of R1 to
the head resistance and should be
adjusted according to measured
output. C1 limits bandwidth to
22kHz and helps to reduce
spurious pick-up of radio signals
but the strings and head cases
should be earthed to solve this
problem entirely.

A very useful feature of the
NES532 op-amp is its ability to
drive loads of as little as 470R
which can be placed at the
receiving end of long multicore
guitar leads in order to minimize
hum pick-up and crosstalk
between channels caused by
capacitive coupling.

High Frequency
Current-Controlled
Oscillator

This ICO achieves linearity of
0.1% over the frequency range
0.7KHz-1.5MHz (a span of 10
octaves). VCOs and ICOs usually
rely on some form of current-
switching arrangement around a
capacitor with the charge/
discharge cycle sensed and
controlled by a Schmitt trigger, A
switching delay of oniy 10ns
causes an error of 1% at 1MHz in
the case of a sawtooth oscillator,
2% in the triangle case since two
transitions are required per cycle.

This effect can in principle be
compensated by the judicious use
of a resistor in series with that
timing capacitor but the snag is
that switching delay is generally
not constant, tending to increase
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at the higher current levels that
correspond to higher frequencies.

The ICO shown here cheats its
way round the problem by
employing a highly linear
frequency to voltage convertor
(IC3,1IC2b) and a feedback loop
(IC2a) controlling a cheap and
fairly dodgy VCO {IC4).

The FV converter exploits the
dependence of CMOS supply
current on clock frequency which

for the 4013 dual flip flop
(connected as shown) is a
consistent 1.5uA/kHz up to at least
1.5MHz. RV1 corrects for the
op-amp offsets and 4013 quiescent
current (nominally 1uA maximum
but nearer to 10nA in practice).
Scaling is controlled by the
ratio of R2 to R1, provided that V1
and V2 do not exceed -12V. If the
frequency range is to be extended
up or down, C1 and/or R3 should

be changed accordingly. Regard-
ing the output of the 4046, the

mark/space ratio varies with
frequency so if a true squarewave
Is required then a divide-by-two
flip flop or counter stage should be
added to the output.

High frequency ICO/VCOs are
useful for controlling the clock rate
in samplers, switched capacity
filters and waveform generators
based on EPROM look-up tables.

Voltage Controlled
Stereo Cross-Pan

t can all be done with just one
VCA! Follow the L and R signals
through the top half of the circuit
and you will arrive at a left output
expression L+P(R-L), which simp-
lified to (1-P)L+PR, as shown. The
three signals R,L and —{L+P(R-L))
are summed (with equal weight) in
the differential amplifier 1C2,
giving R+L-L-PR+PL. The two L's
cancel out and rearrangement
gives (1-P)R+PL, the right output.
Calibration procedure is as
follows. Connect a signal to the
right input, turn the image position
pot fully clockwise and adjust RV4
so that there is no output tfrom the
right output. Adjust RV1 for unity
gain from the right input to the left
output. Set the image position pot
down to zero and adjust RV2 such
that there is now no signal at the
left output. Finally, swap the signal
to the left input and adjust RV3 for
no signal at the right output.

The VCA used is one half of a
dual CEM3330 device, which has a
claimed 100dB S/N and 0.1% dis-
tortion.

L

LEFT i/P / 100k
e AAAA—y

INITIAL
IMAGE
POSITION

75k | LEFTO/P
—AAA—AAA—4—e—O

RV {(1=PH+PR

(P ISBETWEEN
0 AND 1)

RIGHT D/P

(1-PIR+PL

100k 2- \R 2{\;2
51k
15V o~
3
| L. - PIN 4
17 150k c2 NOTE:
5 16 PIN 11 IC1= CEM3330
?4 IC2=TLO?4
8 LA g |
B LI 15V
(12
68OR

Ovening The
LM13700 OTA

perational transconductance

amplifiers (OTAs) convert an
input voltage to an output current
with a gain proportional to a
controlling  current.  Circuits
abound for these useful devices
and it is a pity that precision is
often let down by the significant
dependence of gain on absolute
temperature, which causes drift
that is wunacceptable in some
applications such as oscillators
and Q control in filters.

In fact OTA gain is exactly
inversely proporational to absolute

temperature:

e 5802.4 laec Vin
T
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where lasc is the controlling cur-
rent.

‘Ovening’ is a well-known
technique for reducing drift in
thermally sensitive circuits by
sensing and finely regulating the
device temperature thermostatic-
ally. The success of such ascheme
depends on very close thermal
coupling between the heating
element, device and sensor. it is

best to integrate these three
elements on a single chip,
although in practice this can
sometimes actually worsen

performance by placing a thermal
gradient across a sensitive area of
chip circuitry. Some published
circuits of ovened 3046 NPN
transistor arrays have been
noteworthy in this respect and a
trial and error design approach is
generally indicated.

The LM13700 dual OTA seems
to tend itself well to ovening,
achieving a measured temperature
regulation of +0.0018%. Warm-up
time at switch-on is less than one
second. One of thetwo OTAs in the
device is used as a thermal sensor,
generating a voltage of around
5.6V at 25°C, which drops by 10%
to 5.04V at 58°C,

The difference between this
voltage and the reference voltage
at the inverting input of op-amp
IC2b is amplified by a factor of 560
and used to control the heating
current flowing through both of the
uncommitted darlingtons on the
chip. The LED is used primarily to
generate a 2.2V voitage drop which
keeps the output of 1C2b 3-4V
away from the negative rail but
additionally serves as a visual
indication of correct operation and
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even acts as a fuse if all goes
wrong.

C1 in the feedback path of the
error amplifier imparts a 70ms time

constant which matches the
thermal time constant of the
system and optimizes stability.
Temperature reguiation is
independent of positive supply
ftuctuations since both sensor and
reference voltages track this
supply. A 45mV increase of the
=13V rail (to -13.953V) will cause
the reference voltage to increase
very slightly, resulting In a
0.0006° C drop but provided that a
regulated negative supply is used
this problem is not likely to be
significant.

Calibration procedure is as
follows. First (before power-up)
disconnect the tink shown joining
IC1 to IC2b and ensure that R1 is
connected. Now power up the
circuit and measure Vr. Adjust RV
so that Vrer is 10% lower than Vr.
Remove the power, remove R1 and
reconnect the IC1/IC2b link.
Following his procedure will avoid
overcooking the circuit.

Note that the LM13600 has an
internal connection between its
current control inputs and

darlingtons, which renders it
unsuitable for use in lieu of the
LM13700 in this application.

+15v

160k +15v

RvV1
10k

{SEE TEXT)}
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IC1 = (M13700
Ic2=TLO72
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Additive
Synthesis
Using Walsh

Functions
ine waves are not the only set of
functions  possessing the

magical property of orthogonality
which allows any signal to be ex-
pressed in terms of a spectrum of
components. Square waves are
just as orthogonal but do not on
their own constitute a comptete set
of building blocks and therefore
cannot be used to represent any
arbitrary signal.

This problem can be overcome
by including in the set some

waL{on
WAL(1.t)
WAL(2,%)
WAL(3.1)
WAL(4.D)
WAL{S.T)
WALIG, 2}
WAL(Z.2)
WAL(B.t)
WALIgY)
WAL{10,1}
WAL{11 1)
WAL{12,1)
WALI13,t)
WAL{14.1)
WAL[G

SEQUENCY

ADDITIVE SYNTHESIS USING
WALSH FUNCTIONS
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additional pulse waveforms which
are systematically derived from
square waves {by a recursive
process of modulo-2 additions)
thus generating a complete set
known as the Walsh functions.
Then were invented by
mathematician J. L. Waish in 1923
and have not hitherto received the
attention they deserve. Sine waves
always seem to steal the limelight,
perhaps in much the same way that

analogue technology dominated
before the arrival of digital.

The figure shows one cycle of
the first 16 Walsh functions, using
an unconventional format which
heips to make their pattern and
symmetry clearer than is possible
with an ordinary timing diagram.
Note that Walsh functions are AC,
alternating between +1 and -1 like
sines. Note also that, unlike sines,
phase is built into the series. For

waL{1 L)

WALIZ,t)

WAL(3.t)

-

WAL(4,1)

WAL{S,t}

WAL{6,1}

. P
0 >

WAL{Z 8}

WALI(8.1)

WALt}

>
T

wAL{10 1}

WAL{11.4}

AL

-J WAL[12.3]

4 jD_ WAL{13.1)

e Y

i "4
WAL 1)

16F CLOCK

GATES: X NORS, 0.0.4077

WAL[15.2)
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example,

WAL(2,t) is
WAL(1,t) time-shifted. The notion
of frequency also goes out the
window and is replaced by the
concept of ‘sequency.’

simply

The circuit shows a Walsh
function synthesiser which can
easily be expanded if desired. The
digital supply rails should be earth
and a positive voltage - +15V if

Ve

T POSITIVE DIGITAL SUPPLY

4Tk
100%
™ TLO7Y

47k
1%

WALIO} LEVEL

WAL

waL(2.0

100k

¥ 9
= AAAN

100k

OF AMPS: TLO?1/2/4 TYPE i
(POWERED FROM DUAL ]
SUPPLY RAILS}H 1

t

F—— AN E
100k
WAL{3 1}
t 3m3
S AAAN 3 220k 1%
100k F
WALIAS) s AN
M3
220k 1% AUDIO OUT
3 AN ety

%TLO72

4000 series CMOS is used.
Exclusive- NOR gates are shown in
order to match up the outputs with
the timing diagram in the figure
which hasin fact been time-shifted
by half a cycle for clarity.
Exclusive-OR gates (modulo2
adders) can be used instead with
no circuit modifications. Logical 1
is interpreted as +1, logical Oas -1,
The pulses are mixed and centred
about earth by the op-amp
circuitry.

The Walsh coefficients for a
sine wave start off as follows:
0.663 WAL(1,t)
0.063 WAL 92,1)
-0.263 WAL 95,1)
0.025 WAL (6,t)
-0.052 WAL (0,t)
-0.006 WAL (10,1)
-0.126 WAL (13,6)
0.013 WAL (14,1)

Anyone seriously interested in
the subject is urged to get hold of
Applications of Walsh and Related
Functions by K. G. Beauchamp
(Academic Press, 1984). Price is
around £30.

Improved
Frequency
Doubler

hen two sine waves are

multiplied together the result
is two new sine waves with
frequencies  given by the
difference between and sum of the
original two frequencies. The
figure shows the exact relations.
This phenomenon has been used

which the signal is multiplied by
itself with a ring modulator
(four-quadrant VCA) to produce a
frequency-doubled output (and
also an annoying DC click or
thump).

However, observation of the
third equation reveals thatif one of
the multiplier inputs is shifted by
90° in relation to the other, then the
difference component, which has
zero frequency, is a sine rather
than cosine wave. The sine of zero
is zero and so the difference

itself.

The hardest part is to achieve a
consistent 90° phase difference
over a wide frequency range. In
practice this condition can only be
approximated by means of two
cascades of phase shifters
(all-pass filters) with judiciously
staggered time constants. The
calculation of time constant values
is actually rather tricky, so it is best
to stick to the component values
shown. Six phase shift stages are
used to get a 90° compiementary

in the past as a guitar effect, in  component conveniently loses output with a phase error of less
‘Cgs‘(LEADS'
100k 100k* 100K+ 100k * 100K |
p— AN AAAN AAAA NOTE:
1C1,2 = TLO4 I
6 2 IC3 = | M13700
620R  22k* 5’ 82x 3‘ 100%* o_t's.v L1Tale |
Imn ,I n3 % 150k I
SEEVEXT, 2 ae - L____*_

of—10V
MAX

/= Vind/20

4R o1k

AV
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than a few degrees over a
frequency range of 35Hz to 4kHz.
Multiplication is performed by
IC2a/1C2d/IC3. RV1 and RV2 can
be used to trim the feedthrough of
‘sin' and ‘cos’ multiplier inputs
respectively, if required.

Note that, because the input is
being multiplied with itself, albeit
with a phase difference, the cutput
amplitude is the square of the input
amplitude, which is equivalent to a
2:1 expansion on the decibel scale.
Itis therefore desirable to precede
the input with a compressor or
sustain unit.

Note also that intermodulation
occurs when the input is a
composite of sine waves - the
device is not a harmoniser but is
well-suited to guitar sounds

FEATURE: Music Potpourri

SINF E
¢

O/fP = u~%L0S 2F

=
2

SIN FT SIN F2 = %[COS{|F1—F2()-COS{F1+F2)}
COS F1.COS$ F2 = %[COS! |F1-F2| }+COSIF1+£2}]
SIN FY COS F2 = %|SIN{ | F1-FZ} #SIN{F1+F2(]

SINF PHASE
O—=| DIFFERENCING |g)n X

COs

NETWORK

OfP = %SIN 2F

g

Electronic
Percussion Synth

his percussion/effects unit is

based on an all-singing,
all-dancing  synthesiser chip,
providing fourteen controllable

parameters with only five (Cs.
Sound is initiated by striking a
wooden or piastic surface to which
the piezoelectric pickup (Mapiin

QY13P) is giued on the
underside.
It is advisable to damp

resonances of the striking surface
with rubber sheet, preferably both

on top and underneath, in order to
avoid the possibitity of spurious
multiple retriggering. The 5k1
resistor connected across the
pickup is adjusted to give a
maximum output of 10V from the
sample/hold IC5 when the unit is
struck as hard as possible.
Op-amp 1C4a produces a brief

WCla
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1C2 = 3080
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positive pulse whenever the pickup
produces an impulse greater than
about 30mV. This guard-band is
set by the hysteresis determined by
R1 and R2. Sensitivity is reduced

for a short time immediately
following excitation by the time
constant C1/R3.

IC3a and IC4b constitute a
sample/hold which remembers the
peak voltage of the new pickup
1mpulse which is used to control
the output level of the CEM3391.
Plezo response tends to flatten out
in relation to striking force and the
seudo-square aw circuit
C2/1C4b corrects for this in such a
way as to provide a subjectively
natural amplitude response. The
sample/hold output voltage is
available in positive or negative
polarity from RV1 and can be

patched via one or more rotary
switches (not shown) to any of the
voltage-control points marked
with asterisks.

The gate pulse required to
trigger the ADSR is derived from
the |C4 puise by charging C2 to the
positive rail level. The charge on
C2 then leaks through RV2 until
IC3c is no longer switched on,
whereupon the gate goes low. The
darlington pair and LED give a
visual indication of the gate. IC1
makes provision for the AC or DC
coupling of the AD portion of the
envelope to the (low-pass) VCF
frequency control input. This
coupling is set by SW1 and sweep
depth is controlled by RV3.

No oscillator is shown in the
circuit since the resonance control
is capable of setting the filter into

oscillation. This oscillation is a
sine wave with a distortion of only a
few per cent, which can be made
considerably raunchier by means
of the germanium diode and RV4.

There is a second resonance
control called ‘feedback’ (RV5)
which uses the second VCA output
(pin 22) of IC1. The resonance
caused by feedback is dependent
on the ADSR envelope. With short
envelopes the filter impulse
response that results from heavy
use of this feedback becomes very
rich and interesting, indeed almost
acoustic.

Noise Input to the filter is
provided by zener diode D1 and
IC4d under the control of RV6,
allowing good snare, whip-lash,
gun shot and explosion sounds to
be produced.

Feed-Forward
AGC

Automatic gain contro! circuits

are usually conflgI;ured as a
VCA with a feedback loop, via an
envelope follower and inverting
amplifier, to the VCA control input.
As signal input level increases, so
the gain of the VCA decreases in
compensatlon. At high input signal
levels the output is relatively
constant but at lower levels
compression falls off. If the gain in
the feedback path is increased to

counteract this effect, instability
usually arises.

The answer is to avoid
feedback by controlling VCA gain
from the signal input raher than
output. To do this we can use a
reciprocal (1/x) function, so that if
the input drops to, say, 0.1 of its
previous value then the VCA gainis
increased by a factor of 10.

Actually, we can be even more
devious than this and use
logarithms. IC1b/IC2c is a log amp
that provides the logarithm of input
amplitude. This is inverted and

added to a constant by 1C2d then
fed via R1 to the exponential
control input of the VCA IC1a.

The value of R1 then
determines the compression slope
on the decibel scale. If it is less
than 82k then larger inputs will
result in smaller outputs. It it is
equal to 82k then the output will be
independent of input over a very
wide dynamic range. If it is made
twice 82k then compression will be
2:1 In terms of dBs. The table
shows some measured results for
Rt = 100k.
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IC1PIN G

EXPONENTIAL 12
CONTROL INPUT ~=

2k0 B2k
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FOLLOWER

R1
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CONTROL
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200%

NOTE:
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EATURE: Music Potpourri

Self Modulation

Signals can be persuaded to

frequency modulate them-
selves by using them to control
their own rate of propagation
through a delay line, in this case a
TDA1022 BBD (which has certain
advantages over the more popular
MN3000 types).

When the input is zero, clock
rate at the output of the linear VCO
comprising 1C3 and IC4 is about
50kHz, which corresponds to a
delay time of 10ms. Clock rate
drops to zero for an input of -4V
and increases to 100kHz at +4V. R1
sets the quiescent clock rate and
R2 sets the sensitivity to input
voltage.

Note that the peak input to the
TDA1022, pin 5, should not expeed
+4V if distortion is to be avoided.
IC5 generates a clean antiphase
squarewave pair for the delay line.
IC2 is a second order unity gain
Butterworth low pass filter which
helps to keep aliasing effects
down, while IC2b is a similar filter,
which helps to keep Britain tidy!

Strong harmonics and sum/
difference frequency components
can be generated in practice but

not to the same degree as in a
digital FM synth, since a delay line
is incapable of providing a
negative delay, necessary to

‘modulate through zero'. However,
by the same token an FM synth is
incapable of modulating an
existing audio signal.

+15V
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LP FILTER
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TRIM

10R

+16V

100
> 20%Hz
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330p

s o
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3
9 1000
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Constant Power
Pan Pot

The apparently common sense,
simple stereo pan control
shown is not suited to audio use
since the combined power output
of the left and right amplification
channels suffers a drop of 3dB
when the pot is central. This is due
to the fact that here we are
considering power, not voltage as

Say a stereo amplifier gives an
output power of 10W for an input
voltage of 1V. At the end-stop
settings of the pan pot the output
from one channel will be 10W and
from the other OW, making a total
of 10W. However, if the pot is at
midpoint, V. and Ve will both be
0.5V and the amplifier outputs will
be detlivering 2.5W each, a total of
opnly 5W,

This is easily understood by
remembering that if the voltage

across a speaker coil drops by a
factor or two, the current flowing
through it will consequently halve
also, causing a net four-fold drop
in power.

The improved scheme shown
is not new (it was originaily
proposed by R. Orban in 1971) but
handy to be reminded of. When
R = Rv/1.414 the deviation from
constant power is less than 1.6% or
0.14db (occurring close to the
scale ends).

we usually do. ETI
Yi LEFT
ode
“~ COMBINED
] POWER
i -38
| RISk L PAN [
T
L.a ) HOW NOT TO GO {T SSJean Ve
V) =KV, AT PAN LEFT
=0.707 CENTRE
| COMBINED POWER
=0 AT PAN RIGHT
008 _|
~0,13dB — T ———
V=0 AT PAN LEFT
= 0,707 AT CENTRE
= KV, AT PAN RIGHT
WHERE K ® 1/1+¥2 % 0,414 L R
{b) IMPROVED CIRCUIT
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ARTFUL ARITHMET

In the first of a new series Mike Barwise looks at devices to

perform hardware arithmetic

he vast majority of microcomputer applications

I require a substantial amount of arithmetic. This

is especially true in graphics applications, where
speed of operation is crucial.

The long established approach of performing
calculations sequentially using machine level add,
subtract and logical shifts just does not yleld the
performance required by modern real-time graphics
engines.

There are two main alternative solutions to this
problem: the first is the processor-dedicated Maths
Co-processor. This is a chip designed by the micro-
processor manufacturer to work tn tandem with the
primary processor — forexample the 8087 to work with
8086/88.

This is basically a microprocessor dedicated to
arithmetic operations which has its own set of op-
codes and shares the same bus as the primary
processor. The arithmetic operations are either per-
formed sequentially in primitives by the primary
processor or, where the co-processor is present, are
summarised into a shorter sequence of co-processor
op-codes, usually by the language compiler. So, C
checks for the presence of the 8087 in your IBM/PC
and compiles your code accordingly.

The co-processor solution is flexible. You can
perform almost any calculation using the same
hardware and the hardware Is a totally standard
package but it does not represent the maximum in
attainable performance.

The very fastest arithmetic is performed by
Function Dedicated Arithmetic Circuits.

These are one-job black boxes which are hard-
wired implementations of specific mathematical
algorithms (formulae, functions). The speed of opera-
tion attainable by this approach is phenomenal but
untii recently the circuits have been difficult to design
and required a circuit board the size of a foctball field
strapped to Battersea power station to operate.

With the demise of Battersea power station, some
alternative had to be developed and various clever
people have created chips loosely grouped under the
banner of ‘Digital Signal Processing’ (DSP).

The Old Slow Approach

If we take a look at microprocessor arithmetic, we
see that the delays occur when a process is iterative
(enclosed in a loop and repeatedly executed). The
conventional Arithmetic/logic unit (ALU) at the heart
of a microprocessor is capable of addition, subtraction
and shift/rotate operations on digital bit sets of the
system bus width.

Real maths, on the other hand, also requires
multiplication, division and their derivative, exponen-
tiation (powers and roots) and needs a precisicn several
orders greater than 8 or 16 or 32 bits.

Let us leave roots for the moment for simplicity
(because | forget how to work them out!) and look at
powers, multiplication and division.

Multiplication has been traditionally performed by
micros as a sequence of left shifts (multiply by two) and
additions or subtractions of the multiplicand. So, to
multiply X by five, you shift left twice (multiply by four)

28

then add X once to finish off. To multiply by seven you
shift left three times (multiply by eight) then subtract X
once.

This is fine for small numbers but it gets quite long
winded for fiddly values such as 129 x 51.

Division is performed most simply by repetitive
subtraction of the divisor from the dividend. There is,
however an alternative method. The divisor and
dividend are aligned and the operation consists of a
sequence of shifts and bitwise comparisons. One is
accumuliated to the quotient every time a carry flag is
detected. This is actually a little faster than repetitive
substructions of the divisor from the dividend.
Incidentally, multiplication can also be performed by a
method similar to this.

To calculate a power, multipie multiplications
would be performed, resulting in two ievels of loop.
This is very slow,

Hardware Multlpliers

The device which will save all this hassle is the
Hardware parailel multiplier {Fig. 1). This has two input

16-8IT
OPERAND PORT

16817 PORT FROM
32-81T EXTEND
REGISTERS

16 81T
OPERAND FORT

MODE &
" BUS
Fig. 1 Schematic symbol for S vt

hardware parallel muitiplier

perts of operand width and an output port of double
width. The operands are loaded and a start signai is
given. The output appears in typically less than 100n.
By applying the same operand to both inputs you geta
square. By feeding the previous result back into one
operand you get higher powers. Division can be
performed by using a reciprocal (1/n) table as the
source of one operand and adjusting the position of the
decimal point at the end of the calculation.

Admittedly, some of these examples are iterative
processes but the whole system operates very fast
indeed. An alternative to loading the operands from a
micro bus for iterative calculations is to use a
dedicated logic sequencer. A totally dedicated power
generator could trap the output of the multiplier in a
register and feed it back to one operand input in time
for a subsequent multiply cycle for a number of
iterations set by a user loadable counter (holding the
Index).

Typical of these devices is the IDT7217 (Fig. 2) an
improved second source for AMD AM29517. This is a
16-bit parallel multiplier in a 64-pin package and it is
capable of producing a 32-bit resuit in 70-185n
depending on the device suffix. This device has several
acceptable data formats, including:

e fractional twos-compiement
¢ fractional unsigned
¢ integer twos-complement
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CHIP IN: Hardware Arithmetic

e integer unsigned

e a3 fractional and an integer mode in which twos-
complement and unsigned data may be multiplied
together.

A 12-bit version (IDT7213L) is also available, with a
conversion time of as little as 55ns.

Even more clever is the IDT7210 (Fig. 3) — a 16-bit
parallel multiplier with a result accumulator. This
allows addition or subtraction of successive results
into the output register at speeds as fast as 65ns per
conversion. This single chip is capable of such
operations as sum of squares of all input operands by
simple routing of operands.

Flexibility

An additional device which can Improve the system
pertormance is the barrel shifter — a device which
multiplies or divides in one go by powers of two. This is
a kind of parallel-in/paraliel out shift register, except
that the direction and number of shifts are set by a bank
of control lines and the resuit appears after one clock
instead of shifting through all intermediate states.

The barrel shifter is in effect a compound multi-
plexer, in which each input can be connected to any of
the outputs. A sample device in MMI| Mega-PAL is
shown in Fig. 4. Add to this a twos-complementer and
you have the makings of avery powerful ALU. A sample
design (this timein MMI PRE/PROM) isshownin Fig. 5.

OK | hear you say, supposing | need to perform
several different calculations. Do | need a separate
multiplier chip and logic network for each?

PAL Device Design Specification

Titls Barrel_Shiftar

pattern Barrel.pds

Revision A

Author Mehrnaz Hada

Company Monolithic Memories Inc. Sante Clara, CA
Date 1/15/8%

:The 16-bit barrel shifter will shift 16 bits of data
;{01%~D0) a number of, locations into thae output pins, as
sspecified by the binary encodsd input. A compacted
;equation can be used to spacify this design. It can be
;specified am folloving:

1Q[I=0..15] 1= g
: OR[K=0..18) (D[ (J+X) - ( (T+K) /16) #16) *BIR[X,1=3..0]S(1) ]

1Inputs ays shown by D. 51 srs shift amount inpute and
1Qj are outputs. 16 product terms in each output pair
tare directed to one output; thus only 16 out of 32
;output pins are usad.

CHIP Barrslshift PAL&4RI2

D? D6 DS D4 DI D2 D1 DO /PL1 /JPS1 GCHD CLK1
J0<1 Q0 NC QI NC Q2 NC Q) NC Q4 NC Q5 NC Q6
NC Q7 NC /OC2 CLK2 VCC /PE2 /PL2 MC NC NC
NC NC SO S1 52 83 NC NC NC NC NC NC NC
/PL} /PS) GND CLK) /OC) NC Q8 NC Q9 NC Q10
NC Q11 NC Q12 NC Q13 NC Q14 NC Q15 JOC4
CLK& VCC /P54 /PL4 D1S D14 D13 D12 D11 D1O

DS D8

EQUATIONS

Q0 := /S3 & sS2 & /S1 s /SO * DO : No shift
+ /S) e /S)3 e+ /861 * SO ¢ DI : Shift 1 space
+ /5) & /823 ¢ S§1 ¢ /50 + D2 ; Shift 2 spaces
+ 783 » /52 ¢« 51 ¢ S0 * DI 1 Shift 3 spaces
¢+ f8) o 53 ¢ s51 * /S50 ¢ D4 : Shift & spaces
+ /S) s 52+ 4S) & SO * D% ; Shift S mspaces
¢« /S5) e 52 & 5] e /S0 * D6 t Bhift 6 apaces
+ /53 S2 ¢ 51 &« SO * DY : Shift 7 spaces
¢ §3 % sS2 ¢ /81 * /S0 * DB : Shift 8 spaces
- §) * /52 /51 * 50 ¢ D9 : shitt 9 mpaces
+ §3 & /82 + S§) * /S50 * DIO : Shift 10 spaces
Ld §) e /52 « S1 *» S50 ¢ D11 1 Shift 11 spaces
+ §3 e S§2 ¢ 781 ¢ /50 * D12 1 Shife 12 spaces
. S1 » 52 ¢ fS1 o SO s D1) ; Shift 1) spaces
- S3 e S§2 & 51 e /SO * D14 ; Shift 14 spaces
- §) »+ 52 ¢ S1 & S0 * D18 : Shift 1% spaces

Q1 := /S3 ¢ /82 ® /S) * /50 * Dl ! No shift
+ /51 ¢ s52 & /51 *» 50 ¢ D2 : Shift 1 space
+ /53 ¢ /53 ¢ S1 ¢ /B0 ¢ D) : Shift 2 spaces
¢ /S5) ® y52 » Bl ¢ 50 * D& ; Shift ) spaces

Fig. 4 PAL specification of a Barrel shifter
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PLEBPE PLE CIRCUIT PESIGN SPECIFICATION
P301S KIRE VOCEL 11/28/8)
B-BIT T™MO'S COMPLEMENT COWVERSION

MMI BREA, CALTFORNIA

LADD DO Dl D2 D) D4 DS D6 D7

.DAT YO Y1 Y2 T3 T4 Y5 Y6 7

Y0 = DO 3 CONVERT 15T BIT {158)
¥l = D} 141 DO 1 CONVERT 2ND BIT
Y2 = D2 :ex DO + D1 } CONVERT 3IRD BIT
¥} = D3 :4: DO 4 Dl .+ D2 } CONVERT 4TH BIT

Y4 = D4 14: DO + DL ¢ D2 + D3 CDONVERT S$TH BIT

¥$ = DS 141 DO +# DL 4 D2 + D} + D4 CONVERT 6TH BIT

Y6 ® D§ 14: DO # DL + D7 + DI + D4 + DS ; CONVERT 7TH BIT

Y7 = p7 :4+: PO + Dl ¢+ D2 +# D) +.D4 + DS + Db ; CONVERT BTH BIT {MSB)

PUNCTION TABLE

D7 DE DS D4 D) P2 P1 DO ¥7 Y6 Y5 ¥4 ¥ ¥YZ ¥l YO +DEC IMAL
[i]
1
1
1
15
3
63
121
255
254
25%
248
240
bpi)
192
120

s Teos wos
amant | ptee| commpmeer |5 -v H oMM EMENT
et l COMVERSION @f FAESINTATION

Fig. 5 Specifications of a twos-compiementer
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Fig. 6 Simplified
schematic of a
hardware ALU
using a multiplier
(the control bus
is omitted for
clarity)
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No! That would get guite expensive and is very
wasteful. A little carefut thought and some multi-
plexers yield a flexible solution which is in effect a fast
ALU. A simple block diagram is given is Fig. 6.

A system such as this will alllow complex arith-
metic to be performed independently of your micro-
processor. The only intervention required will be the
loading of function and operand registers, the check-
ing of status and the reading of resuits.

You need not stop here, though. If there are
enough pennies in your piggy bank this can be justthe
beginning of parallel arithmetic processing.

| reckon this is enough to get you started. Detailed
data on these devices is available from Microlog on
(04862) 29551.

| am currently examining some really Interesting
new departures in video and electro-optics among
other things, so next month | will probably have some
surprises for you. ETI
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IMAGINARY

TIMES

Paul Chappell takes his life in his hands with an explanation

of complex numbers.

seems to induce reactions of panic and mental
numbness out of all proportion to the difficulty of
actually doing the calculations.

I have a suspicion this is partly a balking at inter-
ference with anything so famillar and ‘obvious’ as the
ordinary number system. After all, we've been using
numbers since primary school days for counting and
measuring. They are safe, predictable, easy to
understand.

Then along come these new numbers which do
odd things, are not easy to interpret and are utterly
useless for counting and measuring!

If you have doubts about the meaning and value of
complex numbers, you're in good company. At the
beginning of the last century they were generally held
to be meaningless and 'imaginary’ and their study a
waste of time. The main reason for this was that they
had no obvious Interpretation. Allowing them into
algebraic equations gave solutions ot a sort, but what
could be understood by an answer such as 7+j9, where
j is to be interpreted as /=17

It may as well have been ‘hickory dickory dock’ for
all the sense it made.

F or many people the thought of complex numbers

Why Complex Numbers?

The study of complex numbers arose from dissatis-
faction that perfectly reasonable looking equations
and expressions have no solution within the ordinary
number system. The quadratic equation x2+5x+6=0 has
roots (values of x which make it ‘true’) of -2 and -3. If
you substitute either of these values for x in the
equation, the left hand side does indeed add up to zero.
Yet, try as you might, you won't find a value of x to make
x2+5x+7=0 come out ‘true’.

At an even simpler level, there seems to be no
candidate within the ordinary number system for the
value of, say, \/-&. It can’t be negative (since any
negative number multiplied by itself will give a positive
result) and it can’t be positive for the same reason. It's
certainly not zero, which is the only remaining
possibility.

If we return to the awkward quadratic equation and
try to use the well worn formula:

x = -6 £ \/B>-dac

2a

to find the roots, we hit a similar problem. All goes well
until we try to evaluate v/b?-4ac, which in this case will
be \/=3. The square root of a negative number again!

What if we allow negative numbers to have square
roots — what then?

One thing we won't be able to do, as we've already
seen, is to find a place for these new numbers within
the realm of the ordinary counting and measuring

32

numbers. Whatever solution is found will have to be
given a new meaning. Let's just put this into
perspective.

Cracked It!

The process for solving quadratic equations by
completing the square (the basis of the formula given
above) was known to the Babylonians. Yet therange of
things they would accept as proper answers was even
more restricted than those accepted by 19th century
mathematicians. They only liked positive solutions.

When it came to subtracting one number from a
smaller one, they had no way to cope with it. To their
practical, commcnsense minds you either had some-
thing or you had nothing. To talk about having less
than nothing was just plain nonsense. They had a point
— didn't they?

From the viewpoint of our familiarity with the
arithmetic of negative numbers, we can find ali kinds of
interpretations which would have seemed the epitome
of abstract philosophical twaddle to the Babylonians.

Instead of thinking of an overdraft as owing a
positive amount of money, we can think of itasowning
a negative amount. If a current goes one way in a
circuit, we might call it positive. If it goes the other way
it's negative, although there’s no real difference
between the two. We might consider a hole in the
ground as having negative height, sadness as negative
happiness — once we've caught on to a pattern, there's
no end to the ways we can apply it.

To get a firm grasp of compliex numbers, we'll see
what kind of pattern they make when we put them
through their paces and then try to match it up with
something familiar. This being ETI, there are no prizes
for guessing what that famitiar subject wilt be!

The Basic Properties

| don’t intend to go too deeply into the mechanics
of manipulating complex numbers this month but there
are two things to consider befocre we go any further.
First, since -n can be written as -1 x n for any number n,
it is reasonable to write /=N as v/ X »/-7. This means
that the square root of any negative number can be
jooked on as a multiple of \/=T1.

If we use the symbol j to represent /=T, we have a
neat way to write down these new numbers: /=18 will
be j4, for instance.

Second, all text books I've ever come across begin
wlith the assumption that complex numbers are of the
form a+jb. I've no objection to this (I'll be doing the
same myself) but | think it's worth considering for a
moment why this assumption can be made.

If you give j the status of a number and allow it to
run amok through your equations, there's no knowing
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CIRCUIT THEORY

what might come out. One thing to notice about j is that
it has certain 'self-simplifying’ properties. For instance,
j2is (obviously) -1, j2is -j, j*is 1, and higher powers of |
just trudge eternally around the loop j, -1, -j, 1, so at s
we're back to j again, j'® will be -j, and so on.

Similarly, something of the form (c+jd)" will also
reduce to a+jb. Tug it! Expand it out, replace all the
powers of j by j,-1,+j or 1, then gather together ail the
ordinfnw numbers and all the multipies of j and you're
there!

To follow this bottom-up approach to the bitter end
would mean anticipating every single combination that
could emerge from an equation and showing that they
all reduce to the form a+b. There would always be the
possibility that one had been overlooked.

The alternative is to take a top-down view. Assume
that all complex numbers are of the form a+jb, then
show that numbers of this form can provide solutions
to all possible equations. This is also a tall order if you
include every conceivable equation, but a simple proof
is possible for the case of algebraic equations. Other
equations can be considered on their own merits and
we’ll be looking at one example in particular next
month.

Two-Dimensional Numbers

The first step towards providing an interpretation
for the square roots of negative numbers was taken by
Jean Robert Argand in 1806, He developed a geometric
representation which placed them along a line at right
angles to the ordinary number line (Fig. 1). This con-
struction would probably have had a much greater
impact for generations brought up on Euclid’s
‘Elements’ than it does for us but at least it gives a way
of visualising the situation.

Gauss later extended Argand’s idea to incorporate
numbers of the form a+jb as points on the plane. 2+j3,
for instance, would be represented by a point two units
to the right of zero and three units upwards — rather
like a map reference showing where the number can be
found.

That's as far as | intend to go for this month, but
before | leave, does anyone have any questions?

I've seen all this before - Argand diagrams and all that
kind of stuff. But I still don't see what complex numbers
are. For example, if an answer comes out to 4+6, is that
more than 4? Or the same (if so, why the j6?), or less?

You're looking down the wrong end of the tele-
scope! You can't take complex numbers and try to
crush them into the structure of ordinary numbers. The
best way of looking at the situation | can give at the
moment is this:

Suppose you were a master chef with a fine
appreciation of the subtle variations in flavour you can
obtain by adding different kinds of salt to your dishes
— sea salt, table salt, and so on.

One day a chemist comes to eat at your restaurant.
You fall to talking about salt and he tells you that from
his point of view the word covers a whole class of
chemical compounds. As a chef, you might be excited
at the prospect of the culinary masterpieces you will be
able to prepare when you come to terms with all these
new types of sait. Chicken & la ferric chloride, perhaps.
The chemist explains that salts in general are not really
much good for tlavouring food and to think that all salts
must have the properties of the familiar one is a
mistake.

With compiex numbers, you've got to take the
chemist's-eye view — that numbers are really of the
form a+jb and they don’t necessarily have the
properties of the familiar type. The only ones which are
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Fig. 1 Argand’s geometri¢c construction for /~T. OC is
constructed to be the same iength as OA and OB. OC/0OA
= OB/OC so OC2=0A.0B=1.-1=1-1. Therefore OC=,/T.
This demonstration has the same flavour as the theorems
of Euclid’s ‘Elements’ which would have been famlliar to
all 19th Century mathematicians.

any good for counting and measuring are those in
which b=0. The others have different uses, which
become evident when you start experimenting with
them.

Ordinary numbers can only be compared with each
other because they ‘lie in a straight line’. We then adopt
the convention that any number on the line is greater
than all numbers to its left and less than any number of
its right. This isn’t so easy to do when the numbers are
spread out over a plane (although there is a more
restricted sense in which their ‘sizes’ can be
compared).

You promised these numbers would have some kind of
a pattern which would make it clear how to interpret
them. | haven't seen much of a pattern yet!

| agree. | promised to make you anumber naturalist
and so far I've only shown you a stuffed otter in a glass
case. The pattern of complex numbers only becomes
apparent when you study the habits of live ones.

The particular pattern we will be interested in is
how closely the behaviour of complex numbers
matches that of electronic compcnents and circuits.
That must wait until next month.

OK, so we've got a way of showing the square roots of
negative numbers. That's no big deal. What about all
the other things that have no answer, like the logs of
negative numbers? Are we going to have negative-log
numbers next? And how about things like e or \/=], or
even j'? Are we going to need hyper-complex numbers
to give answers to this kind of thing? Where will it all
end?

The Interesting thing about complex numbers is
that the expansion of the number system has ended
already. All the problems you pose (and more!) can be
given solutions of the form a+jb. For algebraic
equations, this is known as the fundamentai theorem of
algebra. Functions like € {which we will be looking at
next month — it's important for electronics calcula-
tions) also have a place within the realm of complex
numbers. ]

The value of ', by the way, is 0.2078795 ... which is
just the kind of thing you need to know If you're a
mathematical ‘Trivial Pursuits’ player! ETI
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ITATIONS

Mike Barwise looks at the pros and cons of different
microprocessors for different uses

currently available, it is sometimes difficult to
come to a rational decision on the best choice
of processor for a given task.

There are two mutuaily opposed common mis-
apprehensions on this subject:

The first is that certain CPUs are generally ‘better’
than others. The second, that there is little to choose
between devices and any CPU will perform any task
equally well given the right software.

The truth ties somewhere between these two poles.
The choice of processor for a given task depends
primarily on the application designer's criteria in a
given design situation.

Alternative factors which could guide or dictate,
choice are:
¢ system chip count in a low cost commercial
apptication
¢ system throughput as an absolute parameter
¢ system efficiency as an absolute parameter
* system cost effectively represented as throughput
per pound or dollar cost
* system adaptability for non-standard implemen-
tations
* system reliability or the capacity of the system for
self-maintenance
e designer familiarity with the system.

The list could go on indefinitely but this sample
shows just how diverse are the factors which seem
significant in varying design situations.

What | would like to do in this resumé is to give my
personat overview of the current mainstream CPUs
and supportdevices and to outline some of the criterial
consider most important in different areas of
application.

Bus Width, Speed And Map Size

Sadly, these three parameters are inextricably
intertwined. Early 8-bit CPUs with tow clock rates and
64K maps have given way to apparently much faster 16
and 32-bit CPUs with maps in excess of 1Mb, without
any transitional devices.

This is probably a majorinfluence on the‘generally
better theory. Faster is better, faster is 16 or 32-bit, 16
or 32-bit has a larger map and so on.

Amid the plethora of alternative microprocessors

tn practice, the three parameters shoutd ideally be
considered quite separately. It may not hurt to have a
16-bit bus width when you need a large map or it may
be no problem to have a large map when you need a
high throughput, but in either case it may be no
advantage either.

To take a typical example: if you are building a
microprocessor driven printer buffer you may need a
data buffer expandable to about 512K bytes (quite a
few word processor files on my iBM compatible are in
this order of size). You will not, however, need a bus
wider than 8-bit, as all your data objects are single
bytes, as are the system ports.

Neither will you need exceptionally high speed, as
the fastest parallel printer port is limited to about 64K
per second by the duration of its strobe/acknowledge
sequence. However, to directly map the data buffer
into the CPU, you are stuck with a 16-bit processor for
this application.

Alternatively, you may need very high speed and a
16-bit bus for a specialised high resoiution transient
capture unit but you are very unlikely to need 1Mb or
more of memory for it.

A Fistful Of CPUs

The most common devices and the ones | am

mainly considering here are:

e 8-bit: 6500, 6800. Z80 and their derivatives;

e 16 and 328-bit: 8068, 68000 and their derivatives;
¢ pseudo 16-bit: 8088

Let's take the 8-bit devices first. Most of us are
familiar with the 6502 which is the simple entry point of
the 6500 system. It has been around since about 1978
and is very well documented.

it has its problems. The original NMOS device has
only ever been available at 1MHz and 2MHz which
makes the throughput rather low in real terms and
some unused op-codes can lock it sotid or perform
rather random operations.

However, even the NMOS chip is about the
cheapest processor available in pounds per
throughput. it is probably the easiest processor to use
to build hardware as you can (but are not obliged to)
use the standard support chips such as peripheral
interfaces and so on. Specifically for control jobs, itis
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probably one of the simplest processors to write for (a
close runner-up being 6809).

The real beauty of the 6502 is, however, in the
upgrades which have materialised with the conversion
to CMOS technology. Rockwell, one of the largest
suppliers of 6500 parts, has produced a set of three
R65C00 processors which, apart from the power
consumption improvements inherent in CMOS, also
have the following enhancements:

e no action taken on any invalid op-code
e clock speeds to 4 (yes! FOUR) MHz
¢ price in the under £10 bracket.

This is characteristic of the upgrade trend in 8-bit

processors.

A Few CPUs More

Among the 8-bit devices, the Z80 is probably the
most fiddly to work with. Many experienced users
swear by it whereas most newcomers swear at it. The
Z80 has, however, the distinction of being one of the
very earliest 8-bit CPUs readily available and was given
an enormous boost by the creation of CP/M.

It is still the preferred engine for 8-bit office tasks
but | feel that this is more probably tradition than
anything else.

Overall, | think there is little to distinguish the
various mainstream 8-bit processors except for
personal preference, as long as your selection criteria
are correct.

itis no good, for example, just fooking at clock rate
to gain an idea of relative throughput. You have to
examine the instruction execution cycle in detail. For
example, a 280 with a standard clock speed of 4MHz
sounds a lot faster than a standard 6502 with a 1MHz
clock. However, when you look at real instruction
execution rate you find the Z80 averages about 15
clock cycles per instruction, while the 6502 averages
about 3%. When you work the result through, you find
that both processors have {surprise, surprise!) about
the same throughput.

The other set of processors under discussionis the
generation of 16-bit and beyond.

Around the time we were all coming to grips with 8-
bit microprocessors, the silicon industry was taking a
radical new direction in CPU architecture.

This was not just the expansion of bus width and
memory map (which results from the greater number
of address lines available as a wider bus) or in the
enhancement of the silicon geometry to increase
system speed. The underlying principle was
uniformity.

The idea was to create a totally application-
independent hardware solution with the application
defined solely by software. The incentive was, of
course, essentially commercial. Software redesign Is
cheaper than hardware redesign when you find you
have goofed. Nevertheless, this idea has persisted to
the present day and probably is with us for the
forseeable future.

You must remember that the majority of profitable
microsystems manufacturers rely essentially on the
office data processing market. in this field, the tasks

FEATURE

are simple and relatively undemanding of everything
except data capacity. Practically all throughput is
ultimately llmited by human interfaces of one sort or
another, so absolute processor speed does not have to
be phenomenal.

Where speed is of the essence, microprocessors
are not used anyway. The junk mail houses use
massive mainframes, as do all the financial processing
companies. The market we are really discussing is the
office personal computer boom. The ideal here Is
compatibility, the option of slotting the same program
into any of the PCs where it will accept disk, keyboard,
comms and printer input and output.

The ultimate result is something like the IBM PC
series, which is basically an Intel recommended impie-
mentation of intel standard chip sets, pared down to a
minimum complexity. There is little need to ask
whether the compatibitity concept has come offl

Given this commercial climate, it is no great
wonder that the newer generations of CPU are less and
less flexible in their implementation. The 8086 has a
dedicated bus controller (8288), DMA controller (8257)
and interrupt prioritiser {8259) and you can't for
practical purposes implement these functions except
by use of these chips.

The interrupt prioritiser, for example, and the CPU
interchange data during the priority decision process
via a dedicated set of control lines and the data bus.
Any alternative implementation has to obey the same
protocol, as no explicity coded READ operation takes
place.

Conversely, the software set of the 8086 and its
family is extremely flexible. Fiexible to the extent of
being thoroughly c¢onfusing. The indirection of
addresses via the contents of updatable registers,
combined with a segmented address map (yielding
64K aiternative address notations for each physical
byte) make the visual analysis of disassembled code
almost impossible.

The Good

We now come to the 68000. This Motorola
invention {the same people who invented the 6809)
bridges the gap between the inherently simple 8-bit
devices and the compiex future.

The 68000 is a 16-bit processor with internal 32-bit
registers and an instruction set surprisingly
reminiscent of the 6809. The 32-bit program counter
directly addresses 16Mb which is preferable to the
segmented format of the 808n series and the system
appears to have been well minimised.

The 68000 will acceptits own peripheral chips from
the 6808/6502 families and is sufficiently open in
architecture to also accept custom interfaces. This
processor is really my favourite among the 16-bit
devices and | would recommend further investigation.
itis, by the way, the processor used in the Apple Mac —
the onty non-intel office system to prove itself viable.

Finally, under the heading of standard devices in
current use we have the pseudo 16-bit processors
(such as 8088). The same comments apply to each as
to its parent device except that generally they have
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FEATURE: Micro Meditations

comparatively poor performance.

Inevitably, to load 16-bit registers from an 8-bit
bus, a bandwidth at least double that of the 16-bit bus
will be needed to maintain system speed. Where you
don’t have that bandwidth (as in the iBM PC and
PC/XT), the system performs badly in comparison with
a true 16-bit configuration.

A final comment on the 8-bit processors: they still
represent the most cost-effective solutions for general
control jobs. Various derivative devices incorporating
mask ROM, RAM and alternative peripheral ports in
single packages form the basis of the controilers in our
washing machines, centrai heating systems and,
increasingly, in our cars.

The dedication of most standard 16-bit processors
to their own support devices has recently prompted
some manufacturers to hybridise. You can now get a
compiete IBM PC/AT equivalent on two pin grid arrays
with a total board space requirement of about eight
square inches!

The Bad And The Ugly

Apart from the mainstream processors, there are
now many more esoteric chips around, ranging from
fairly conventional devices with small user bases, such
as the Zilog 28000, through to RISC and paraliel
processor networks.

The really interesting departure is probably the
parallel processing option. RISC, after all has been
around from some time (the 6502 could be considered
a RISC processor, as | think Acorn realised when they
developed their own RISC along similar lines).

For the uninitiated, RISC (Reduced Instruction Set
Computer) architecture consists of minimisation of the

complexity of CPU operations, so that you end up with
a smail set of primitives running on a greatly simplified
(and so extremely fast) Arithmetic Logic Unit.

However, back to parallel processing. The idea
behind this is that any complex problem can be broken
down into sub-problems which only inter-connect at
certain critical points. A conventional sequential
processor would solve sub-problem (sp) A, store a
result, then soive spB using that resuit and so on.

However, if spB only needs spA’s result three
quarters of the way through its own operation, you
could save time if spA and spB could be running
simultaneously.

The parallel processor has in effect a CPU per sub-
problem. All of them start executing at the same time
and any sp which needs data from another is
constrained to wait only from the moment it needs data
to the moment the data is available. This concept
results in a very fast overall execution rate.

There is, however, a point that | find rather funny.
The total problem solution in a parallel network is an
intensely problem dedicated hardware implementa-
tion for most problems which merit the technique.

This means we are back to one-job machines
which we always knew were potentially faster anyway!
Itis quite possible that in striving for across-the-board
compatibility over the last 8-10 years, the micro
industry has significantly retarded the progress of
computer solutions.

I leave you with the thought that this situation is
unlikely to change unless the end users of micro-
systems become much more critical and discerning in
their quest for results on time and at the right price.
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DCP

INTERFACING
MODULES

Martin Tame has been putting his micros to work with the
new interfacing modules from DCP

appearance in the magazine over the last year or

so of an advertisement for the special offer of
interfacing modules from DCP Microdevelopments for
the BBC micro and Spectrum — the Interbeeb and
Interspec.

Now DCP has released a complete new series of
‘Interpack’ modules which can be used with a whole
range of micros. The new modules use a clever system
of standard interface units with ‘Intercard’ personality
modules to link them to specific micros. At present the
Intercard range covers six popular micro ranges:

Spectrum and ZX81

BBC micro/Master

Commodore 64/128

Apple llI/11e/1IGS

Amstrad CPC464/664/6128

IBM PC/XT
There is also an intercard for the Scorpion micro-
controller and one to adapt one Interpack unit to be
added to another.

For most ETI readers the two most important and
popular Intercards are those for the Spectrum and BBC
micro. A Spectrum system derives all its power from the
Spectrum’s power supply and simply plugs onto the
Spectrum'’s rear edge connector. The BBC micro Intercard
includes a mains adaptor to provide the 9V supply and
connects to the TMHz bus.

For long strings of modules or systems which will
consume a lot of power, a ‘Powerbus’ card is available to
connect into the DCP bus line with its own mains adaptor
and regulator to provide extra boost for the +5V and +9V
bus lines.

The necessary Intercard board fits inside the chosen
Interpack unit to form a solid single unit to plug into your
micro as though it was built specifically for your machine.
The new modules also have the same ‘DCP Bus' to
connect further units — either fast ADC or DAC modules
available for the old modules, or units of your own make.

The DCP bus system is organised so that the main
Interpack has three locations allocated to it, either
memory mapped or /O ﬁort locations depending on the
host micro. This allows the interpack units to have up to
24 outrut bits and 24 input bits.

Full information is provided in the Interpack and
Intercard manuals as to how to write simpie programs
to read and write data to these locations. It really couldnt
be simpler. A further two locations are provided on the
DCP bus for add-on units. Two address lines, a read and
write line are availabie on the bus along with the micro’s

Regular readers of ETI will have noticed the frequent
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data lines and the +9V and +5V powers supply lines to
allow two input and two output ports.

To make tull use of these — to allow more than one
unit to be connected — an ‘Invertabus’ unit is available
with sockets for two ADC and two DAC units or your
home-made equivalents.

Interpack 1

The three new modules on which the whole DCP
interface range is now based are called !nter?ack 1,2and
3. Interpack 18rovides basic digital and analogue inputs
and outputs. One 8-bit input port and one 8-bit output
port are provided for TTL signal interfacing. These are
simple buffers to the data bus with Molex connectors for
connection of external circuitry.

A further 4-bit input port is configured for use with
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any kind of switch, light dependent resistors or the like,
The switch inputs consist of a quad buffer chip with puli-
down resistors and a common positive line for switching
individuat inputs. The Interpack 1 also has four relay-
isolated outputs. The relay contacts are rated at 24V at
TA. A little unfortunately, one contact of each relay’s single
pole switch is connected to a singie common terminal
for all four relay outputs. This restricts their flexibility
somewhat.

As if that wasn’t enough there is also an analogue
to digital converter crammed into this 45x3x1in box. Eight
analogue input channels are provided, each capable of
8-bit resolution of a 2.45V input with a 10ms conversion
time. As such, the interpack 1 has the same facilities as
the oid Interspec and Interbeeb, but without the relevant
micro interfacing and decoding, of course.

Interpack 2

The Interﬁack 2 unit is less sophisticated than
Interpack 1. This module contains just switch inputs and
relay outputs.

The eight switch inputs are pulled fow with resistors
and must be taken high via switches to register,

The six relay outputs this time have all three
terminals of each relay’s single pole, double throw switch
accessible. The power supply lines are also provided. The
contacts to both switch inputs and relay outputs are small
screw terminals so connecting up all manner of motors,
lamps, switches and so forth is extremely simple.

Interpack 3

The Interpack 3 module is a new departure for DCP.
This is a stepper motor driver. Three 12V stepper motors
(of the D35 type) can be controlled at a time. However,
a regulated DC supply suitable for the motors must also
be added to the interface and connected to it. The three
stepper motor driver chips (SAA1027) inside the inter-
pack 3 are configured so that each time the relevant
register is addressed, the corresponding motor turns
through one step in the direction specified by the data
written to the register.

This is a simple system to use and works well. Quite
complex and etfective motor control programs can be
easily written in Basic. For real control of floor robots or
robot arms, some kind of feedback is necessary. The
Interpack 3 modules provides this with eight switch
inputs similar to those in Interpack 2.

it really is quite easy to produce your own robot using
this unit and have only some simple wiring to do. The
old Interspec and Interbeeb modules provided easy
interfacing for anyone wanting to dabble with electronics
with the BBC micro or Spectrum. The new range has
continued the flexibility and ease of use of the old
modules while vastly increasing the range of micros
which can be used and adding to the flexibility of the
system.

For the occasional excursion into the world of micro-
computer interfacing and control or for development
work, these units are tremendously useful and cannot
really be faufted. ETI
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IntenpRERTINES & oot v i o e £54.95
Interpaski2bs i s v L i £44.95
U5, (R e e i e e o £54.95
72 Sl 11 f (] ] L e e R S L8 £14.95
BBC micro intercard . . . . . . £24.95
Commodore 64 Intercard £19.95
Apple Il Intercard . . . . . . . £29.95
Amstrad CPC Intercard . . . . . £19.95
IBM PC intercard . . . . . . . . £29.95
Scorpion Intercard . . . . . . . £29.95
DCP Bus Intercard . . . . . . . £14.95
Powerbus Card . . . . . . . . £19.95
Invertabus Card . . . . . . . . . £4.95
DCP Microdevelopments, 2 Station Close,
Lingwood, Norwich NR13 4AX. Tel: (0603) 712482.
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SMART TALKER

Russel Vowles has produced a speech synthesiser that will
work with almost any micro and is intelligent into the bargain.

ost speech synthesisers use

allophone coding of the

words to be spoken. This
requires the user to convert the
words into their phonetic
equivalent and then match up
each sound of the word with a
sound that can be ‘spoken’ by the
synthesiser.

This is obviously a tedious
process which, of course, like
most tedious processes, is ideally
done by a computer. Some speech
synthesisers are manufactured to
use a text-to-allophone program
which requires a large amount of
software resident on the host
computer. This software of course
differs from one computer to
another due to incompatibility of
programming languages.

in addition, most of the speech
synthesiser designs already
published connect to the host
computer’s data and address
buses via an interface circuit
which also has to vary due to
major differences in the allocation
of memory space and types of
microprocessor found in different
computers.

This design has few
incompatibility problems
compared to earlier designs and
yet has a built-in text-to-speech
algorithm allowing English words
to be spoken directly (Fig. 1).

The speech synthesiser can be
used with virtually all computers
that incorporate a serial (RS232 or
RS423) output. This includes the
majority of computers now
avallable.

Here | have concentrated on
using the synthesiser with the
Amstrad PC1512 (IBM PC
compatibte) and BBC micro but
this should not deter you from
connecting the synthesiser to
other computers.

All this has been made
possible by the introduction of a
new IC from General Instruments
called the CTS256-AL2. Thisis a
masked programmed version of
the PIC7041 microcomputer
programmed with the text-to-
speech algorithm and designed to
interface directly with an SPO256-
AL2. This is the speech synthesis
{C used in most speech
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Fig. 1 Block diagram of the Smart Talker

synthesiser designs based on the
allophone (phonetic) method of
speech generation.

As the CTS256-AL2is a
retatively new device and probably
not familiar to most readers, a
more complete technical
description of the deviceis in
order.

CT256-AL2

The CTS256-AL2 (Fig. 2) is
capable of receiving characters
which make up the word to be
spoken from a serial RS232
interface or from a parallel 8-bit
Interface. The characters are
simply sent to the CTS256-AL2in
ASCII format followed by a space
or carriage return character to

signify the end of the word and to
tell the CTS256-AL2 to send
allophone data to the SPO256-AL2
speech synthesis IC to be spoken.

The text-to-speech algorithm
built into the CTS256-AL2 was
developed by General Instruments
following research by the United
States Navy. So, the complete
circuit talks with an American
accent and not with precision of
the Queen's English! However, this
can be overcome by spelling a few
words wrong but phonetically
correct.

Text is converted to
allophones using the algorithm to
look at each letter of the word to
be spoken and then letters to the
left and right. The combination of
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these three characters is analysed
using a letter context-to-sound
table and the appropriate
allophone code is then stored
ready to be sent to the SPO256-
AL2.

This process is repeated for
every letter in the word producin
a string of codes. However, certain
combinations of characters are
treated differently to account for
some of the words which are the
exception to the normal rules of
English.

The algorithm also interprets a
few characters as being whole
words. These characters are %, 3,
$ and they represent the words,
percent, number, dollars. The
numbers 0 to 9 are also correctly
spoken by sending a single digit to
the CTS256-AL2,

As each character of the word
is received, it is stored in an
internal input buffer. Then, when a
delimiter such as a space,
punctuation mark or carriage
return is received, the contents of
the input buffer is processed by
the IC using the text to speech
aigorithm. The resuiting allophone
codes are stored in an output
buffer.

If the INT1 input (pin 13) is
low, then the first allophone code
is output to the SPO256-AL2. The
allophone code is output from the
IC as part of a 15-bit address. The
CTS256-AL2 outputs an address
of 2000 (hexadecimal) plus the
code number of the allophone.
This means that a code Is output
when A13 Is high and AQ to A5
represent the allophcone code. The
first eight bits of this address AO to
A7 are multiplexed with the
microcontrolier's data bus and so
must be separated from the data
bus. An address is present on the
muttiplexed bus when ALA (pin
38) is low.

Shortly after ALA has gone low
the ENABLE signai {pin 39) also
goes tow to indicate that thereis a
valid address on the address bus.
This process for outputting an
allophone code is repeated each
time INT1 goes low or untii the
output buffer is empty.

if either the input buffer or the
output buffer become full, data
could be lost or, worse still, the
program which is running within
the CTS256-AL2 can crash, If the
input or output buffer does
become almost full, the BUSY
output changes from low to high,,
warning that the buffers should be
emptied.

The CTS256-AL2 can be
initialised by taking the RESET
signal (pin 14 IC3) low. This
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PIN MODE BAUD RATE
678

000 parallel input —_
001 serial 50
010 serial 110
011 serial 300
100 serial 1200
101 serial 2400
110 serial 4800
111 serial- 9600

Table 1 Selecting the data Input mode
of the CTS256-AL1

causes all buffers and registers to
be cleared followed by execution
of the internal program. The
program starts by outputting the
allophones to speak 'OK'. This is
to show the user that the program
is ready to accept characters for
processing.

Selection of parallel/serial
data input mode is performed
using pins 6, 7 and 8. These also
select the serial input baud rate
that will be used by the IC’s
internal UART according to Table
=

If parallel data input mode is
selected, an external data latch
must be provided at address 200
hexadecimal. The data must be
loaded into this latch and then a
negative going strobe pulse given
to the INT3 input (pin 12) to
transfer data into the input buffer.

When one of the serial input
modes is selected, the serial data
atthe correct baud rate and at TTL
levels is simply applied to pin 16
which is the DATA IN input.

Pin 9 allows for the selection of
default or program-selected UART
values. For most applications the
defauit UART values shoulid be
used. This sets the UART to adopt
an asynchronous communication
mode with eight data bits and one
stop bit and no parity. Defauit
UART values are selected by
connecting pin 9 to QV.

By connecting pin 9to 5V,
various UART modes are possible
using programmed values but
these must be stored in an external
EPROM.

Pin 10 is used to select buffers
for input and output that are
external to the CTS256-AL2.
External buffers can be up to 2K in
size, allowing whole pages of text
to be sent to the CTS256-AL2 at
once. However, an extra RAM IC
and address decoding circuitry
must be added.

The internal buffers are much
smaller {20 bytes for input and 26
bytes for output) but this aliows
for most English words. However,
the host computer must wait while
the word is spoken before sending
more data or the buffer will

overflow causing the BUSY output
to golow.

Ifpin1listiedto OV, a
carriage return is the only
delimiter used to initiate speaking.
For this mode the input buffer
must be capable of storing a whole
line of text input. Since the internal
input buffer can only hold 20
characters, this mode is only
practical when external buffers are
used. So pin 11 is connected to
+5V allowing punctuation marks,
spaces and carriage returns to
initiate speaking.

Other advanced features of the
CTS256-AL2 are its ability to run
user programs written in TMS7001
assembly language and to allow
users to modify the pronunciation
of certain words which are not
spoken very weli, using the text-
to-speech algorithm. Both these
features, however, require extra
circuitry and quite a large amount
of software on EPROM.

For more information on the
CTS256-AL2 refer to the General
Instruments data sheet on the
device. Alternatively, some
information is given in the 1987
edition of the Semiconductor
Reference Guide available from
Tandy shops.

Construction

The synthesiser can be built
with or without its own power
supply. The power requirements
of the synthesiser are +5V to +15V
at20maA, -5 to -15V at 20mA and a
0V connection. If your computer
cannot supply the synthesiser with
these voltages and currents then

—
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the optional power supply
components will have to be added
to the unit.

If the computers power supply
is to be used then the +5V and OV
connections should be made with
wires capable of carrying a current
of a few amps (such as 3A
16/0.2mm wire) and should not be
too long, to prevent large voltage
drops in the 5V supply which
could lead to intermittent
operation of the circuitry.

The tow current positive and
negative supplies do not require
any special precautions when
connecting them but you must
ensure that both supplies are well
smoothed.

The synthesiser can be
connected to the BBC micro using
the auxiliary power output on the
underside of the micro as shown in
Fig. 4.

With other machines (such as
IBM PC compatibles) the power
supply components will probably
be needed as there is no
convenient way of obtaining

__
T '
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LSRN | A A A O AR

»

)

Fig. 4 The BBC micro's auxitliary
power socket

power from the micro.

Construction should be
started by soldering components
onto the PCB according to the
component overlay diagram Fig. 5
in the order: wire links, IC sockets,
resistors, capacitors, followed by
all the semiconductors and
XTAL1.

Take special note of the
orientation of the electrolytic
capacitors, IC1, BR1 and the zener
diodes. Care should also be taken
when fitting XTALt onto the
board. The leads to this device
should not be cut too short or bent
close to the case and the minimum
of heat should be used when

ETI JANUARY 1988

PROJECT: Smart Talker

soldering the crystal to the PCB.
Excessive heat can easily cause
damage to the crystal.

if the power supply
components are used, IC1 will
require a small heatsink which can
be made from a rectangular piece
of aluminium 30 x 20mm. This is
then bolted to the PCB and IC1 as
shown in the overlay diagram.

The RS232 interface and
loudspeaker connections are
made with any thin stranded wire
that is to hand. The R§232
connections were taken to a
chassis mounted 3-pin DIN
sockets on the case of the
prototype. However, constructors
may prefer to terminate the R5232
connectors using another
connector to suit the host
computer.

If the power supply
components are not used, power
to the board must come from the
host computer and is connected to
the points marked A, B, Cand D
on the overlay as follows:

A -10V (between -5V and -15V)
B +10V (between +5V and +15V)
cov

D +5V

After all components and wires
have been soldered onto the board
it shouid be cleaned to remove all
flux residue, especially around the
connections to XTAL1. Do not use
solvents that will leave a residue
and take care not to contaminate
CV1orRV1,

The board should now be
carefully checked for solder blobs
bridging tracks, incorrect
component orientation and dry
joints. If all is welk, the ICs can be
plugged into their sockets. IC3
and IC5 are MOS devices and
should not be handled too much
as static electricity can damage
them.

After double checking that all
components, links and wires have
been inserted correctly the board
should be ready for testing.

Testing

The initial stages of testing can
be carried out without connecting
the synthesiser to the host
computer’s serial interface. Set
RV1 to mid position and switch on.
It should immediately say 'OK’. If
this happens the unit should be
turned off and the R5232
connections to the computer can
be made. The synthesiser
operation can then be tested
further by sending a few
characters to the board and
verifying that they are spoken
correctly (see below).

If you have been unlucky and
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HOW IT WORKS

The complete clrcuit Is split Into two
main sectlons — the optional power
supply and the speech synthesis
section.

The circult diagram for the power
supply Is shown In Fig. 3(a). The mains
voltage Is stepped down by the
transformer T1 to glve 24V AC centre
tapped. Thisis fuil waverectifiedby BR1
to give outputs from BR1 of approxi-
mately +15.7V and -15.7V with respect
to 0V. The positive supply from BR1 is
smoothed by C2 and then passedto two
voltage regulators.

The first reguiator provides the +10v
supply needed for the RS$232 circuitry
and Is comprised of R1 and the zener
diode ZD2. The second regulator (IC1)
isused to provide a stable +5V suppiy to
the synthesiser sectlon of the circuit.

The unregulated negative supply
from BR1 is smoothed by capacitor C1
and regulated using R2 and zener ZD1
to provide the -10V supply needed by
the RS232 Interface.

The clrcuit diagram of the speech
synthesis section Is shown in Fig. 3(b).

R3, ZD3 and IC2a provide the neces-
sary atlenuation and inversion of the
RS232 datainputsignal. The input atR3
could by any voitage from +30V to -30V
and this needs to be converted to the
+5V to OV TTL levels. R3 limits the
current flowing through ZD3, which
ensures that the voltage inputtotC2als
never greater than 4.7V or less than OV.

The output from IC2ais R$232 dataat
TTL leveis and is fed to the datainput of
IC3. Although this RS232 interface
circuitry is a lttle unconventionat (an
MC1489 RS232 recelver IC is usually
used) and does not provide a great
amount of noise immunity, ithas proved
rellable in operation with lengths of
cable over one metre.

The RS232 compatible WAIT signal
from the circuit is generated by the SBY
output of IC5. The SBY output is
normally high {(+5V) but goes low (0V)

when the SPO256-AL2 Is ‘talking’, $BY
Is connected to the non-inverting input
of operational amplifier 1C6.

In this configuration iC6 is used as a
comparator. The output Is +10V when
SBY Is high (this tells the hostcomputer
to send more data) and -10V when SBY
is low, telling the host computer to stop
sending data as the SPO256-AL2 Is
talking.

The output of IC6 does incorporate
short circuit protection to 0V but can
stil be damaged if Its output Is
accidently connected to avoltage other
than ground which could easlly oceur
when experimenting with connections
to the host computer's RS232 port. The
Inciusion of R10 limits any current
flowing In or out of this output and
prevents damage to IC6.

The clock for the CTS$256-AL2
microcomputer (IC3) Is generated
using XTAL 1 with C4 and CS providing
the ¢capacitive ioading required by the
crystal. it may be tempting to replace
the 10MHz crystal with one of lower
cost (6.144MHz). IC3 would then still
operate correctly (albelt at lower
speed) but the baud rate for RS232
communication would be wrong and
50 a 10MHz crystal must be used.

Power-on resel for IC3 and IC5 is
provided by C7 and R5. A reset
condition Is also caused If the BUSY
output (pin 3, IC3) should go low,
Indicating that the input buffer is full.
This is to prevent the program within
IC3 from crashing If the host computer
sends too many characters to IC3
before speech has started. R4 limits the
current from BUSY into C7.

Decoding of A13 and the ENABLE
signals from IC3 are provided by IC2b
and 1C2¢c. This circultry ensure an
aliophone code is only loaded into IC5
when A13 Is high (when an address of
&2000 + the al?ophone code is belng
output) and the ENABLE output is low,
Implying that the address is avalid one.
When both these conditions are met,
the output from IC2¢ goes low. This
negative pulse on the address load
(ALD) pin of IC5 causes an allophone

code to be loaded and speech to start.

Allophone codes are transterred
from IC3 to IC5 via the address latch.
This 74LS373 latch separates the first
six address lines (AO-AS) from the
multipiexed address/data bus {(ADO-
ADS). A new address Is tatched onto
the outputs of IC4 each time pin 38 of
iC3 (ALA) goes low.

The clock generation circultry used
for the SP0256-AL2 (IC5) Is a ilttle
unusual. A 3.12MHz crystal with
loading capacitors is usually used,
belng connected between pins 27 and
28. However, use of a 3.12MHz crystal
does not aliow the user to vary the plteh
of the speech and can be expensive as
3.12MMz crystais are not common,

The deslign shown allows the user to
vary the pitch of speech by altering the
value of CV1 which is part of the
resonating circult formed by L1, C9
and CV1. The resonant frequency of
this arrangement is given by the
equation:

1

CvV1 +C9
Cvt xC9

§=

2n L1

This arrangement can often be used
when aiow cost variable alternative to a
quartz crystal is needed.

The speech output from IC5 is in
digital pulse width modulated form
which is low pass #Hitered by R8, C10,
R9 and C11 to give an analogue voltage
across RV1 (used as a volume control).
The voltage on the wiper of RV1 is
passed via DC blocking capacitor C12
to the input of IC7.

IC7 Is an LM386 audio amplifier.
Capacitor C18 is used to prevent DC
current from flowing throughLS1. C15
sets the gain of IC7 to around 46dB.
C14, C16 and R11 ensure stabllity of
the amplifier circuit. Capacitor C13
was added to improve the sound
quality from a low cost minlature
loudspeaker and may not be necessary
If a good quallty speaker Is used.

Power supply decoupling is provided
by C6, C8 and C17.

the unit does not reassure you by
saying ‘'OK’ then immediately
switch off the unit. A good mug of
tea or stronger brew is
recommended at this point to calm
the nerves!

The ICs shouid be removed
from their sockets and the
operation of the power supply
checked (if used) using a volt
meter to check the voltages across
C6, ZD2 and ZD3 which should be
+5V, +10V and -10V respectively. If
these are incorrect, check that all
the power supply components
have been mounted on the board
correctly and make any changes
necessary.

Once the power supply is in
order check that all the IC sockets
have power on the correct pins
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and then re-check afl connections.
With the power off, plug the ICs
back into their sockets and start
testing the unit again. If the unit
still does not work then a damaged
IC should be suspected, especially
if the power supply was faulty.

After testing has been
completed the pitch of speech and
the volume can be set with CV1
and RV1. The board can then be
fixed into the box using the four
mounting holes on the board. The
prototype board was fitted to the
lid of the box with self adhesive
board mounts with the speaker
mounted on the base which was
drilled with a series of holes for the
speaker. The base of the box was
then fitted with adhesive rubber
feet.

Using The Synthesiser
The host computer must meet
the following requirements:
® RS232 or RS423 serial port
e baud rate set to 300
¢ serial port configured for eight
data bits, one stop bit, no parity
® ability to send text characters to
the serial port
® if the optional power supply
components are not fitted, the
computer must be able to supply
the necessary power lines.

The connections to the
computer's RS232 port are
straightforward but some
experimentation may be required
to determine whether the WAIT
line from the speech synthesiser
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LIVE
' b - Details for connection of the
. | synthesiser to the BBC micro's
v A . | ey lour O RS423 port are shown in Fig. 6a.
c Connection is made via a 5-pin
[GN 1000 f i By 3 P
S | KB domino’ DIN plug which can
RS L | 1 unfortunately be inserted either
. e 3 0 1oV way up. This connector should be
e [ oo S m* [ inserted with care as pluggingitin
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o s the synthesiser from working.
' 1004 ~ Connection to the Amstrad
A= & Al bl
p) PC1512 or other PC compatible is
xR made via a 25-pin 'D’ socket,
details of which are shown in Fig.
Fig. 3 The circuit dlagram of the Smart Talker 6b.
Software
Most computers will require
1 very little software to use the
' - S 1 S e e synthesiser. The basic functions of
v nd { s . the software are to:
l e W g T & & 4 oo * initialise the computer’s serial
660000000000 port to transmit at 300 baud with
eight data bits, one stop bit and
ToP with no parity.
GRE {83 Peis12 §YRTHENISER ¢ set the serial port as the output
. . s 2 T device rather than the screen or
O O b ook, paraltel printer. This can often be
T8 ™D 5 o achieved by setting the computer
{a) THEBBC'S A5423 CONNECTOR to use a serial printer and then
treating the speech synthesiser as
a pseudo printer.
® ensure the synthesiser is not
Fig. 6 Connecting the speech synthesiser to (a) the BBC overrun with data. ’
micro and (b) the Amstrad PC1512 Even with the hand shaking
provided, it is still possible to fill
the input buffer by sending more
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Fig. 5 The component overlay for the Smart Talker

PARTS LIST

RESISTORS {all ¥/,W 5% unless
otherwise stated)

"R1,2 120R
R3,4 10k
R5-9 68k
R10 1k0
R11 10R

RV1 10k horizontai preset

CAPACITORS

C1’, 18, 100u 16V radial electrolytic
19

ca2- 1000u 16V radial electroiytic
C9 56p ceramic

C3°, C6, 100n ceramic

8, 13, 14,

16, 17

C4,5 22p ceramic

C10, 11 10n ceramic

C12, 15 10. 16V radial electroiytic
CVv1 55-65p trimmer

SEMICONDUCTORS
Ic1 7805
1C2 74LS00

1C3 CTS256-AL2
ICa 7415373

IC5 SP0256-AL2
IC6 741

Icr LM3386

ZD1%,2 10V 400mW zener
ZD3 4V7 400mW zener

BR1* w004

MISCELLANEQUS

CON1 8 way PCB mounted screw
terminal

FS1* 500mA quick biow fuse

L1 100pH choke (Siemens
B78108S)

LS1 Loudspeaker 8R 0.3W

SK1 3 pin DIN socket

T 12-0-12 250mA mains
transformer

XTAL1 10MHz crystai

PCB; case; connection wire; RS232
cable; nuts and bolts.

ltems marked ° are only required if the
optional power supply circuitry is to be
buiit.

BUYLINES

The box is available from Maplin (stock
number LH38R) as is the transformer
{stock number YN16S). The CTS256-
AL2 (IC3) should be available from
Tandy Stores. However, the author can
supply the CTS256-AL2 for £17.00 and
the PCB for £8.00.

A complete kit of parls excluding
case bul Including the power supply
components and PCB can alsc be

supplied by the author for £40.00. A kit
excluding power supply components
costs £37.50. Please include 75p
postage and packing. Orders should be
sent to Russel Vowtes, 3 Orchard
Waye, Uxbridge, Middlesex, UBS 2BN.

The author will also endeavour to
repair any board made to the layout
shown for £6.00 plus parts.

than 19 characters without a
delimiter. Doing this wilt cause the
synthesiser to reset itself and say
‘OK’. If for example, a word of 13
characters is sent and this word is
converted to 26 aliophones by the
text to speech algorithm, the
output buffer will be filted and, at
worst, this could cause the system
to crash.

Users should also be aware
that if iarge amounts of text are
sent, there will be times when the
output buffer is nearly full. The
easiest way to prevent overrun of
the buffers is to add small time
delays before sending each word
to the synthesiser.

10 REM BBC MICRO SPEECH

20 ON ERROR GOTO 100

30 #FX8,3

40 REPEAT

30 INPUT “ENTER A WORD®; AS

60 #FX3,7

70 PRINT As

B0 #FX3, 4

90 UNTIL FALSE

100 #FX3,4

110 IF ERR¢>17 REPORT:PRINT * at line
"3;ERL

120 END

Listing 1 The BBC micro program

A simple program to
demonstrate the synthesiser with
the BBC micro is shown in Listing
1. The transmit baud rate for the
RS423 port is set to 300 baud
using the command *FX8,3. The
command “FX3,7 tells the
computer to send any output from
PRINT commands to the RS423
port rather than the screen. Output
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PROJECT: Smart Talker

can be returned to the screen TO NVR and EXIT TO DOS. The printer stream which is by default
using the command *FX3,4. computer must now be re-booted  stream#0, linked to the parallel
When using the synthesiser by pressing CTRL, ALT and DEL printer port.
with the PC1512 it should be noted  to ensure that the new RS232 OPEN #0 PRINT 4 — re-opens#0
that different software packages settings are used. as a printer stream. The number 4
use different hand shaking The computer can now send’ tells the computer to link the
protocols. For example, MS-DOS text to the synthesiser using the printer stream to COM1.
has a time-out condition which PIP command on the work disk. LPRINT “any text” — used in the
prevents the use of the synthesiser  Entering the command PIP usual way but text will be spoken
because it receives its data too AUX:=CON: will aliow anything instead of printed.
slowly. However, DOS Plus is also typed at the keyboard (console) to
i supplied with the PC1512 and uses  be spoken. Small text files can also rem AMSTRAD PC1S12 SPEECH
the serial port without any time- be spoken using the command PIP close £0
| out condition. AUX: file name. The COPY e e
Use of the synthesiser under command can also be used to fnput "ENTER WDRD TO BE SPOKEN jas
DOS Plus V1.2 is simplicity itseif carry out the above operations but T - D SRR Py
using the copying command PIP. text is sent aline at a time and so gota again
To use this command, the file PIP-  the synthesiser more likely to be
CMD must first be copied from overrun with data. Listing 2 The Basic 2 program
DISK 4 {which was supplied with The synthesiser can be made
the computer) onto a bootable more versatile if it is used with the The RS232 parameters must
formatted DOS Plus work disk. programming language Basic2. have been set up first with the NVR
Execute the NVR program When using Basic2 the synthesiser ~ program as described above. An
supplied on DISK 3 with the must be used as a pseudo printer. example Basic2 program is given
Amstrad and select the This is achieved by closing the in Listing 2.
STANDARD RS232 current printer stream and then The Speech Synthesiser can
PARAMETERS option. Set the opening a printer stream as COM1  aiso be used with many other
BAUD RATE to 300, PARITY to (the serial port). Any words that ianguages, operating systems and
NONE, DATABITSto8 and STOP  would normally be sent to the communications packages.
BITS to 1. Press escape twice to printer will now be sent to the Indeed it can be used with most
bring up the EXIT MENU, then speech synthesiser instead. The modern microcomputers and
press the carriage return key twice relevant commands are: readers are recommended to give
to SAVE THESE ALTERATIONS CLOSE #0 — closes the current itago.
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PINEAPPLE SOFTWARE

Programs for the BBC model B’, B+, Master and Master Compact with disc drive

DIAGRAM 11 PCB

Disoram II is a_completaly new version of Pineseples popular *Diagram’ Pineapele’ s now famous PCB drafting aid Modﬁes comelex double sided PCB's
e'r;.u:ing softuare. The new version has a whole host of aoditional features uerhnnidlg usjng any model micro and any compatible dot-matrix printer,

ch make it into the most powerful and yet auick to usg grawing program ~ The program (s sueplied on Eprom and uses a mode L screen 1o display the two
avsilable for the BEC micro. The new features mean that ‘Diagram II' can sides of the board Ln red and blug sither separately or superimposed. Component
now be used for al] tures Of dradings, no} just circult diagrams, Scale lagout screens are also eroduced for a silk screen masgh.
drawinas are possible and the facilities for eroducing circles and rubber The erint routines allow a separata erintout ?f each gide of the board in an
e,

banded 1|nes‘1Yge*hh|r dith the pixel drauing rovtines make any type of upendgd definition hl?h contrast 1*1 or 2:1 scale. The print time is tuelcally
grawing possible. This advert has bzen eroouced comeietely using ‘ﬁngram I1.| about § mins. for a 11l srint of a 7' o 3° board. This erogram has too many
superh features to0 adeauately describs here, so please write or 'phone for ‘more

details and samele printouts. ¢
' Price £85.00 +vat
PCB Plotter Driver

A new addition to the PCB software is the

Summary of Ofagram II festures:-

Warks on all model BBC computers and makes use of Shadow memory {f ®oss.

d line drawing routines with automatio joins for circuit diagrams.

er band lins zcnd circle drawing modes.

Makes use of the Acorn rom to groduct ellisses, arcs, sectors,chords
_ and flood hllln? 1

Pixel draving mode a jows very fine detail to be added,

Defined areas of screen may de moved, copied, deleted or saved to disc.

E)

) H PCE plotter driver FEReA. This enables files
produced by PCB to used fn conjunction with
most types of plotter to produce mlotted outsut
rathar than the normal dot-matrix printer
output. program 1§ suitable for use with most
makes of wloﬁter including Hewlett Packard,
Hitachi and Plotmate M. The program can also be
configured to ;ll:rk rl:h “ri‘ert’ otters by
entering suitable plotter instructions,

80 ?.L: ._rh i 3?1 the features of the erinter driver are

.-\‘i\-. included, such as the automatic thmnin? down of
‘—1_:_‘ I :_J': ul-ucks be}u;fn roundels, Mirror impge plots are
] also avarlatle.

. PRICE £ 35.08 ¢ vat

ADFS Utilities Rom

On-screen cursor posnl?n indication allows scale drawings to be made.

Keyboard keys may be defined to print User Defined Characters allowing
new character sets to be used. -

Wordprocessor H%es maz be loaded and formatied into defined areas.

Lo to 88¢ UOC' s if sha'o? memory avallable, 381 without shadow.

.Compatible with Marconi Trackerball and most makes of “mouse’ .

ALl ‘Diagram Utiiities’ are included. b

.Completely “scaleable print routines allow any srea of the diagram to be
printed either horizontally or through eg. 1n scales thit may be
varad in 1% steps allowing up to B mode @ screens 0 be erinted on
an sheet (gti]l with readable text). |

14. Smooth scrolling over the whole area of the diagram.

Piagram II consists of a set of disc files and 2 16k Efrue‘, Tt
e i

SROEY DA swne

LIFO— 6

The dise is Formatted 40T sided and 80T side?, Please ste is ) : '
ts unsuitable for your system, or if you require a 3.5% Compact disc AU is an invalugble utility for all ADFS users. [t adds over 29 new
scommands 1o the filing system as well as providing an extensive Menu
DIQGRQH I I = E 55 + t facility with over 35 sub commands covering areas such as repeated disc
ua PLF free compaction, saving and loadinauggn images, auto booting of files and many more.
pying of DFS discs onto discs can be _made in gne pass with asutomatlc
nchmI TRACKERBQLL creation of the reauired directories on the ADFS disc. ALl functlons are full
compatible with Winchester drives including ®BACKLP which allows backing up o

Winchesters onto multiple floppies.
or Model ‘B _and B+ (with Icon Arimaster)

£ 60.00 + vat New #2g s are_as fo]louwsi- o] 1L O'Rg s{FSALF
or Master 128 (uith Pointer Rom) £50.00 +vat oDIRALL eDIRLOPY, eDIRDES -n!l%)#e. Al 31 Omrﬁtmn. -ébmnr,
Bare Tl‘asg:rball,(no softuare £ 43.80 +vat sTLLATY, oL00K, oHENU. #PLRGE, , WNLODK, SUERIFY, oF
Pointer (available separately) E 12.52 + uat
Trackerpall to mouse adapters £ tlagg + yat PRICE ¢ 29.00 ¢ vat

Pegtage and Packing on Trackerballs ) 7

B MIENSPLE, < Be i e e E
e B 39 Brounlea Gardens,Seven Kings 1 [ford, Essex 163 SNL Tel 01-599 1476/ uh
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Brainwave
manitar“/\/\/\”

F BETA - Concentration, i) ALPHA - Reiaxation, 2} THETA - /magination,

Pleasure, lranquility,
posilive feelings.

probiem solving, active
thought. N

This unique profect will aliow you 10 hear your own brainwaves! Through a smpie trgining
program you can leam (0 control them and achieve peak parformance in all situations, i wilt

revolutionise your lifel

The approved parts set contains: two PCBs; all compe-ents, including three PMI precision
amphfiers; shieided box for screening the bio-ampiifier, xttractive instrument case with il
feet; controis, switches, knobs. plugs. sockets: leads ard brass electrodes, full instructions tor

assembly and use.

Parts are available separately. We also have & range of accessories, professional stactrodes
books, ei¢. Please send a stamped, self-addressed envelope if you just want the lrsts.
Otherwise, an SAE + £2 will bring you /ists, construction details and further information

creativily Rynagogic
imagery

THE ALPHA
PLAN

Can really \rain your
m-ﬁm think more
effectively? Can you realty
exce: a1 things you're

‘N good at

The Alpha Pian has all

the answars’

£2.50 {no VAT)

HA

PLAN

ALP

Complete Parts S

MAINS
CONTROLLER

FEATURED IN ET],
JANUARY 1387

Iirﬂﬂ)

OuF IgEITS CONMTONer DAty BEt COMMMNG: Ngh quaiity roler
Wnrad PCB, MOCI0Z 1 opho-Coupier. powe: risc wrik
POStaNk MOUNBNG NErcwW ‘e BN Nadiienh. COMPOLNY . o
CoMpontnts. sciuding snubber components lor peiicheng
INCLCIVE IOAOS. FANSIEIN AN reakton) K CMOS nertace.
KA nsiructions

MAINS CONTROLLER PARTS
SET £6.20 + vamt

SILVER SOLUTION

Just wipe on with & cioth 10 plate
PCB tracks, cONnectors, wirg,
cOMpanent ieads, CoMs or
hosahold omaments with & layer
of pure sliver. It must be magic!
LARGE BOTTLE (150mi}

SILVER SOLUTICN £11.20 + VAT!

KNIGHT RAIDER

FEATURED IN ETI, JULY 1987

, Bouncing
w&’nm— Prons agae ard iry e of P ot 3 caniermy
An LED dispiay o0 the contol BOT 906 yOuL 666wl I s ks
v oG

Keughi Aisder con b 6 10 My COF (8 Mskés 80 ducilten] K2
mna-nhu-w--d‘::ulwmmm-mmu

Beichen. LEDs. PCB,
componanta. SN BOMT
NoRO8 PCB. ICa, power FETH component. hardware and
datnchony

KNIGHT RAIDER CONTROL BOX ONLY
£6.90 + VATY

KNIGHT RAIDER SEQUENCE BOARD ONLY
£13.90 4 vaT?

ts for ETI Projects

OWER
CONDITIONER

As featured in ETI, January 1988. The
approved pars set contains PCB
case, toroidal cores, class Xand Y
capacitors, VORs, ICs, transistors,
LEDs, all components, and full
instructions.

Parts are avaitable separately
Please send a stamped
sglf-addressed envelope

if you want the lists.
Otherwisa, an SAE + £1
will bring you lists,
construction details
and further
Information.

@ For those who will only be satisfied with the best

Use with Hi-Fi, computers, radlos. TV sets to eliminate
mains-borne interferance

10 LED logarithmic display shows the amount of interference
removed

Massive filter section with thirteen capacitors and two current-
balaneed inductors

Bank of six VDRs to remove transients and spikes
Suppresses comman mode and differential mode interference

POWERFUL AIR
IONISER

FEATURED IN ET,

MATCHBOX =,
AMPLIFIER

FEATURED IN ETY,

APRIL 1986 JULY 1986
No oromary 1018 BV DSN SHICTiDed
These. When our hrst a3 ‘viiarmng of the air’ by
araa € vas e e o
L
-‘.ML ¥ and have Deen credited
O [ g hay lever
MElChDHT), e \otsl draregard for power suDpkes and m’:’ :
spaaket 1 iha dMOresSve power OUTDU [ s0me of the claims may be
:ﬂ-mmm ey re-ordered. d was X800 A1, e 13 A doubl that rorvsed arr 8 much
Two momdies descroed, based on :‘u:'“

The CHRECT ION wnee: caused a grest seal of
excitemen! when & appoarec as &
N ETI. At lasl. an oruser that was comparatis win
[Darfer than?) . was rehatw, good

L sech0) Foeds Dok Mg 10 busd .. 800 ! Apan rom the senous

happy 10 work from any voftage betwesn 12V and 22V, and 50rma Of e SUDQESIC SXDeMenty were cuiragecus!

will sccommodate type of apeaisr The bridoe verwon We can supply & matchad sel of pany.

e ideal for grang & hooet (o car M-F symtema. Two aporoved by the 10 B P8 Ureque Propect

4.0nm speaxers n paraiiel 0N 0ach channe! for hes! #ect The set includes & nred prnteo crault board,
CesQrer-SPproved pers sets consist of 8 roker case. meing lsad, 810 sven the parts

Drndeq pfiried cirowl board and el The for the lester 1 one Customer 'he et coSt

Accortng
“SROuk 8 terd of the price of the individuai components”
What more con we say?

L1685V ICs 2w also svaiable mdivoually, with § froe mim
& SN Ghang Apecifications and sgoesied orcuds

SINGLE IC ‘MATCHBOX

AaPEn SET Soeren st LIV, DIRECT {ON PARTS SET Instructions
120% e 4 Orme) 150W wao § OPerve) i WITH BLACK CASE £11.50 « VAT -are
£6.50 + var £8.90+ VAT £3.90+VAT | WITHWHITE CASE £11.80 + VAT  inchided

ADT541 Precmson 12-bn muthphang DAC £1.20 ¢ VAT

LMIS24 Swiich mode eguiskr K3 £0.80 + VAT
CFS85 Caiculstor IC £1.00 « VT
LM339 Quad comparator IC 390 £1.00 9 VAT
MC1458 Duaj op-amp 3or £4.00 + vaT

Al ICa suppied with FREE OATA.
Prices apply onfy whiie siocks last

Prices shown are exciusive of VAT, a0 piease
add 15% 1o the order total. UK postage is 70p
and insurance for

. Please allow up to

on any ofder, Cam.
Overseas orgars L4
14 days for delivary,

LM2917
EXPERIMENTER SET

Conpests of LM2917 IC, special prmed araui board and
Selaiec inalruchons with data
afferer propects W0 trald. Can be vaed 10 Sxperment
WAth e CIEuRs in the “Next Greal Liftie IC feature
En, To0s).

LM2917 Experimenter Set £5,80 + VAT

RUGGED
PLASTIC CASE

SUASDIS 107 Mirs COMBNONer
and mans controlier

ONLY £1.65 + vaT

LEDs

Green rectanguiar LEDs

- j "’
=L
fof bar-graph chsplays.

)
S50for £3 50 SO0 for £25
100 for ©6 1000 for £45

DIGITAL AND AUDIO EQUIPMENT (/ LEDs
Assorted 3mm LEDs: raq, green, yeilow and
orange. 25 of each (100 LEDs} for £6.80

SALES DEPT
ROOM 107
FOUNDERS HOUSE
REDBROOK

e MONMOUTH
LIMITE D GWENT




PROJECT

PASSIVE

ED ALARM

Protect your home and valuables with this simple but effective
alarm from Robert Penfold

urglar atarms which rely on
B an infra-red beam being

broken by any intruder are
not new and devices of this type
must have been in existence for at
least 20 years. The same principle
has been applied to automatic
doors and similar applications and
itis now a standard form of
‘presence’ detection.

Althcugh this unit could be
described as an infra-red broken
beam detector, itis not of the
normal active variety. Those
generally have a transmitter which
sends a narrow beam of infra-red
pulses to a receiver unit. Anyone
passing between the two units
momentarily cuts the signal to the
receiver and triggers the system.

The system described hereis a
singte-ended type which is based
on passive infra-red detection
techniques. In other words, it
detects the body heat of anyone
passing through the ‘beam’ of high
sensitivity.

Most passive infra-red
detection systems are designed to
cover a wide area, generally with
the aid of a fresnel lens which
gives zones of high and low
sensitivity. A different approach
has been taken with this design
which has an ordinary convex lens
ahead of the pyro sensor. It
therefore has a very narrow
corridor of high sensitivity and in
use itis more directly comparable
to a broken beam type alarm than
anormal passive infra-red
detector.

There are both advantages and
disadvantages to this type of
detector. It offers what is generalty
a much better range than a wide
angle passive detection system
but has substantially lower
performance in this respect when
compared to an active beam
system. However, with a maximum
range of around 30m it is perfectly
adeguate for most likely
applications and does not require
the difficult alignment procedures
associated with active systems. A

ETI JANUARY 1988

passive beam system is also less
prone to problems with spurious
triggering as there are no
problems with the system slipping
slightly out of alignment or moths
flying through and breaking the
beaml

Compared with an active
system there is also the advantage
that only a single unit is required.
This can greatly ease installation.

As described here the upitis a
burglar aiarm, compiete with
switch-on and activation delays,
automatic alarm switch-off, and a
built-in modulated alarm
generator. However, the detector
section of the unit can easily be
extracted from the design and
used as the basis of automatic
doors, or whatever.

INFRA-

(B
/

INVERTER

MONO

TRIGGER

__-...-_Q:_xg_ AMP

TIMER

Fig. 1 Block diagram of the alarm system.

LF OSC

The System

The block diagram of Fig. 1
helps to explain the way in which
the unit tunctions. Obviously some
means of detecting the infra-red
energy radiated by someone
passing through the beam is
required. Ordinary photo-
transistors and the like are
completely useless in this
application.

Although many
semiconductor photo-sensitive
devices have peak performance in
the infra-red part of the spectrum,

this is normally at wavelengths
quite close to the visible red part of
the spectrum. The actual
wavelengths involved are in the
region of 0.7 to 1 micron. For
effective detection of body heat it
is at much longer wavelengths
(around 7 to 15 microns) that good

| sensitivity is required.

This requires the use of special
sensors based on ceramic crystal
materials that produce a smaili
charge when a change in the infra-
red level is detected. An important
point to reatise when dealing with
these devices is that it is a change
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Fig. 2(a) The circuit
dlagram of the
alarm.
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HOWIT WORKS

IC1 is the pyro sensor and this is a
singie element type. In common with
other pyro sensors it has a buiit-in
source follower buffer ampiifier which
gives a low output Impedance from the
very high source Impedance of the
sensing element. R1is the load resistor
for the buffer stage. IC9 provides IC1
with a highly stabie 5V supply. The
supply voitage range for the SSC10
Pyro sensor is 2.2 to 10V, incidentally.

The amplifier stages use the two
sections of IC2 with the first operating
in the non-inverting mode and the
second one functioning as an Inverting
amplifier. The configurations used
here are very similar to standard opera-
tional amplifier audio types but the
coupling and decoupling capacitors
are much higher in value as it is only
infra-audio signals that must be
amplified. C6 and C8 severely
attenuate the high frequency response
of the circult, with ‘high’ in this context
meaning frequencies of a few Hz or
more!

With passive infra-red detectors the
limiting factor on the degree of sen-

sitivity that can be obtained Is the nolse
level of the pyro sensor itseif. The galn
ol the amplilfier couid easity be
increased but it would be unlikely to
glve any improvement in performance.

IC3 acts as the basis of the trigger
circuit, and this is reatly just an op-amp
voltage comparator circult. RV1 is
adjusted to provide a voltage which is
slightly below the minimum level
achieved by the output of IC2b under
standby conditions, The output of IC3
is therefore normally at the high state.
When the unit is activated, the output
from IC2b brlefly goes below the
reference voitage, the output of IC3
goes low and the 555 monostable
based on IC4 Is triggered.

The switch-on delay is provided by
a second 555 monostabie (rCS). Thisis
triggered at switch-on by the puise
generated by R15 and C10 and via Q1 it
holds the reset input of IC4 [n the low
state. When the puise from IC5 ceases,
the reset input of IC4 goes to the high
state and IC4 will then respond to any
subsequent triggering.

IC6 provides the alarm activation
delay and this Is a Schmitt trigger
preceded by a basic C-R timing circuit.
About 25 seconds from the start of the
pulse from IC4 the charge on C12
reaches the trigger voltage and the
output of iC6 switches to the iow state.

This gates on the VCO which is part
of the 4046BE (IC7). The 4046BE is
actually a CMOS micro-power phase
locked icop but in this clrcuit only the
oscillator section s utllised and the
other stages of this component are just
ignored.

The modulation is provided by IC8
— a standard 555 astabie circuit having
an operating frequency of just under
2Hz. Its almost squarewave output is
attenuated slightly by R22 and R23 and
filtered by C14. This gives an almost
triangular modulation signal of a few
volts peak to peak, which sweeps the
audio tone from the VCO over a wide
frequency range. This gives a very
effective alarm signal. Q2 is a VMOS
power FET which is used to drive the
loudspeaker and provides an output
power of a few watts.

240V A
MAINS

c17
o

NCTE:

IC1 = SSC10
IC2 = LF442
IC3 = LF441
IC4.5,8 = NESES
IC6 = CA3130E
IC7 = 40468E
1C9 = 78L06
IC10= 7812
a1 = BCS47
Q2 » VNE7AF
D14 = 1N4002

Fig. 2(b) Power supply circuit.

ov
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in the infra-red level that is
detected and not the absolute
level.

An increase in the strength of
the received signal produces a
larger output voltage but this
voltage soon starts to subside,
even if the intensity of the signal is
maintained. The bandwidth of
pyro sensors is usually very
restricted, with 0.3-3Hz being
typical. However, this is adequate
for intruder alarms and similar
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applications.

To achieve a really good
maximum operating range a
convex lens must be added ahead
of the sensor. This gathers up
infra-red radiation over a relatively
large area and concentrates it onto
the sensing element. This gives an
effective boost in gain but makes
the system highly directional. This
is analogous to a high gain radio
aerial, where increased signal
strength but also greater
directivity are obtained.

The output from the sensor is
still quite low — often under one
millivolt peak to peak. A great deal
of amplification is therefore
needed in order to bring the signal
up to a usable level and in this
case a two stage amplifier is used.
This is followed by a trigger circuit
which is activated when the output
voltage from the second amplifier
stage goes below its quiescent
jevel by more than a preset
amount.

Anyone passing through the
‘beam’ of high sensitivity will
produce a signal from the sensor
that results in the output of the
second amplifier varying widely
either side of its quiescent level,
activating the trigger circuit.

The negative output pulse
from the trigger stage is used to
activate a monostable
multivibrator. This has along
output pulse duration of about ten
minutes. It activates the alarm
generator via a delay circuit.

The point of driving the alarm

generator via a monostable rather
than a latch is that an automatic
switch-oft is obtained after about
ten minutes. This ensures that
once the alarm has served its
purpose it does not cause
unnecessary annoyance to your
neighbours.

The delay circuit prevents the
alarm from being sounded as soon
as the unit is activated but only
about 25 seconds elapses before
the alarm is switched on. This
gives someone legitimately
entering the premises an
opportunity to switch off the unit
before the alarm generator is
activated.

Although the alarm generator
is a fairly simple type, it is
nevertheless quite effective. It is
based on a VCO (voltage
controlled oscillator) that is
frequency modulated over a wide
range by a low frequency
oscillator. A power amplifier stage
provides the unit with an output of
several watts, which gives a very
loud alarm sound when used with
any reasonably efficient
loudspeaker.

A second monostable controls
the first one via an inverter stage.
This second monostable is
automatically triggered at switch-
on and it has an output pulse
duration of about 25 seconds. Its
purpose is to prevent the unit from
being triggered until the person
who switches on the alarm has had
time to move out of the monitored
zone.

PROJECT: Infra-Red Alarm

Construction

Most of the components fit
onto a single printed circuit board,
including the power supply
components apart from SW1 and
T1. The component overlay is
shown in Fig. 3.
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Fig. 3 The component overlay for the alarm PCB.

Parts List
RESISTORS {all ¥, watt 5% carbon)
R1, 15 4Tk
R2 100k
R3, 4 33k
RS 3k3
R6, 25 2M2
R7 330k
R8 180k
R9 1M0
R10, 11, 19, 21 22k
R12, 16 4M7
R13, 14 10k
R17 560k
R18 18k
R20, 22, 23 220k
R24 1M2
RV1 47k sub-min horiz
preset

CAPACITORS

C1,2,18,19 100n ceramic

c3 22 16V radial
electrolytic

C4, C16 220 16V radial
electrolytic

CS5,12 47 16V radial
electrolytic

C6, 8, 10,15 100n poiyester

c7 10u 25V radial
electrolyte

c9 100 16V radial
electrolytic

c11 4,7 63V radial
electrolytic

c13 4n7 mylar or ceramic

Cc14 1 63V radial
electrolytic

c17 470p 25V radial
electrolytic

SEMICONDUCTORS

[o3) SSC10 pyro sensor

1C2 LF442

13 LF441

1C4,5,8 NE5S55P

1C6 CA3130E

1C7 4046BE

03] 78L05

IC10 7812

o)} BC54%

Q2 VNBTAF or similar

D1,2,3,4 1N4002

MISCELLANEOUS

Ls1 8R, 8W loudspeaker

FS1 20mm 1A anti-surge
fuse

SwW1 Mains switch

T 15 volt, 1A mains
transformer

PCB; Case; CEO1 lens; small tinned
heatsink; six 8 pin DIL IC holders; 16
pin DIL IC holder; pair of 20mm fuse-
clips; pins; wire; nuts and bolts.
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IC6 and IC7 are MOS devices
and the usual anti-static handling
precautions should be taken when
dealing with these components.
Q2 is a MOS device but it has an
integral zener protection diode
that makes special handling
precautions unnecessary.

| used a VNB67 AF for Q2, but
similar devices such as the
VN46AF and VNG6AF are equally
Suitable.

As Q2 is operated as a switch
in this circuit it does not have to
dissipate much power but it is
advisable to fit it with a small
heatsink to ensure safe operation.
A small fin made from an odd
scrap of aluminium Is all that is
needed here.

in the power supply circuit
1C10 has to dissipate a few watts of
power when the unit is activated
and it should also be fitted with a
small heatsink. It has to dissipate
somewhat more power than Q2
and the use of a ready-made
finned heatsink is recommended.

It is advisable to use an anti-
surge fuse for FS1, as a quick-
blow type might be blown by the
initial surge of current at switch on
as C17 charges up.

If the three timer circuits in the
unit are to function properly it is
essential that the timing
capacitors are good quality types.
Superior grade electrolytics are
usually satistactory but tantafum
types probably offer the best
reliability. Even using good quality
components it is not possible to
set the various times particularly
accurately and they will generally
be somewhat longer than the
calculated times. This does not
really matter here as timing
accuracy is obviously of little
importance.

The ideal delay times will
depend on the extact
circumstances under which the
unit is used but they can be altered
by changing the value of the
relevant timing resistor and/or
capacitor. The delay times are
proportional to the values of both
components.

Mechanical construction must
be varied to suit the conditions
under which the unit will operate.
As the unit is mains powered it is
essential that the normal safety
precautions are observed. The unit
must be fitted in a case that has a
screw fixing lid or cover, so that
there is no easy means of gaining
access to the dangerous mains
wiring. It is a good idea to insulate
any exposed mains wiring anyway
and any exposed metalwork must
be earthed to the mains earth lead.
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For security reasons the unit
could be fitted in a really tough
case and the on/off switch SW1
should be a key type. The
alternative which is preferred by
many is to disguise the unit so that
the alarm goes off before the unit
is discovered.

The only slightly awkward
aspect of constructlon is mounting
of the lens. Assuming that the
recommended lens is used, the
photocell and lens must be in the
relative positions shown in Flg. 4.

In some cases things can be
easier if the pyro sensor is
mounted off-board but in most
instances the unit can be arranged
so the lens is fixed behind a cutout
in the front panef and the printed
circuit board is mounted with IC1
:n the correct position behind the
ens.

It is important that the 30mm
distance from the lens to the
window In the pyro sensor is
reasonably accurate, although a
millimetre either way does not
seem to greatly reduce the range
of the unit.

Getting the window well
centred behind the lens is also
important. If the pyro sensor is
slightty off centre this will not
prevent the unit from working but
there will be a slight loss of range
and the beam will not run
perpendicular to the lens. This will
make it difficult to aim the finished
unit correctty.

If you require some window

e e o s e
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Fig. 4 Positioning the collector
lens.

material to give a neat finish to
your cell, suitable materiaf is
available from the same source as
the lens and sensor.

in theory it is not essential to
use the CEO1 lens and any convex
tens having a diameter of about
30mm or so and a focal length of
around 25 to 30mm should suffice.
The lens to sensor distance shoutd
be equal to the focal tength of the
lens. In practice use of the CEQ1
lens is advisable, since this is
guaranteed to operate properly In
this application.

Most other lenses are
designed to operate in the visible
light part of the spectrum and their
performance at long infra-red
wavelengths is something of an
unknown quantity. At best the
focal length is likely to be
significantly shifted and at worst
there will be littie transmission of
long infra-red radiation.

| tried a few other lenses in the
unit but they all failed to work
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opaque at the wavelengths
involved in this application!

Adjustment

The only adjustment needed
before the unit is ready for use is
to give RV1 the optimum setting.
With this set fully anti-clockwise
the unit will probably function
reasonably well but with a
relatively low maximum range.
Advancing RV1 should improve
sensitivity but adjusting it too far
in a clockwise direction will result
in frequent spurious triggering of

properly and did in fact seem to be

Finding the best setting is
really a matter of experimenting a
little with various settings. When
making these adjustments itis
probably best to disconnect the
loudspeaker and to use a
voltmeter to monitor the output of
IC3. This saves your ears from the
alarm generator and it also
circumvents the delays which
would otherwise make adjustment
of RV1 a very slow and difficult
business.

Remember that the output
voltage from IC3 is normally high
and goes low momentarily when

PROJECT: Infra-Red Alarm

Alarms of this type have
reasonable immunity from false
alarms but be careful not to
position the unit where there are
any obvious sources of infra-red
that could trigger it. In particular,
when used out of doors avoid
aiming the unit in the direction of
passing cars. These can trigger
the unit at more than its 30 metre
‘human’ range.

Bear in mind that the unit
responds most readily to someone
passing through the ‘beam’ at a
rightangle to itand that the
sensitivity is relatively low for
someone moving atong the beam.

BUYLINES

The majority of the components used
in this project are easlily available from
the usual sources. The Pyro detector
and the Infra-red lens are available
from Chartland Electronics, PO Box
83, Chobham, Surrey, KT11 2QB.

The power supply is a basic
stabitised type having a fullwave
(bridge} rectlfier and stabillisation pro-
vided by monolithic voltage regulator
1C10. Under standby cenditions the
current consumptien of the circuit Is
around 35mA but when the alarm
generator is actlvated, the current
drain rises to weli over 600mA.

the unit.

the unit is activated.
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CLEAN UP

CAMP

AIGN

Paul Chappell’s mains is close-up clean thanks to this top spec
and remarkably attractive power conditioner.

mains supply grows steadily

worse. In addition tothe usual
industrial effluents from rotating
machinery, waste products from
switch mode power supplies,
sewage from drills, washing
machines, vacuum cleaners and
oven thermostats, there are now
plans afoot to pollute the mains
deliberately.

I hardly need to mention the
consequences — streaky TV
pictures, popping and crackling
radios, mushy hi-fi sound.
Greenpeace — where are you
when we need you?

Mains borne interference is
not a thing to be taken lightly.
Spikes of 1kV and above are a
common (in some areas frequent)
occurrence and this can and does
damage unprotected equipment. A
simple voltage dependent resistor
(VOR) connected between live and
neutral of the mains piug will
usually forestall damage to the
equipment but it doesn’t prevent

Y ear by year the poliution ofthe

the annoying interference effects.
Apart from spikes and
impulsive interference, thereis a
constant background of more
regular interference which gets
steadily worse as time goes on. RF
interference has become more of
an annoyance since the CB boom
and the increasing use of switch

mode power supplies adds its own

contribution. The latter are
supposed to be suppressed at
source but this only serves to
reduce the interference and
doesn't eliminate it.

Another development has
been the increasing use of the
mains for signalling purposes. At
Its lowest level this can be
equipment such as cordiess
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Fig. 1 The circuit diagram of the Power

Conditioner.
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intercoms but the problems
associated with sending digital
signals through the mains are
rapidily being overcome.

Some years ago National
Semiconductors introduced the
Bi-Line system, the front end of
which was an |C (the LM1893)
which puts data through the mains
by means of an FSK modulation
system. It was, by its nature, for
localised use but this and similar
systems — even the home
computer add-ons for through the
mains control — are all adding to
mains borne interference.

A system to eliminate gas and
electricity meter readers has now
reached the stage of field trials.
The idea is that meter readings are
sent via the mains as far as the
nearest sub-station, from where
they will be transferred to the
telephone lines by means of a
modem.

This long distance use of
mains signalling obviously can’t
be suppressed, so a band has
already been set aside for it. One
can envisage a time when the
‘mains waves' wili be just as strictly
regulated (and just as crowded) as
the air waves, The effects on hi-fi
and audio equipment have yet to
be seen.

In addition to all this man-
made interference, there is
another source which will always
be beyond any kind of legal
regulation and control — the
weather. Electric storms and even
lightning strikes make their
presence felt through the mains.

The only way to be sure of an
unpolluted power supply for your
audio equipment, TV or computer
is to clean it up yourself. The ETI
power conditioner is the tool you
need for the job.

Inside the conditioner the
mains supply is purified, transients
are cleared and RF interference is
blocked. The clean supply is then
fed to a socket or multi-way outiet
which can supply power to all your
sensitive equipment.

if you find it hard to believe
that the mains Is really as potluted
as | say, this project will certainly
convince you. A unique feature is
its bar graph display which
actually lets you see how much
interference it is removing.

As you watch the LEDs move
and occasionally flick way up
towards the top of the scale, you'll
be in no doubt that the power
conditioner is working for its
living.

The Dorchester Doorman

The correct way to avoid any
problems with mains connections
the gospel goes is to plate alt your
plugs with gold. The reasoning
behind this was explained to me
by the proprietor of Hi-Price Audio
to be something like this:

The gold plating on the plug
acts very much like the uniform of
the doorman at the Dorchester
Hotel. Nice, well-bred sine waves
know that they will be welcome
inside, whereas interference is
overawed by the golden splendour
of the doorman’s uniform and
embarrassed by its own scruffy
appearance. It knows that it will
feel out of place in such
magnificent equipment and
wanders on in search of the
electronic equivalent of a Yummy
Eater fast food bar.

"Besides,” he said, “if punters
fink they can hear a difference, am
| going to argue?” | was impressed
by his logic and bought a dozen.

HOW IT WORKS

Of course, back in the real
world we have a mains filter which
works to consider.

The circuitis shownin Fig. 1.
The filter begins with six VDRs.
This is partly a concession to the
fringe hi-fi community who believe
that if one is good, six must be six
times as good. For a given spike,
the clamping voltage will be
reduced by an infinitesimal
amount by having a number of
VDRs in parallel, due to the highly
non-linear voltage to current
relationship of these devices.

It's rather like hoping to
reduce the forward voltage drop of
a diode by wiring half a dozen in
parallel, It will be reduced very
slightly but not so's you'd notice
the difference.

For more rational beings, there
is another reason for having half a
dozen VDRs.

A VDR will only absorb a
certain amount of energy from a
spike before becoming stressed
beyond its limits. If these limits are
exceeded, it can result in the VDR
breaking open and scattering zinc
oxide far and wide. After that, your
equipment is no longer protected.

One of the essential figures on
a VDR data sheet is the maximum
energy it can absorb in a short
period of time. Figures of 5 to 20
Joules in 10us are common for
small components. To increase
the energy you have the choice of
buying alarger VDR or using
several in parallel.

Parallels

The parallel option has the
advantage that you can choose
how much protection you want to
give (an upgradable mains filter!)
and that the average absorption
over a longer period of time will be

The filter section begins with six VDRs,
which are Intended to remove the
damaging effects of high energy tran-
sients on the mains., To some extent
they will reduce impulsive interference
effects too but will not eliminate them.

The fliter section wili remove RF
interference from the power lines. The
current balanced inductors in com-
bination with the Y-capacltors {C8, 9,
12, 13) serve to clean up common mode
interference, while the X-caps (C1-6,
10, 11) do the same for differential
mode nolse.

The current balancing In the toroids
prevents the cores from saturating
under the effects of the current drawn
by the load.

The pick off coil from the first toroid
detects any imbailance caused by inter-
terence currents flowing to ground via
vila the Y-capacitors. The signal Is
ampilfied by IC1a and passed to the

detector circult consisting of Q1 and 2
and associated components.

This detector responds to the peak
value and to the duration of the signai,
30 a short, high voltage pulse will give
lhe same reading as a sustained, iow
amplitude burst.

IC1b feeds the detected voitage to
IC2, which Is a common or garden bar-
graph drive IC.

The LEDs are fed with current
puises from D5 to reduce the overall
current consumption of the clrecuit and
dissipation In IC2. The IC is switched to
dot mode twice each cycle of the mains
{via pin 9) to reduce the current
requirements stilt further.

If you look closely at the display,
you might just discern a difference in
brightness between the highest dot
and the rest of the bar but the overali
eftect is of a continuous bar dispiay.

The power lor the low voitage
circuit is derived from the mains vla
Ct4. R3 prevents damaging Inrush
currents If the mains happens to be
close to Its peak value at the time the
circuit Is switched on.

R2 provides a discharge path for
C14 when the condlitioner is dis-
connected from the mains or if the fuse
should biow.

. This kind of power suppiy does not
isolate the low voltage circuit from the
mains and is oniy suitable for use in
completely self-contained pieces of
equipment like the conditioner. The
supply capacitor will be large but
nowhere near as bulky or heavy as a
mains transformer for circuits requir-
ing small currents (up to 100mA or so).

A capacitor used in this way shouid
be X-rated since it is effectively
connected across the mains,
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greater than for a single large
VDR.

It could be that because of an
electric storm you get just the
conditions to pop a large VDR
(and your equipment) but which
would allow the parallel
combination to continue giving
protection. Speaking as one
whose new TV set has just been
zapped by a thunderstorm which
exploded the plug VDR too, the
more protection you can give, the
better.

For those of you who are not
familiar with the characteristics of
VDRs, they are rather like AC
versions of the zener diode,
although the voltage clamping is
not so sharp.

Below their rated voltage they
are virtually an open circuit. A little
above this they begin to conduct
until at about twice the rated
voltage they have virtually no
resistance at all. It may seem thata
sharper cut-off would be an
advantage but too quick a
conduction would lead to blown
VDRs every time there was a long
term surge in the mains voltage.
They are, in fact, very well suited
to their job.

The clamping voltage is
usually measured at 100A and will
be somewhere between 600V and
800V for a device rated for 240V
mains operation {which will begin
to conduct at about 350V — just
above the mains peak). The peak
current for even a smali VDR will
be many hundreds of Amps but
this can only be sustained for a
few microseconds.

High peak currents for a very
short time is exactly what
impulsive interference will give.

Capacitor, heal thyself

The main section of the fiiter
consists of a pair of current
balanced inductors and banks of
capacitors to remove RF
interference. A number of
capacitors in parallel are used in
preference to a singie large
capacitor to take advantage of the
much higher self resonant
frequency of the smaller caps and
also because they are generally
able to withstand short term
thermal and voltage overload
better than their larger brothers.

The value of the capacitors to
earth is limited by the need to
comply with earth leakage
regulations — they are the
maximum allowable values, taking
into account their tolerance and
shouid not be increased under any
circumstances.

Connecting capacitors across
the mains puts them under

54

DIELECTIC MATERIAL
{PAPER, POLYESTER,
POLYPROPYLENE OR
POLYCARBONATE)

METAL COATING I

UNCOATED MARGIN

{a}

b}

Fig. 2 The basic construction of a
metallised film capacitor. (a) The
two strips of metallised film are
rolled together. (b) The ends of
the roll are coated with metal and
the leads welded on. (c) Finally
the whole assembly is dipped or
encapsulated to give the capacitor
you buy from your component
supplier.

enormous stress and components
not designed for the job can easily
catch fire, short circuit, or at best
just quietly fail — even if the
voltage rating is high enough.

Capacitors which have been
designed to withstand the stresses
and to comply with the
appropriate standards are divided
into three main categories:
Class X1 These are for connection
between live and neutral in
situations where pulses of over
1.2kV can be expected.
Class X2 These are for connection
between live and neutral where
transients will not exceed 1.2kV.
Class Y These are made to the
highest standard of all and are
used for connection between a
power line and earth or any other
situation where failure might
expose someone to a lethal shock.

Most capacitors for mains use
have the rather magical sounding
property of self-healing. This is a
consequence of the metallised film
construction, the essentials of
which are shown in Fig. 2.

The dielectric material is
coated with a very thin layer of
aluminium — around 300

Angstroms (3 x 108 metres) thick.
Two dielectric strips will be coated
— one with a margin on the left
hand side and one with a margin
on the right. The two will then be
wound together so that the metal
film of one ‘plate’ extends to one
side of the roll and the other to the
opposite side.

To make the connections, the
two sides of the roil are sprayed
with metal from a flame or arc gun
and the leads attached.

You can see this kind of
construction in the ‘naked’
metallised polyester capacitors —
the block shaped ones with metal
at either end and leads that fall off
at the slightest provocation. These
caps are layered in long strips and
then sawn up into individual
capacitors rather than being
individually wound, but the
principle is the same.

The difference between class
X and Y capacitors and the cheap
'n’ cheerful metallised types is
mainly in the standard of
construction. The mains
capacitors may be interleaved with
paper (sounds an odd material but
it has some excellent properties),
be vacuum impregnated with
epoxy to remove air pockets where
ionisation may take place, be
series wound to reduce electrical
stresses, have several layers of
bonding metal, be encapsuiated in
fire retardant material and so on.
Construction varies from
manufacturer to manufacturer.

If the dielectric Is punctured by
a high voitage spike, instead of
short circuiting through the
carbonised mess left behind when
the dielectric burns, the very thin
metallisation is vapourised away
from the area and the capacitor
carries on as if nothing had
happened!

Strictly speaking, the
metallisation Is oxidised, the
oxygen being supplied by the
decomposition of the dielectric.
The oxide doesn't conduct, so the
damaged area is sealed off. It's not
quite self-healing but aimost as
good!

Construction

The component overlay for the
project is shown in Fig. 3. Some of
the components are mounted
vertically to save space — the
leads should be bent carefully and
not too close to the body of the
component to avoid stressing the
bonding.

The best way is to hold the
lead just above the component
body in a pair of pliers, then to
bend the lead in a smooth curve
with finger and thumb.



PROJECT: Power Conditioner

The VDR positions have two
holes for the ‘live’ connections,
allowing components with either a
0.2in or 0.3in lead pitch to be
mounted. Similarly, the capacitor
which supplies the low voitage
circuit has two pads for one of its
connections to aliow two popular
sizes of capacitor to be mounted.
The remaining hole is left unused.

Each coil on the two toroids
has 15 turns of 1mm diameter
enamelled or the circuit will not
work properly. In addition to the
power windings, T1 has a further
pick-oft coil of 15 turns of 0.25mm
diameter wire over the centre of
the coil in the neutral line. This
connects to points A and B on the
circuit board. The direction of this
winding Is not important.

The 1mm diameter wire is firm
enough to support the toroids on
its own (in fact, you'll need quite
strong fingers to wind itinto a neat
coil) but holes have been provided
on the PCB for strapping them
down with cable ties, just to be
sure.

Figure 4 shows details of the
inlet and outlet cables and
connections. A 2BA bolt and
solder tag is used to earth the
metal chassis of the case and to
provide a connection point for all
the earth wires. Strain relief
grommets must be used on the
panel cable holes to clamp the
leads firmly in place.

The front panel is drilled with a
line of holes at 0.2in intervals for
the LEDs. | used 3mm round red
LEDs in the prototype but there is
no reason why you should not use
other shapes or colours if you
wish. The usual black mounting

clips can be used but they will
have to be pared slightly with a
sharp knife to fit the 0.2in spacing
of the holes. Otherwise, you may
prefer the appearance of the LEDs
without clips.

Whether or not the clips are
used, the LEDs should be stuck in
place with epoxy resin so there is
no possibility of the leads
touching the panel or slipping
through and becoming exposed.

The low voltage section of the
circuit is not isolated from the
mains, so for safety purposes must
be thought of as being live.

When the LEDs and the inlet
and outlet cables have been
attached to their respective
panels, you can solder the power
connections to the PCB. The LEDs
are best left unconnected until the
case has been assembled,
otherwise you won't know how
short to trim the leads. Screw the
chassis together, with the PCB
resting on the bottom flanges of
the side pieces. Turn the whole
assembly over and check that
there is enough clearance
between the metal flanges and the
pads and tracks of the PCB. Check
also for solder blobs, untrimmed
leads or any swarf on the flanges
that might cause a short between
the metal and the PCB tracks.

When you are sure that all is
well, fit the chassis into the bottom
section of the case and screw the
PCB to the support pillars. The
LED leads can now be trimmed to
size and soldered to the header
pins on the PCB.

All that remains is to put in the
fuse, screw down the lid of the
case, press in the rubber feet and

PARTS LIST ——

RESISTORS
R1, 2 220k %W
| R3 68 1W

R4 ak7?

R5 100k

R6 a7k

R7 10k

R8 27k

CAPACITORS

C1,3,10 10n class X2

C2,4-6, 11 33n class X2

c7 100n class X2

€8,9,1213 2n2class Y

Cla 330n class X2

C1s 2,200 16V radial
electrolytic

C16 10n ceramic

c17 212 16V electrolytic

c18 2u2 tant or 10u

electrolytic, 16V

SEMICONDUCTORS

1c1 LM358

1IC2 LM3915

Qat, 2 FS40

D1-6 1N4001

VDR1-6 V250LA2, Mullard
593/4 series, or
equivalent

LED1-10 3mm red LED

ZD1 12v 1.3W zener

MISCELLANEOUS

T1,2 FX4054 coated toroid
cores wound with
imm and 0.25mm
enamelied wire as
per the text

FS1 PCB mounting fuse
clips and 50mA fuse

PCB; case; 20-way right angle PCB

header; mains plug; mains socket or

multi-way connector; 0.75mm2 mains

cable; strain reliet grommets; LED

clips; nuts and bolts.

OUTLET

= —t—— L

..1_.~

&

Fig. 3 The component overlay for the project.

your Power Conditioner is
complete!

Testing

There is very iittle that could
be wrong with the filter section of
the circuit except for open or short
circuits (you did check the PCB
carefully, didn't you?)

Before plugging in, it's best to
do a quick resistance check. Set
your multimeter to a high
resistance range and check the
resistance between ground and
ive on the inlet lead, then between
ground and neutral. Both should
appear as an open circuit.

If there is any movement of the
meter whatsoever, don’t attempt to
use the conditioner. Check the
PCB again, check yourinput lead
connecticns and if both of these
seem OK, take out each Y-
capacitor in turn and check its
resistance. The fault can only be in
one or other of these places, so
you won't have far to look.
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A resistance measurement
between live and neutral on the
inlet or outiet lead should show up
a resistance of about 220k — the
discharge resistor. If it is much
below this (say, below about 180k,
which could just be the result of
resistor tolerance and meter
inaccuracies) take out the fuse to
the low voltage circuit and see If
this makes any difference.

if not, check the PCB carefully
and as a last resort check the
resistance of each of the X-
capacitors. A final possibility — if
you've damaged the coating of the
copper wire on the toroid coils and
allowed the two coils to touch (I
hope not!) this will also cause
problems (to say the least!)

If all is well so far, check the
continuity of the live, neutral and
particularly the earth connections.
(Check the resistance between the
input earth and output earth and
make sure it's zero and so on).

After making sure that there is
a suitable tuse in the plug, apply
power to the conditicner but don't
plug anything into the output
socket yet. You should see the
LED disptay flick upwards as you
turn on the power, then the LEDs
will go out one by one until they
are all extinguished. If you keep
watching the display for a while,
you'll probably see it flick upwards
every now and again as the
conditioner catches some
interference. Even with nothing
connected to the output, it still
removes poliution and gives an
indication of how much there is
around.

If all the LEDs light up and
remain lit, don't instantly conclude
that there's something wrong.
Take alook around and see if you
can find anything that might be
causing a lot of interference.

When | first tested the
prototype in the ET! lab, all the
LEDs lit up and | spent several
minutes puzzling what could be
wrong — everything seemed OK.
Then the photocopier in the next
room stopped printing . ..

Now is the time to find out how
good a job you've made of winding
the coils. Plug your hi-fi, TV set or
whatever into the outlet socket
and take another ook at the LED
display. The sensing circuit will
always pick up a certain amount of
50Hz signal from slight
imbalances in the inductor and
trom slight differences in the Y-
capacitor values, but it should not
be enough to swamp the display.

If most or all of the LEDs
remain lit ten seconds or so after
plugging something intc the
output socket, there is a good
chance that you have cone turn too
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Fig. 4 The front and rear panels
and connections to the PCB.

many or too few on one of the
coils.

If one or two LEDs remain
constantly lit, you can improve
matters by adjusting the colls (or
re-winding them if they're untidy!)
or as an absolute desperation
measure the value of R5 can be
reduced to bring the display into
line. The heavier the load, the
more apparent any imbalances will
be — an electric fire makes a good
test load.

if the display section does not
seem to be working properly, don’t
attempt to test it with its capacitor
power supply. Remove al!
connections from the mains, set
your bench power supply to about
16V, connect the negative lead to
the negative fead of C15 and the
positive lead to the junction of C14
and R3. Connect the negative lead
of the multimeter to the negative
terminal of your power supply.

Check the voltages on pins 9
and 3 of 1C2. Both should be 12V
(or within 1V either way). If both
are higher, ZD1 is probably faulty.
Ifonly one is higher, check D5 or
D6. If either or both are low,
disconnect the power and check
all the diodes (in particular, check
they are the right way around).

Also check C15 and C18 and the
PCB for shorts.

If the readings are OK so far,
check the voltage at pins 6 and 7 of
IC2 and pins 1, 2 and 3 of IC1.
They should all be the same at
about 6V. Touching a finger to pin
2 of IC1a should cause all the
LEDs to light. Remove the finger
and they should turn off one by
one.

If this works but the display
doesn’t seem to pick up anything
from the mains, check R4 and the
connections to the pick-off coil.

If nothing happens at all,
measure the voltage at the positive
plate of C17 and see if it rises
when you touch the IC pin. If not,
check fora shortin C17 {ora
solder blob across its pads!) and
the connections of Q1, Q2 and
C16.

If the voltage across C17 rises,
but the LEDs don't light, check the
voltage at pin 5 of IC2. This should
alsorise. If not, IC1 is fauity. If it
does rise but the LEDs don't light,
check all the connections around
IC2 and replace it if necessary. If
the voltage across C17 remains
high at all times (without the
finger), suspect Q1, Q2 or C16.

Using The Conditioner

In the form presented so far,
the Power Conditioner can be
used with lcads of up to 1.5kW. It
will, in fact, cope with loads of 2kW
intermittently — I tested the
prototype by running it for an hour
with a 2kW electric fire as a load. It
didn't come to any harm but it did
get rather hot!

Most domestic equipment will
have a label or tag on it
somewhere to say how much
power it consumes. [f you are
using a multi-way output socket,
don’t forget to add the loading of
all the equipment you have
plugged into it.

As a very rough guide, a TV set
consumes 100 to 150w, a 100W
per channel hi-fi will consume
about 300W with the volume

BUYLINES

The case is available from West Hyde
Developments, toroids and X- and Y-
rated capacitors from Farneli. The PCB
can be obtained from our PCB service
and other components from your usual
supplier.

The plug, socket and mains cablels
available from Woolies or from your
local electrical shop.

A complete parts set for this project,
inciuding case, PCB, components, (but
not the mains piug, socket and cable) is
available for £28.50 + 60p postage +
VAT trom Specialist Semiconductors,
Founders House, Redbrook,
Monmouth, Gwent.
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ROJECT: Power Conditioner

turned up to full blast,a home
computer may be anywhere
between 10W and 250W
depending on whether it has its
own screen, disc drives, or
whatever.

Itis also important to use
mains cable that is suited to the
ioad. To be on the safe side, you
could wire the conditioner up
immediately with 13A cable but it's
wasted if you're only running
small, sensitive devices.

The normal 0.5mm2 mains flex
will cope with loads of up to 750W
total. The thicker 0.75mmz2 cable
will be OK up to 1.5kW, so this is
probably the best compromise.

Unless you intend to load it to
the limit, a 5A fuse in the inlet plug
is advisable. If you are in doubt
about any of this, your local
electric shop wilt probably have an
electrician who can advise you.

The conditioner will cope with
all tikely loads as it is (you don't
really want to decontaminate the
power to your electric fire, do
you?) However, there are always
one or two big-number
enthusiasts who want to upgrade
to the limit.

The way to do it is simply to
use thicker wire to wind the
toroids. You'll be faced with the
option of using fewer turns (which
is OK as long as all the cotls have
the same number, although lower
trequency performance will be
impaired) or of overlapping the
turns slightly. | wish you luck!

If you do have an application
for the higher current version, it

would be advisable to solder some
thick copper wire along the main
current carrying tracks (the wide
ones) on the PCB.

Unless you can find a way of
winding the coils evenly, or are
willing to accept fewer turns, you
will probably find the bar graph
registering 50Hz pick up.
Reducing the value of R5 will
prevent it from swamping the
display, which will then be less
sensitive but should still give a
good indication of the
suppression.

There is no lower limit to the
value of R5 — it's up to you to
choose a suitable compromise
between rejection of unwanted
pick up and display sensitivity.

in areas of high RF

| interference, itis a good idea to

keep all leads after the conditioner
as short as possible. Use the inlet
lead to give you the reach you
need, then keep the outlet leads
trimmed short. Most of the time
this will not be critical but it's
worth bearing in mind if you live
next door to a CB enthusiast.
Twelve-ten till we do it again, good
buddies.

ETI

m CONSTRUCTOR SERIES SPEAKER KITS

Based on the famous Ket
Reference Series, these three

DIY designs give the home !
constructor the P . .
opportunity to own an ® !

upmarket pair of
loudspeakers at a !
very down- ‘
to-earth price! !
With a i
| Wilmsiow Audio »
Total Kit it's easy
— no eiectronic
or woodworking sklll Is necessary. Each kit contains ali the
cabinet components {accurately machined from smooth
MDF for easy assembly), speaker drive units, crossover
networks, wadding, grille fabric, terminals, nuts, bolts etc.
Model CS1 is based on the Reterence 101, CS3 is
equivalent to the Ref. 103.2 and CS9 is based on the

Reference 105.2 (but In a conventionally styled encl.).

CS1 £117 pair inc. VAT plus carrfins £6
CS3 £143 pair inc. VAT plus carr/ins £12
CS9 £393 pair Inc. VAT plus carr/ins £18

We also offer a kit (less cabinet) for Elector PL301

S Lightning service on telephoned credit card orders! 22

WILMSLOW AUDIO LTD.
35/39 Church Street, Wilmslow, Cheshire
SK9 1AS Tel: 0625 529599
Call and see us for a great deal on HiFi.
(Closed all day Mondays)
DiY Speaker catalogue £1.50 post free (export $6)

'_Z-Zenith Electronics.®

Kits — Modules — Hardware
CHRISTMAS SPECIAL

10-Channel variable speed running
light kit, drives LED's or Mains
lamps - plus 2-FREE LED display
boards and LED lamps. An ideal
festive project.

The following are examples of our proven product designs

* High quality touch dimmer SOCW R/Built.......... £12.99
* Selectable tone generator 9-12v operation ........... £8.50
# 3 Note Electronic Door Chime unit; 9 volt operation,
3 melodious tones; variable frequency. Kit... ......... £9.83
* Miniature FM Transmitter; 60-145MHz2. Kit........... £6.98
R7 BUilty: s 5w iih o s o i e B el - (M. - P £8.95
* 3 Watt FM Transmitter, 80-108MHz Kit . ........... £13.99
RY.BUIIY: - a7 iosenct et < b i i 4 bl a1 g RO £18.99

* 300 Watt Lith Dimmer unit for 240 volt mains lights.

* 4 Code Digital Code unit plus Key Pad - select own

code: 9 volt. Kitl. . ;o ey o Mbas st s i g o 28 £1595
* 5.100 Watt Electronic Loudspeaker Overload
Protector, adjustable, Kit ..............cocoiiininns £11.11

* VU Meter 10 LED indicator; -5 to +12dB unge Kit. £12.59
* Automatic light controller; automatically turns on and off
lights at pre-set times and triggered by darkness. Kit £25.08

* Mains Wiring and Metal Detector. R/Built.......... £11.00
* Zenith Speech Processor P-202 R/Built............. £25.00
* 18-Watt Cax/Home Power Amp. 12.V. Kit.......... £13.23
* Amplifier Power Meter; 10 LED indicator from
0.25-100 Watt Input - 9 volt operation. Kit....... LR IIS2:
* Light sensitive relay unit; variable sensitivity trigger
control; senses light or dark - selectable. Kit .......... £8458

ALL KITS CONTAIN FULL INSTRUCTIONS; P.C.B.5 KND COMPONENTS.
KLL PRICES INCLUDE VAT AND POSTAGE & PACKING.
OVERSEAS ORDERS—ADD 10% TO ABOVE PRICES.

PLEASE SEND CHEQUE OR POSTAL ORDERS WITH ORDER. [l

b SAL Tor
TREE-

ETI JANUARY 1988

Zenith Electronics, 14 Cortlandt Business Centre,
Hailsham, E. Sussex, UK. BN27 IAE.

Tcl: 0323 847973 Telex: 878334
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RGB AUTO-
DISSOLVE

Brighten your home with a kaleidoscope of colours from this
novel lighting display from M P Horsey

he Auto Dissolve enables three

coloured lights (or three sets of
lights) to fade up and down in
sequence, creating a wide variety
of effects. When directed towards
a white surface, the three colours
— normally red, blue and green —
mix to produce varying shades
from green to cyan, blue, magenta,
red, orange, yellow and back to
green.

Four potentiometers and three
presets are provided to set up the
desired sequence and Fig. 1 shows
the particularly pleasing effect
achieved by placing a red light in
channel 1, blue in channel 2 and
green in channel 3 and by setting
the controls as described later.

The unit is ideally suited to
projecting on to a white ceiling
and could be placed behind a
piece of furniture with the iight
spilling up the wall. Alternatively it
could be used with the spotlamps ke e W
pointing towards the room, in
which case an alternative choice
of colours and settings could be
tried.

BRIGHTNESS

/
Each channel is more than Camp 7 .
capable of handing the current NS B SRR R T
required by a singie spotlamp and TME | I T T T
the project will drive three sets of J
spotlamps if required. o L]
The values in the circuitare I I I
calculated to produce quite a slow GREEN GYAN BLUE MAGENTA RED ORANGE YELLOW GREEN
transition from one colour to Fig. 1 The colour combinations produced by the RGB Auto-dissolve |

another and the unit is at its most
effective at slow settings.
The RGB Auto Dissolve relies s 2
on a thyristor dimmer controlling MAINS AC 24 DO RSB OTIED
the light output of each of the ol
three channels. The lamps are run
on rectified mains at 240V DC to ®
simplify the design and to use just S
one thyristor for each channel. . SMOOTHED
These are controlled by separate THYRISTOR
triangular waveforms produced ASTABLE CENANGES THYRISTOR ;_
from and synchronised by a free- MUET. [l Siighire ey e
running oscillator (see Fig. 2) A O FALL et
The ramps for the red and blue
channels are largely in phase but
produce different rates of increase
and decrease in brightness. The Fig. 2 Block diagram of the RGB Auto-Dissolve |
green channel in cut of phase with [

LIEY

11
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HOW IT WORKS

The circult operates at two DC voltage
levels — 240V for the malns coloured
spot lamps and 12V for IC1 and the
thyristor firing puise circuits.

The AC mains enters via SW1, and fuse
FS1, to full wave rectitylng diodes D1 to
Ds.

The 12V power supply is derived via
resistor R7 and zener diode ZD1. This
diode maintains exactly 12V across
smoothing capacitor C1 providing a
smooth supply for IC1 and associated
components,

The triggering circult from RVS
onwards is best considered separately. it
acts fike a high quality manual dimmer
circuit, with preset RVS controlling the
brightness of channel 1, RV6 for channel
2 and RV7 for channel 3.

This part of the clrcuit must be
synchronised with the unsmoothed DC
supply and this is achieved with
transistors Q1 and Q3.

Resistors R2 and R1 form a potential
divider so the veltage at the base of Q1
causes it to switch on at all times except
when the 240V DC supply is at OV.

So, the base of Q3 fails to zero
whenever the 240V DC supply is not at
zero, with the result that the presets and
resistors R14, 16 18 are all connected to
the 12V supply for a mains halfcycle (See
Fig. 4).

During this half cycle, current flows via
preset RV5 and will charge capacitor C6.
At a certain voltage the unijunction
transistor Q4 will deliver a pulse from C8,
via R20 o the gate of thyristor SCR1.

The point in each mains hall cycle
where this puise will occur Is determined

L W L a0

by the rate at which C6 charges and so by
the setting of RV5. RVS acts like a manual
dimmer control, able to control the
brightness of lamp LP1 from zeroc to
virtually full power. Channels 2 and 3
work in a simllar way.

In this circult, RV5-7, are set to provide
a low brightness jevel. Additional current
flowing via diodes D7, 8 and 9 Is used lo
charge capacitors C6-8 providing
automatic control.

iC1 is the CMOS version of the NE555
timer IC and s wired as an osciilator.
Qutput pin 3 changes state at an Interval
set by the values of resistor R3, variable
resistor RV1 and capacitor C2.

The values chosen enable RV1 to
select a time from a few seconds to
several minutes. The IC Is wired to
produce an equal mark/space ratio. To
achieve this, discharge pin 7 is ignored,
and the resistor chain R3 and RV1 is
connected to pin 3.

An LED is provided to monitor the
output. This is useful when setting up and
testing. As the supply current via R7 Is
limited, the value cf R4 is calculated to
pass a current of about 3mA. A standard
red LED wiil operate on this rather low
current but for best results a low current
LED shculd be used.

So, the voltage at pin 3 of iC1 is swlich-
ing between nearly zero and neariy 12V,
at a rate determined by the setting of RV1,
With output pin 3 at nearly zero volls,
capacitors C3 and C4 will be fully
discharged and nc current will flow vla
diodes D7 or D8 so the lamps LP2 and
LP3 will be at a low level determined by
RVS and RV6.

When output pin 3 goes high, current
will flow vla RS and RV2, charging C3. As
C3 charges, current will flow via R10 and
D7 causing C6 to charge earller in each
malns halt cycle and lamp LP2 to
increase in brightness. The rate at which
C3 charges Is determined by the setting
of variable resistor RV2. Channel 2 works
in the same way, except that the value of
C4 is half that of C3 and it wili tend to
charge more quickly. When output pin 3
goes low again, C3 and C4 will slowly
discharge, causing the lamps LP2 and
LP3 to fade.

When pln 3 goes high, channel 2 fades
up first, followed by channel 1. When pin
3 goes low, channel 2 fades down first,
again followed by channel 1.

Channel 3 works in reverse with
transistor Q2 inverting the output at pin3.
With pin 3 low, Q2 will be switched off,
and current will flow via resistor R8, RVé
and DS, to charge capacltor C5. As C5
charges, the current flowing via D9 will
charge C8 more quickly and Q6 will fire
SCR3 earlier In each half cycie.

When cutput pin 3 goes high, transistor
Q2 turns on and the voitage at lIts
collector falis to nearly zero. Capacitor
C5 therefore discharges siowly, and lamp
LP3 falis in brightness.

D5 Is wired in parallel with R9 to allow
C5 to charge more quickly than it
discharges. This produces a more
pleasing colour mixing effect. The value
of R9 Is chosen to match a siower range
of settings of the circult. If a higher speed
is required R9 should be reduced in
value, otherwise iamp LP3 will not have
time to fade down properly.

H (h'\‘
AC MAIN
. Lk AR il e Lrz
o RED| BwuE | areen
0-—0"/ = NOTE:
oo 1CY = 7555
Q1.2 = 2N3504
R1 o} ] 03 = 283306
12k . Q-6 = ZN2646
D14 = IN5404 ’ g d [']
b R? 058 = 1N4148 = 83 54
iy 15 A1 Z01 = 12V 1.3W ZENER
fp SCR13 = 1060
zD1 a3
< I* 12V OC SMOOTHED 0 &, o =
T RE RV4 05 c i
'PJ‘WH “75 GReen 1<)
SPEED

~ RVS § RV7
RVE
ne Q2 R9 R12

4
—ﬁ-\l & 10k 10k 10k Dﬁl
H AV3 APt
1 r BLUE
1 *0 SPEED R11
10k 07
). AN
. RV1
3 SPEED
10K 08
b AAAA— > et >
Rv2 R0
LeDr W RED 0%
o SPEED
e Ha s o iy doce Lo -Lcs A5
IR =F = PFre

R17
100R < 100R

Fig. 3 The circult dilagram

the other two.

The power supply for the
whole unit is derived directly from
the rectified mains and requires no
transformer.

ETI JANUARY 1988

Construction

The circuit.is constructed with
the majority of components on
one printed circuit board and the
overlay is shownin Fig. 5. Note

that resistor R7 is rated at about
10W. If this type proves difficuit to
obtain, lower wattage types may
be connected in series to make up
the total required value. For

59



fe)

Fig. 4 Voltages at points on the circuit
diagram. (a) 240V AC mains supply.
(b) 240V DC full wave rectified
mains. (c) The collector of Q3. (d)
Trigger pulses to the gates of the
thyristors (increasing inbrightness).
{e) The supply to a lamp (increasing
In brightness)

example, three 3W 4k7 resistors
wired in series will achieve the
same effect as the resistor
specified. Resistor R2 should be a
1W type.

Faifure to connect zenner
diode D5 properly will cause the
low voltage supply rail to rise to a
dangerous level, A precaution
against this type of mishap is to
solder In the diodes D1-4, the
tuses, R7 and D5 and then to
connect the mains supply to test
the voltage across D5 before
connecting the other components.

Note that both the positive and
‘zero’ sides of D5 can provide a
lethal electric shock, Take great
care when measuring the voltage.
It all is well a reading of about 12V
should be obtained. However, this
reading does not imply that the
circuit is safe to touch,

The other components may
now be soldered in, using a socket
forIC1 (which is a CMOS type to
conserve power). Ensure that the
polarity of the diodes, transistors
and electrolytic capacitors is
observed. The thyristors should be
mounted vertically. No heat
sinking is necessary for lamps up
to 100W. If more powerful lighting
sets are used, some heat sinking
may be necessary but note that the
metai tabs on the thyristors are
live.

Complete the external
connections to the
potentiometers, switch and so
torth and plug IC1 into its socket
the correct way round.
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Fig. 5 The component overlay for the RGB
Auto-Dissolve PCB
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PROJECT: RGB Dissolve

———PARTS LIST
RESISTORS (all ¥, watt 5% unless
stated)

R1 12k

R2 100k 1watt
R3,6,9-12 10k

R4 3k3

RS 1k0

R7 15k 10 watt

R8 4k7

R13 22k

R14, 16,18 120R

R15,17,19 100R

R20, 21,22 22R

RVA1 1MO lin pot
RV2,3,4 100k 1in pot
RVS5,8,7 470k horiz preset
CAPACITORS

C1,2 470 16V electrolytic
c3 2200 16V electrolytic
C4,5 1000, 16V electrolytic
C6,7,8 22n polyester
SEMICONDUCTORS

tC1 ICMT7555 (CMOS 555)
SCR1-3 C106D

Q1,2 2N3904

Q3 2N3906

Q4-6 2N2646

2D1 12V 1.3W zener

D1-4 1N5404 (3A 400V).
D5-8 1N4148

LED1 red LED (low current type)

MISCELLANEOQUS
FS1 3A fuse and fuseholder
FS2-4 1A fuse and fuseholder
LP1-3  coloured spotiamps

(40W or 75W — see text)
sSwi DPST mains switch
PCB; case; IC socket; lamp sockels;
knobs; wire; nuts and bolts.

85mm

) ©

RED GREEN HBLUE
SPEED SFEED SPEED

ON/OFF SPEED

~g 220mm

Fig. 6 Lamp spacing on the case for 40W spotiamps.

A plastic case measuring 220 x  Ventilation holes, a side entry hotle
130 x 85mm was used to house the  for the mains cable and possibly a

prototype. Begin by drilling four cable for external lights are also
holes to mount the PCB and the required.
holes required in the front panel. Itthe lamps are to be mounted
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in the top, three large holes are
required as shown in Fig. 6. If
external lights are required as an
alternative to, or in addition to the
lamps shown, a smail hole should
be drilled to mount a four way
terminal biock.

A minor problem ocurred in
the prototype where the plastic
ridges of the case prevented the
switch and pots from fitting
correctly with their threads right
through the plastic. An old 26W
sotdering iron was used to meilt the
ridges near the holes and ailow the
threads to project correctly.

The spacing of the lamp-
holders shown in Fig. 6 is suited to
most 40W coloured spotiamps
available. However, providing the
centre lamp is a 40 watt type, the
two outer lamps may be the larger
75W variety. Alternatively the
tamps could be mounted
elsewhere in which case three 75W
or 100W lamps could be used.

The 75-40-75 watt
arrangement is ideally suited
towards red (outside) for channel
1, blue (outside} for channel 2, and
green (in the centre) for channel 3.
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PROJECT: RGB Dissolve

——BUYLINES

All the components used In the RGB
Dissolve are available from usual
suppilers such as Maplin. The PCB |s
available from the ETi PCB Service as
detailed at the back of this issue.

Set-up And Testing

The entire circuit should be
considered live and care must be
taken, particularly when testing
and adjusting the presets.

Set the presets to about mid-
way and the potentiometers to
their minimum values (fully
clockwise if wired correctly).

Switch on, and ensure the
neon LP4 and the LED both light
up. If either fail, switch off at once
and check for fautts. If all is well,
the LED should go out after a few
seconds, then light up again, and
soon.

Switch off SW1 and waita
minute or so for the capacitors to
discharge. Now switch on SW1,
wait for the LED to go out, then
turn RV1 fully anticlockwise. Wait
a few seconds for C3 and C4 to
discharge, then adjust the presets
RV5 and RV6 using an insulated
screwdriver. RV6 should be
adjusted so that the blue lamp

{channel 2) is just glowing. RV5
should be turned until the red
lamp {channel 1) is just off.

Switch off SW1, and check that
RV 1 is still fully anticlockwise.
Switch on SW1, and adjust preset
RV7 to make the green light
(channel 3) glow dimly.

Now check the operation of
RV2, RV3 and RV4 noting that they
should each control the speed at
which their respective lamps fade
up and down. Note however that
resistor R9 increases the fade-

down time of channel 3.

The controls may now be set
to achieve the correct balance,
ncting that slower rates provide
the greatest colour effects when
reflected from a white surface.

If the coloured spotlights are
interchanged a different set of
combinations is possible and it is
well worth experimenting with a
variety of settings of the controls.
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PROJECT

ELECTRONIC
VIOLET

Ronald Alpair continues his search for the perfect musical
instrument with a description of the stand-alone version of last

month’s Violet.

e met the BBC micro

version of the Electronic

Violet last month. For
those readers who don'town a
BBC micro and Music 5000 or who
just want to get their teeth into a
more complex version less reliant
on the electronic efforts of others,
this month we look at a stand-
alone version providing a totally
independent instrument.

The mechanics of the
keyboard (or rather the
fingerboard) for the instrument is
constructed in the same way as
described iast month. Figure 1
serves as a remainder.

Each string has a potential
drop along its length and when
touched to the metal plate the
voltage at that point is fed to the
circuitry providing a pitch signal.

Each plate is mounted on
pressure pads which change
resistance as they are
compressed. The alteration of
voltage from these provides touch
sensitivity signais.

In the stand-alone version of
Electronic Violet, electronics
replaces all the operations which
were performed by the Ample
program running on the BBC
micro in last month's version. This
version is entirely computer
independent. It requires only a hi-
fi or backline amplifier to form a
complete instrument.

In the author's prototype, a
separate circuit board is dedicated
to each major function and the
whole set of boards (nine
altogether) are plugged into a rigid
frame by means of plug-and-
socket terminal blocks. The plug-
and-socket sequence on each type
of board is different, making it
physicatly impossible to plug a
board into the wrong frame
location.

Each board is approx 6 x 4in
and is cut from lengths of
fibreglass stripboard (or
‘Veroboard’).
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Fig. 1 The mechanical construction of the Violet's fingerboard

The plug-and-socket terminal
blocks are screwed firmiy along
one 4in edge of each board or
atong both 4in edges in the case of
the ‘Test’ board. This board
interfaces with a matching
terminal block and, via flat cable,
to the fingerboard assembly.

Several boards also have slide
pots along the other 4in edge,
within easy reach of the player.
These enable the instrument to be
transposed in pitch, fine tuned,

and allow for setting of its degree
of touch sensitlvity, overall volume
and tone.

Like the BBC micro version of
the Electronic Violet, the stand-
alone version is presented here in
a very open-ended manner.

You can just construct what is
given here on a series of
stripboards, as did the author, and
leave it at that but that is only half
the fun! The Electronic Violetis a
young invention and both an
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Fig. 2 The circuit diagram of the complete Electronic Violet
improved instrument and a great family, W is adjustable between The Test Board

deal of fun is likely to arise from a
bit of experimentation.

An external dual power supply
is required to provide a balanced
+12V at 2A to feed the fingerboard
frame and all the op-amps.

The Voltages Board

The voltages board supplies
stabilised but adjustable voltages
Vi and V. to the ‘lower’ and ‘upper
ends of the four parallei strings. it
contains three slide pots for
coarse and fine adjustment of v,
and for fine adjustment of (V,-Vi).

The first two pots (RV1 and
RV2) determine the transposition
of the instrument (from the
register of the cello up to that of
the violin). The third pot (RV3)
allows for adjustment of the span
of an octave, normally covering
Sin of the 30In string length.

Vi determines the lowest note
playable on the strings while V.-
Vi) fixes the range of the strings
and hence the spacing of octaves.
To span the cello-viola-violin
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0.88 to 1.20V and (V.-Vi) can be
varied between 0.8 to 0.96V so that
the.octave marks on the
fingerboard produce pitches an
octave apart.

As the resistance of the string
assembly is only around 7RO,
some 130mA of current is
consumed. This is too much for
ordinary op-amps which are
therefore boosted with power
output transistors on heatsinks.

Voltage reference ZD1
produces a very stable 1.2V from
which ail other voltages are
derived. After buffering, one
resistance chain (RV1-RV2-R3)
generates V|, which is again
butfered and boosted by PNP
power transistor Q1. It then
proceeds to the fingerboard via a
500mA fuse.

The other resistance chain
(R2-RV3-R4) generates (V,-V,).
This voltage is then added to V, to
give simply V,. Again this is
buffered and boosted, this time by
an NPN power transistor Q2,
betore proceeding via a fuse to the
fingerboard.

An optional but extremely
convenient extra, this board
enables the electronic
performance of the circuit board
assembly to be tested quite
independently of the fingerboard.

Two banks of four changeover
DIL switches determine whether
the pitch and amplitude signals for
each string come from the
fingerboard or from signals
generated internaily on the test
board itself.

The 10k pot (RV4) generates
an on-board pitch signal and a
mock-up pressure pad unit also on
the board produces the ampiitude
signal.

The Sensitivity Board

This provides stabilised but
manually adjustable voltages to
the four sets of pressure pads in
the fingerboard assembly. The
adjustment allows for variable
attack and degree of touch
sensitivity ranging from zero
(touch insensitive) to maximum
sensitivity.
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Electronic Violet
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The resistance of the pressure
pad assemblies varies from about
1RO (string pressed down fully) to
infinity (string fully released).
These resistance changes must be
translated into voltages for the
voltage controlled attenuator in
the string board.

The attenuator requires a
control voltage of about 5V to
completely attenuate the input
signal. At the other extreme, a
control voltage of about 3.5V
produces zero attenuation.

So we need a circuitinwhich a
falling resistance produces a
falling control voltage. This is
accomplished by placing a voitage
V. on the base contact of the
pressure pad and comparing
(using IC6) the voltage on the
upper contact of the pad with a
slightly smaller voltage Vb.

The resistance chain R14-RV6
generates the comparison voltage
V.. This is fed to the positive input
of op-amp IC6. italsogoestoa
second op-amp |C5 where itis
added to a small difference voltage
V, (generated by the resistance
chain R13-RV5). The resuiting
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voltage (V. = Vs + V4) feeds the
base contact of the pressure pads.

The four op-amps of 1C6
operate as comparators.
Assuming a feedback resistor of Ry
(R19-22) and a pressure pad
resistance of R,, the output voitage
V, of the comparator is given by:
V. = Vb'Vd(R[/RP).

The best value for Ry will
depend on the characteristics of
the pressure pad material. With the
prototype, R, varies between 1RO
and effectively infinity, giving a
suitable value of 66R for Rrand
voltages Vp=5V and V4=22mV. This
gives a range for V, from 3.55 to
5V.

On the sensitivity board Vs and
V, are individually controlled by
slide pots RV6 and RVS
respectively. The value of Vs
determines how loud a note
sounds with absolutely minimal
finger pressure on the string. By
means of V, we can thus move
from a smooth to a percussive
attack.

If the attack is too smooth, the
finger action is ‘spongy’ and the
note does not sound till the string

has been pressed down a small
distance.

This makes the performance of
rapid passages difficult so atone
stage a footswitch was added to
the design with the effect of
decreasing V, and firming-up the
attack phase of notes. This
footswitch is depressed when
individual notes require special
accentuation, or when fast
passages of music occur,

However, a similar effect can
also be produced without using a
footswitch, purely by finger
techniques. The notes are ‘rolled’
rather than depressed. This
causes the pressure pad to be
slightly compressed before the
resistance string contacts its base
plate to produce the required
pitch.

By adjusting Vs we can vary
from a touch insensitive
fingerboard to one with maximum
sensitivity. It is inadvisable to
make the action too touch
sensitive because, although
greater expression Is offered, it
requires careful finger discipline

| to produce a smooth iegato
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phrase.

Instead, start with a touch
insensitive setting and only
gradually increase sensitivity with
practice.

The String Boards

The four string boards (each
dedicated to one of the
instrument's four strings) are
nearly identical and the
components are numbered R25,
125, 225, 325, CS5, 105, 205, 305,
etc. The only difference between
the four boards is the VCO timing
capacitor C3 (C103, C203, C303).

Each board takes two inputs,
the pitch voltage (V,) and pressure
pad voltage (V,) from its own
string. The output is a sawtooth
wave with a frequency determined
by the pitch voltage and an
amplitude dependent on the
pressure pad voltage.

The boards eachinclude a
number of preset pots (RV7-9) and
a trimmer capacitor (CV1) to
ensure the four strings are
accurately tuned to fifths and track
precisely over their fuli range.
Once set, these trimmers should
require little further adjustment.

Apart from the timing
capacitor C3, these four boards
are identical. At their heart lies a
voltage controllied oscillator from
Curtis Electromusic Specialities,
the CEM3340.

Essentially, this is an
extremely precise, wide-ranging
and temperature-stabilised
converter, which translates linear
changes of input voltage into
exponential changes of output
frequency. This exponential law is
exactly what is needed to produce
equal pitch ratios from equal
displacements along the strings.

In other words, the
exponential voltage controlled
oscillator (VCQ) gives us a linear
fingerboard. As was explained last
month, this fingerboard linearity is
similar to that of conventional
keyboards, as opposed to
members of the fiddle and guitar
family, where the higher notes are
squeezed together.

The CEM3340

The VCO is a sophisticated IC
and readers requiring a detailed
description should study the
helpful manufacturer’s literature.
However, a quick look is in order
here. The supply voltages (x12V
and 0V) are supplied to pins 3, 12
and 16.

Pin 15 Is the voltage control
input to the VCO. It is derived from
the buffered frequency signal, V,,
from the strings (via the test
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board) and via buffering IC7a and
resistance networks including two
trim pots for coarse and fine
adjustment of the bottom pitch of
the string.

The input is also anchored to
the -12V supply via a 1M5 resistor.
This ensures that oscillation Is
inhibited when the string is
released, giving us a gateing
effect.

Pin 11 provides tuning of the
strings. The timing capacitor C3 is
fine tuned by means of a parallel
trimmer CV1. Since successive
strings are tuned to musical fifths,
the ratio of capacitors on
successive boards should be 3:2.
The series of standard values 1n5,

PARTS LIST

2n2, 3n3, 4n7 come close enough
for the trimming capacitor to iron
out any errors, allowing accurate
tuning of fifths.

The resistance chain and
preset (RV9) on pins 1 and 2
enable the scale to be adjusted.
This is very important if the four
strings are to track accurately to
fifths over their entire span.

We have selected a sawtooth
wave from the four output
waveforms (sawtooth, triangle,
square, pulse) which this IC
provides. Not only is it
harmonically rich, it is also not
unlike the relaxation oscillation
produced by the bowing action on
stretched strings.

RESISTORS
R1,29,129,229,329  ak7
R2, 24,124,224, 324 22k

R3 56k
R4-8, 15, 16, 35,

135, 235, 335 100k
R9-12 1M0
R13, 34, 134, 234,

334,36 47k
R17, 18, 32, 132, 232,

332 10k
R19-22 66R

R23, 123, 223, 323,
28,128, 228, 328 1M5

R2S, 125, 225, 325 300K

R26, 126, 226, 326 470R
R27,127, 227,327 1k8

R30, 130, 230, 330 24k

R31, 131, 231, 331 Sk6

R33, 133, 233,333 200k

RV1,3, 12 25k slide pot
RV2 Sk slide pot
RV4,86,11,13 10k slide pot
RVS 500R slide pot
RV7 5k0 preset
RVS, 9 10k preset
RV10 47k siide pot

CAPACITORS
C1, 101, 201, 301, 4
C2,102, 202, 302

10n ceramic
100n ceramic

C3 1n5 ceramic

€103 2n2 ceramic

c203 3n3 ceramic

€303 4n7 ceramic

C5, 105, 205, 305 1u0 tantalum

C6 22n ceramic

c7 15n ceramic

cvt 500p trimmer

SEMICONDUCTORS

1C1,86,7 MC3403

1C2-5,7,9-13 741

ics CEM3340

ice MC3340

(e} ] TIP 2955

Q2 TIP3055

Q3 TIP3053

ZD1 8069

MISCELLANEQUS

FS§1,2 500mA fuse

Sw1,2 4 pole
changeover

Circuit boards; wire; plates; resistance
wire; pressure pad material, wooden
frame; nuts and bolts.
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PROJECT: Electronic Violet

BUYLINES__1

The majority of components used to
construct the Electronic Violet are
easlly avallable from usual suppliers
{andt the local hardware shopt) The
CEM3340 VCO chip Is the exceptlon
and not widely avallabie. These may be
obtalned from Clcada Engineering, 54
Gibson Square, London N1 0QR.

The wave output is from pin 8
ranging from 0 to about 10V. This
is too large for the attenuator (1C9)
and is accordingly scaled down to
a maximum of 2V by a resistor
chain (R33-R34) before being
buftered by IC7b and fed to the
input 1C9.

IC7c buffers the V. signal from
the pressure pads and feeds it to
the control voltage at pin 2 or IC9.
The output from |C9 is buffered by
IC7d and fed to the combiner
board.

Physically the string boards
are the densest of all. It is well

worth investing some time and
effort to design a nice clean
layout.

The Combiner Board

This simple board combines
the outputs of the four string
boards into a single signal. [tatso
Includes a slide pot for overalt
volume setting.

In contrast to the preceding
boards, this board is so simple as
to hardly justify a board of its own.
Indeed there is plenty of room on
the next board to accommodate it.
However, cur modular design
which allows alternative boards to
be plugged in for experimental
purposes dictates that logically
different operations be physically
separate.

Moreover, this ‘additional’
board produces a total frame
width for the nine boards (36.25in)
close to the width of the
fingerboard assembly {36in}, a

\
_
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serendipitous source of aesthetic
satisfaction!

The op-amp tC10 simply sums
the outputs from the four string
boards and for good measure a
50k pot (RV10) in its feedback loop
provides a convenient overall
volume control.

Bandpass Filter Board

The bandpass filter allows for
great variations in the timbre of the
instrument. Three stide pots
control the position and depth (Q)
of the passband.

In the prototype the critical
capacitors (C6, 7) simply plug into
IC sockets, enabling the values to
be changed easily for experiment.

The signal is buffered before
and after fiitering by IC11 and
IC13. A series RC filter (RV11-C6)
operates on the negative input to
filter op-amp IC12 with a parallel
RC filter (RV13-C7) in the
feedback loop.

For any input frequency, there
are an infinite number of settings
of the pots RV11, 12, 13 which wil}
result in resonance instability.

No attempt has been made to
modify the circuit so as to block
such instabilities, as this would
inevitably also delimit the very
wide variety of effects of which
this filter is capabte.

The Last Word?

The Electronic Violet is merely
the latest of a long line of
predecessors, too numerous to
count, which have been
constructed over a decade or
more.

Every year or so, the current
model is dismembered,
cannibalised, or left to haunt some
dark cupboard or attic, awaiting
the next domestic ctearout and
consignment to an overflowing
rubbish skip.

A new model, often
dramatically dissimilar from its
parent takes its place fora few
proud months in the living room.
So it will go on.

Were | to reconstruct a new
Violet today, | doubt it would
resemble the instrument described
here. The generat principles may
indeed survive, while successive
reincarnations evolve in
unexpected directions.

So, while recommending the
underlying philosophy to readers,
| am loathed to present the current
design as a model to be slavishly
copied. On the contrary, the
author is eager to hear from any
readers who develop the Violet in
any direction.

ETI
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TECH TIPS

CB Television
Interference

A. Armstrong
Lelghton Buzzard

egal CB uses frequency

modulation and is less likely than
the old illegal variety to interfere with
television reception. Problems can
still occur but they will be different
in character from those caused by
any form of amplitude modulation,
including SSB. In particular, the
effect on TV picture or sound is
unlikely to depend on the
modulation. "

Typically, the picture may change
fron);pcoloyur topblack an)c,l whitge,
and/or may show diagonal lines. The
sound is less likely to be affected,
but it may be reduced in volume or
suffer from a humming noise when
the CB rig is transmitting. If a case
of interference is identified, the first
thing to do is to try to find out which
route it is taking into the signal path
of the television set.

The obvious first experiment is to
disconnect the television aerial and
find out if the CB transmitter is still

able to influence the television. You
can't tell for certain that it is not
because it m? be necessarnto have
a picture to detect the problem. If,
on the other hand, the transmitter is
still affecting the television, then
interference is probably getting in
via the mains cable. In this case, a
mains filter will probably cure the

roblem. In some cases, simply
ooping the mains cable a few times
through a toroidal core can remove
the inteference.

If a mains filter does not cure the
interference, even with the television
aerial unplu %ed, the interfering sig-
nal is probably being picked up in
the IF ampilifier. This is unusual and
can be virtually incurable. The first
thing to try is repositioning the trans-
mitting aerial. If that doesn't work
you could always accidentally hit the
TV with a 14 pound sledgehammer!

If the interference is found to be
entering the set via the aerial lead,
the next step is to find out precisly
why. It might be that the connection
to the aerial, the aerial plug or any
intermediate connector, is corroded
and is acting as a rectifier, which will
work as a crude modulator and
impress the CB signal on to the
received television signal. A few
minutes with a soldering iron will
cure this.

It is more likely that the tuner
itself is acting as a frequency
multif)lier to multiply the ZZMHz
signal up onto the UHF TV band.
This is not surprising because the
tuning is controlled by means of
varicap diodes, which are sFecificaIIy
used as high efficiency frequency
multipliers in another guise. If this
is happening, the answer is to use an
inline filter tuned to reject CB
frequencies while providin§ minimal
attenuation at UHF. Such filters are
not costly to purchase but if you
wish to make your own, fit a parallel
tuned circuit tuned to citizens band
in series with the inner conductor of
the aerial lead. The circuit should be
tunable by means of a preset
capacitor. Adjust this to eliminate
interference white the CB transmitter
is running.

There is one situation in which
this may not work as expected. If a
masthead aerial pre-amplifier is in
use, the CB signal may be overload-
ing that and causing it to generate
spurious frequencies. In this case,
the CB filter should be inserted
between the aerial and the preamp.
If this is outside then the filter must
be waterproofed ve?r carefulir
because a box full of water will
eliminate the interference and the
TV signal impartially!

CB Homebase
Power Supply

A. Armstrong
Leighton Buzzard

ere is a simple power supply
Hdesign which can be adapted for

different load currents. All the
components marked with an asterisk
should be chosen for the load
current required. The available
current ranges are set by conven-
ientlr available types of voltage
regulator IC. This circuit is designed
to use an LM317T for up 15A, and an
LM338K for 15A to 5A.

When a transformer is used on a
rectifier and capacitor load, it should
not be expected to provide as much
current as its VA rating might
suggest. In most applications a
reasonable limit is to draw a direct
current of %4 the AC rating if a bridge
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rectifier configuration is used and
under half the AC rating if a dual half
wave rectifier configuration is used.

In this design, a load current of
15A would seem to require a trans-
former rated at 33.75VA but it would
be reasonable to use a 30VA toroidal
transformer. Toroidal transformers
do not exhibit as much sag as con-
ventional types and the maximum
current is only drawn when

transmitting so the heating of the
transformer will not be excessive.
However, the bridge rectifier should
be rated at the full 15A.

The choice of the value of C1 is
a compromise between a monster
sized component and excessive rip-
ple. A reasonable value would be
4700, which will give a ripple of just
under 3V at maximum load. This is
cutting things a littie fine to avoid
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READER’S CIRCUITS

Guitar Pick-up
Switching

M. Mullen
Glasgow

This circuit gives a unique type of
switching arrangement to any
electric guitar employing three
electromagnetic pickups. Eleven
different arrangements of individual
or combined pickups are made avail-
able using this system. The switching
facilities are as follows:

@ any one pickup from three can be
individually selected.

@ any combination of two pickups
from three, either in series or in
parallel can be selected.

@ all three pickups, either in series
or in parallel can be selected.
These switching arrangements

provide a wide range of tonal

variation, ranging from a sharp hard
treble to a very rich mellow sound.
An additional advantage is that
the system employs no active elect-
ronics, the switching components
consisting of just three double-pole
changeover toggle switches and one
four-pole, two-way rotar¥' switch.
The three toggle switches SW1,2,3
function as on-off switches for
pickups 1, 2 and 3, respectively.
This arrangement allows any one,
two or all three of the pickups to be
selected deﬁending on which of the
three switches are down in the on
position.
Switch SW4 has two positions.

OUTPUT

PICKUP 1

PICKUP 2

PICKUP 3

©OFF

PARALLEL

PICKUP 1

PICKUP 2

SERIES

PICK.P 3

One position connects the pickups
in a parallel configuration and the
other position connects them in a
series configuration. This arrange-
ment applies no matter which com-
bination of two or three pickups are
selected by the toggle switches.

In addition, any single pickup can

be individually selected regardless of
whether the switch, SW4 is in the
parallel or the series position.

The output from the pickups and
switching circuit is connected, in the
conventional manner, to the guitar's
own volume and tone control
circuitry.

regulator dropout and a minority of
units may exhibit this problem at
maximum load. If this does occur,
use a second 4700u capacitor in
parallel with C1 to remove the
problem.

If a SA current rating is required
then a higher transformer voltage
must be used because it will be
necessary to allow a higher ripple
voltage on C1 to keep the required
value within bounds. A transformer
with two 9V secondaries connected
in series would be suitable or, of
course, two 18V secondaries in
parallel. A rating of 135VA would
seem to be required but once again
it is probably reasonable to use a
standard 120VA transformer so long
as full load is applied only inter-
mittently. Once again, the bridge
rectifier must be rated for the full 5A
and it should be mounted on the
metal case to dissipate the heat.

If a 15000 capacitor is used for C1,
the ripple will be just over 3V at full
load, which should pose no
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problems.

The volta§e regulator, iCl, should
be mounted on a heatsink. A fairly
small heatsink will do for the 15A
option but a much larger one will be
needed for 5A because of the higher
voltage on C1. For the LM317T
running at 1.5A max, Electromail type
402-995 rated at 68°C/W should Be
adequate, particularly if it is
mounted on a metal box which will
provide a little extra heatsink
capacity. For the LM338K running at
5A, a heatsink of 1.5°C/W or better
should be used. Electromail type
403083 would be suitable but type
401-807 would be better and more
compact.

Inductive filtering is shown on the
output of the power supply. This has
two purposes. One is to remove any
switching noise which may be gener-
ated by the rectifier, to avoid
interference to the rig. L1 and C4 also
prevent RF being picked up on the
output lead and interfering with the
operation of the voltage regulator. L1

should be about 20 turns of 1mm
wire wound on a length of ferrite
rod. Ideally, C4 should be connected
directly across the output terminals.
A mains filter is also shown. Either
a filtered IEC input connector may
be used or the ET| mains filter would
be suitable. For the reasons ment-
ioned above, it is necessary to
revent radio frequency interference
rom entering or leaving the power
supgly box.
The unit must be constructed in
a metal case to provide both screen-
ing and heatsinking. The LED should
be mounted on the front panel to
indicate power on. A neon is not
used, to avoid the radio interference
which they usually generate.
When the supply has been built,
it should be adjusted to provide an
output of 13V5. Most rigs are rated
to give maximum output at 13V8, but
ucing the voltaﬁe by 0V3 will allow
a small margin for error or drift,
while not affecting the output
significantly.
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Acoustic Radar

A. Armstrong
Leighton Buzzard

Not to be confused with bats
(which the author is rapidly
going) this is a simple system to
provide a quantised range discrimin-
ation of acoustically reflective
targets.

0 put it another way, it will detect
objects which reflect sound and tell
you which ranges of distance they
fall into.

Not every part of the idea has
been tested. It is intended for
experiment and component values
may need tweaking.

he transmitter sends out a short
burst of sound frequency 40kHz at
a repetition frequency set by the
oscillator made from two parts of a
4001. After the pulse is transmitted,
the address signal fed to the 4051
counts round so received signals are
graded according to their delay.

When the PRF generator sends
out a short pulse, the two bistables
are reset. The upper bistable enables
the 4060 and allows it to count while
the iower one enables the NOR gates
which drive the transmitting trans-
ducer. The lower bistabte is set when
the Q, output of the 4060 switches
to logic one for the first time. This
sets the pulse length for a given
range by moving this connection.
Outputs Q,, Q, and Q, switch the
address lines of the 4051 data selec-
tor to route signals with different
delays to different comparators for
detection.

When the Q,, output of the 4060
switches to logic one, the upper
bistable is set and the 4060 is held
reset. Unfortunately, because there
is not a Q, output, the address of
the 4051 is cycled round twice, but
this is not likely to matter as later
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reflections are likely to be very weak.

If it is a problem, a three input
AND gate could be used to decode
address 111 and set the bistable. This,
however, will gate off the last channel
as soon as it is switched on, so the
longest range detector will do noth-
ing. More complex solutions are
unlikely to be worthwhile.

The receiver itself consists of a fast

op-amp used to provide gain at
40kHz, followed by a halt wave
precision rectifier and a buffer with
gain. The gain of this should be
altered by changing the feed-back
resistors to suit the signal levels
found in practice. The capacitors on
the output of the 4051 average the
target over several scans and their
value can be chosen by experiment.

VDU Sync Sorter

L. Sage
Bingley

he circuit will accept either

cr)ositive or negative sync pulses,
and either composite or separate
line and field sync, at TTL or CMOS
levels. it produces a negative-going
composite sync output. This greatly
enhances the versatility of a monitor
allowing it to be connected to a wide
variety of different signal sources
without the need to fiddle with sync
switching.

This is particularly useful for
schools and colleges where the
person setting up or operating the
video equipment may not be tech-
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nical and just expects the various
pieces of equipment to work without
adjustment when connected up.
Separate line and field sync pulses
are fed to Q1 via the two diodes.
These isolate the pulse sources
ensuring they cannot interact with

each other. Q1 is connected as a
ghase splitter and together with the

ias at the base D1,2 set the sync
slicing level at around 2.7V. Opposite
polarity sync pulses appear at the
collector and emitter of Q1. Q2.3 are
biased off. ETI
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funny thing happened to

me on the way to the office.

A little bird told me a story that |

couldn'tignore. I'd been doing a

lot of research for the article on

satellite television and the little

bird was a senior manager of a
large satellite supply concern.

As far as he was concerned
he had no axe to grind and so |
could do nothing but take the
matter as fact. He told me that
the arrangements for obtaining
and paying for a licence to
receive satellite broadcast tele-
vision pictures was set to
change - dramaticailyl

The present system involves
the user applylng for a TVRO
(television receiver only) licence
direct from the Radlo-
communicatlons Division of the
DTI.

A single payment of £10
secures the licence and it is valid
indefinitely.

The changes which my little
bird had heard were that the
licence would be only valid for
one year and would cost a
‘minimum of £70°. In other
words, the licence is to be
simllar to the vyearly licence
required for terrestrial television
services.

If this change is to take place,
it means two main things, First,
and most important as far as the
user is concerned, it's an added
expense to an already quite
expenslve system. As it would
be paid every year, the expense
is with the user for life - even
before the user switches the
system on, the standard tele-
vision licence and the TVRP
licence must be paid (a total of
about £140) each year.

Second, and quite sinister,
the money paid by users elthef
goes to the QGovernment's
coffers or (more probably) to
fund a specific broadcasting
organisation (or organisations)
much as the terrestrial licence
funds the BBC.

| started some investigations
with the Department of Trade
and Industry, to see if this
rumour could be confirmed or
denied. Here, my source said he
had no knowledge of the present
arrangement being changed. In
his own words, there is a
possibllity the rumour started
after someone had overheard
two ministers chatting in the
toilets about the necessity of a
yearly licence. In which case, |
can only take this to mean that
the rumour may well be true.

If It is true then who is to be
funded by the licence fee?
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Surely not Aunty Beeb, because
they are already funded by the
terrestrlal licence. Then who?
British Satellite Broadcasting,
who I8 running the British DBS

system?
| have an open mind at
present about the possible

change. On the one hand | can't
personally see why the status
quo needs to be changed. it
doesn't follow the rules of
common sense. On the other
hand, when has common sense
ever prevailed where Govern-

ments and revenue are
concerned?
Cordless phones  have

become quite Commonplace
over the last couple of years,
with consequent price drops
and raging competition by the
leading manufacturers.

Such a healthy market would
lead one to assume that all is
well with these devices and that
most manufacturers would not
tamper with the successful
formula. Even so, the 'second
gensration’ (nicknamed CT2) of
cordless phones is likely to be
with us in a fairly short time.

Some readers may have
heard the name of Sir Clive
Sinclair beforel One of the
companies under the Sinclair
Research umbrella, Shaye
Communications, is heavlly into
CT2 and hopes to launch a
model later this year.

CT2 phones are digital and
will operate in the same
frequency range as current
cetlular radio phones (around
900MHz) so high quality
reproduction will be possible,
given the limits of the telephone
network they will be connected
to. The Shaye version of CT2
phones will also feature a
Mercury button, to connect the
phone onto Mercury's digital
network.

Although the first CT2 phone
to hit the marketplace will be a
single-line  device - they
connect one user with one
exchange line - the future for
cordless phones will be more as
PABX (private automatic branch
exchange) replacing current
switchboards in small offices.

Each employee who would
normally have a desk-based
teiephone,  will have a
pocket-sized cordless CT2
phone and will be able to take
incoming calls and make out-
going calls on it.

his month 1 shall take & look

at cassette recorders. Not
the fancy new digital jobs but
the pedestrian old analogue
variety, which | believe has life In
it yet.

The cassette is really an
example of advancing tech-
nology {and public demand)
turning a simple idea upside
down.  Originally, Phillips
designed a recording system for
speech - for dictaphone use and
the like. People soon started to
use it for recording music

because it was small and
convenient.
Demand soon persuaded

manutacturers to make slightly
better quality recorders (still in
mono) which In turn stimulated
more demand.

Phillips’ decision to aliow
other manufacturers to produce
cassettes and machines con-
forming to the standard, was no
doubt a great help in estab-
tishing it.

Initially, the frequency
response was very limited, tape
hiss was at a high level and the
maximum  recording level
wasn't. There was, however, a
small range of recording levels
in the middle where the music
was louder than the hiss but not
quite loud encugh to overload
and distort.

Modern cassette recorders
give vastly better performance
and the best of them are sc good
that a Dolby C recording of a
compact disc is, for many
people, indistinguishable from
the original.

Many special qualities and
features are claimed for one
machine or another, so how can
one decide what is important
and what is frippery? This
matter is further complicated by
the tendency for features which
add quality in well engineered
machines to detract from the
performance of poorer ones.

Not a lot of people know this,
but Dolby B can make worse the
sound from a poor quality or
badly adjusted machine and
Dolby C can totally ruin it!

Dolby is a compression/
expansion system which boosts
weak treble during recording
and cuts it (and the hiss) down
again on replay.

To reverse the process
accurately on replay, the
recorded level and frequency
response must match that for
which the Dolby was calibrated.

[wa)wal]

Errors In frequency response or
In overall signal level on the tape
cause bigger inaccuracies in the
decoding process. A slight
deficiency in treble without
Dolby can be multiplied by the
Dolby to glve very little treble at
all.

Dolby € does much the same
as Dolby B but more so. Not only
does it compress a treble band
but also a middle range of
frequencies.

This pretty well guarantees
that when the signal in a
particular frequency range is
not loud enough to mask the
normal ievel of tape nolse, the
noise had been cut down to
inaudible levels. Inevitably,
errors in the recording process
are accentuated more by Dolby
C than by Dolby B.

To make good use of Dolby
(especially Dolby C) a recorder
must be able to record onto the
tape the right signal levels, at all
frequencies, for the system to
function properly.

Calibration

if a machine is calibrated to
do this with one brand of tape,
the chances are that it will not
accurately match another brand
unless it can be readjusted. Both
the post Dolby record level
{nothing to do with the record
level control on the front panel)
and the bias may need to be
readjusted to sult different
tapes.

Some machings have a
manual bias adjustment on the
front panel and some feature
automatic adjustmept under
microprocessor control. Rarely
is the post Dolby record level
adjustable by the user but it is
often included in the adjust-
ments carried out by a micro-
processor adjustment system.

Unless the machine is only to
be used with one type of tape
{and so long as the manufac-
turers don't change the
formulal) f would consider some
form of calibration adjustment
almost essential to get the best
from Dolby.

incidentally, for  those
machines requiring manual bias
adjustment, the interstation hiss
from an FM tuner is a good test
signal to check that the replay
sounds like the original. Small
inaccuracies are easily audible
with this type of noise.

Some machines provide a
built in test tone generator for
this purpose.

Andrew Armstrong

n
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ith the article on satellite

television elsewhere in
this issue, you might be forgiven
for thinking there is little more
you need to know about the
subject. However, these two
books available from the pub-
lishers of Satellite TV Europe -
the TV Times of the satellite
world - show just how much
there is to know if you want to.

Ku-band Satellite TV - Theory,
Installation and Repair by Frank
Baylin and Brent Gale (Baylin
Gale Productions) £29.95.

Ku-Band
SATELLITE 1)

) an

A mammoth work, this, with a
mammoth price too. However,
I've yet to see another single
book which ¢ontains so much
information over such arange as
this,

Now, | know most of the
superficial theory of satellite TV
broadcast and reception. | know
much of the jargon and I'm
saving busily for the price of a
decent system! Nevertheless,
despite my vast experience(!)
this book held me relatively
spellbound.

I say only 'relatively’ because
this is not really a book for
bedtime reading. it Is not a book
to read from cover to cover - not
only because the covers are
separated by a phenomenal
amount of information but also
because this Is a reference
work.

Despite the title, this book is
not divided into three simple
sections. In fact there are nine
sections and a useful set of
appendices crammed Into the
350-odd pages.

The book starts with the
basic theory of satellite TV
broadcast and reception. Every-
thing from microwaves to foot-
prints are covered here.

In the second section it's the
turn of the individual com-
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ponents of a TVRO system - not
only the antenna, LNB and
receiver but the mount,
actuator, feedhom, power
supply, even the co-ax cable Is
fully described, evaluated and
the maths of its operation
given.

The operation of every item
in the chaln from the dish
surface to the TV picture and
sound is investigated here.

The next section looks at the
ku-band itself. If you want to get
lost in rain attenuation, path loss
and ground noise contributions
then this is the place to look.
However, you'll have to be ready
tor all the theory and maths of it
all.

Section four looks at
selecting TVRO equipment.
Unfortunately, this book’s

American origin makes this
section less useful for UK
readers. The basic ideas and
philosophies are sound enough
but the specific equipment
mentioned has little relevance
here.

The next section on
installing the system has as
much relevance in the UK as
anywhere. Most users will
probably get a dealer to install
their system but there's no
reason, really, why vyou
shouldn’t do it yourself. Most of
the information you need is
given {even for the UK) and
directions are given for where to
go for anything else.

There's a section on retro-
fitting ku-band to C-band
systems next. This won't have
much relevance to most people
and nor will the following
section on multiple receiver
systems (unless you run a hotel
or the llke).

The next section is a world-
wide perspective of ku-band
satellite television. By its very
nature this is limited in its extent.
Although it makes interesting
reading, W you're really in-
terested In the details around
the world you'd be better off
looking at the second book
reviewed here,

The book's final section
deais with repalr and trouble-
shooting. There is not a great
deal a book aiming to cover
aevery conceivable system can
say about thls subject but it
seems to me that this section

says it. The basic ideas of
checking, especially for
mechanical failure (such as
water ingress) is a good

‘BOOKS
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reminder to ETI| readers who
tend to become obsessed with
electronics isolated from all
else!

The book also has several
appendices covering footprints
of the major satellites around
(no pun intended!) the world,
lists of manufacturers, a
glossary ot terms and even a
Basic program for calculating
azimuth and elevation from
published sateltite data.

The US origins of the book
get a bit tedious at times when
the emphasis shifts from where |
want It but on the whole a good
attempt has been made to aim
this book at a worldwide
audience. It Is simply packed
with Information and, if you can
attord the high price, It makes an
exceilent Introduction to the
technical side of sateilite TV.

1988 World Satelllte Alman ac by

SIDRAL EHTION
]
it oo ST

This one’s even heftier than
the fast and Is packed with even
more information. A massive
650 pages and it uses both big
pages and small writing. it's a
true encylopaedia of satellite TV
it ever there was one.

However, it is even more of a
book for referance only than the
last. it is solld facts and figures
with hardly a scrap of erudite
prose to ease the brain between
them.

This work is in three main
sections. Again, the book starts
off with a bit of basic theory and
history. Then it's into the hard
stuff.

This is truly a world almanac
and this first section classifies
and describes the whole world
picture - TV standards, voice
and data transmission tech-
nigues, maritime satellites and
so on, all over the world. There's
even a chapter on the Russian

satellite system and the Inter-
sputnik agreement.

The second section ot the
book looks at the statistics of the
satellites up there. Every
satellite dotted around the
celestial equator is there and tor
each there Is listed the position,
the frequencies used, the foot-
print, a brief history of the
satellite and several other often
intriguing items.
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About 178 satellites in all are
detailed here.

The third section of this book
is the appendices. it's a bit odd
finding a book of tables and lists
with a large section of
appendices containing more
tables. Never mind - why not!

The appendices form a
hotch-potch ot ditferent
collections of data. There are
tists of satellites, service
providers, a GMT conversion
chart, Intended launch
schedules and several others,

Both these books are
expensive, They are just
paperbacks and despite their
size and length these are steep
prices. However, for anyone
contemplating setting up a
satellite TV business, eager to
track down and receive TV from
tar away foreign parts or just
interested in the technical side
of satellite TV in general, both
these books in their different
ways provide a bounteous
source of information,

The first book provides the
thorough technical background
suitable for the technically
interested. This last book has all
the information you could
possibly require for more
detailed day-to-day reference of
every aspect of satellite TV. t can
{subject to the prices) only

recommend both.
Martin Tame
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ETI PCB SERVICE

Build your projects in style with a properly designed PCB.

ORDER TO BE SENT TO: (BLOCK CAPS PLEASE)

se the form below {or a  Price Price (inc VAT)
U hotoco y ) for your order. Code £
Iease fu in all parts of the

form, g ;‘gg
Theboardreference numbertells ¢ 3.23
youwhen the PCB foil was published. 4.00
The first two numbers are the year G 475
and the next two the month. The H 5.50
number after the dash indicates the J 6.62
particular project in that issue. K 7.20
The terms are strictly cash with L 8.80
order. Make cheques payable to M 10.60
ASP Ltd. We cannot accept official g ::';8
orders but we can supply a pro- p 17.90
forma invoice if required. Such an Q 21.80
order will not be processed until R 23.90
payment is received. S 25.90
Orders can also be made by tele- T 29.00
phone on (0442) 41221 for Access u 32.20
and Visa card holders. ) :/’V ;;-gg
Please allow 28 days for delivery. % § a0

l TO: ETI READERS’ SERVICES DEPARTMENT I

| Argus Specialist Publications Ltd, |

9 Hall Road, Hemel Hempstead,

| Herts HP2 7BH |

| Please supply: |

| No. requiredBoard reference Price Price each Total for |

I per type number letter £ board type £ |

E - £ p £ p
| E - £ p £ p |
E - £ priiE p

E - £ p £ p |

POSTAGE & PACKING -3 0.75p :

TOTAL ENCLOSED £ - P |

I Address

I D I I R A AT PSP P T T T N B S P S R R .
I ............................................... ce s s e e s

I Postcode

I (Make cheques payable to ASP Ltd)
I ACCESS and VISA credit card orders can be taken on (0442) 41221
(office hours only).
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E8107-1 System A Disc input bd

INVGRANA. - . e 200 SR o F
E8107-2 System A Preamplifier Main ... K
E8108-1 System A PowerAmp ........ L
EB109-2 SystemAPSU ............... F
E8201-2 InfantGuard ................ C
EB202-5 MM Stage Disc Preamp
(Tilsbrook) ................ G
E8206-5 Llogictock .................. F
EB208-1 Playmate Practice Amp 3bds
SATE e+ oo RSk K
BB212-1 ELCB & i 1o o A N g ot it I F
E8301-2 Analogue to digital conv (Z)(81I
SPECEIIM) o The . St wien
E8305-3 Dual Audio Power Supply,
LinsteyHood ............. G

E8305-5 Balanced Input Preamplifier

EB307-2 Flash Trigger-soundorfR ..... F
E8308-1 Graphic Equaliser

V@ EYCRNI o5 e s 55wy M
E8308-2 Servo Fail-safe ,,............ (c
E8309-1 NICAD Charger/Regenerator
........................... F
£8310-3 Typewriter Interface- EX42 ... f
E8311-1 MIiniDrumSynth ............ F
£E8311-8 Moving Coll Pre-Preamp ..... f
E8312-3 Light Chaser EPROM Controlled
(2D TRAB) g e a s ope K
E8402-1 SpeechBoard .............. M
E8402-2 Modular Pre-amp Disc input
MONO 5555605 - L SNT. Sy F
E8402-3 Modular Pre-amp Stereo
OULPULRRE" & il Ay Sis F
E8402-4 Modular Pre-amp Relay,
U e TR F
E8402-5 Modular Pre-amp Tone Main
MONE .« it s i b L s s F
E8402-6 Modular Pre-amp Tone Filter,
STRrBOL s ¢y msaii rereiire Bl 5 4 F
E8402-7 Modular Pre-amp Balanced
OUPIGG. . 5 Lol YamBass F
E8402-8 Modular Pre-amp Headphone
D St avs s e 5 D 5 4 5 F
£E8404-2 Mains Remote control Receiver
.......................... F
E8405-1 Auto Light Switch ............ F

E8405-2 ZX81 EPRCM Programmer... N
E8405-3 Mains Remote Control

Transmitter ............... H
E8405-4 Centronics interface ......... F
E8405-6 DrumSynth ................. F
E8406-1 Oric EPROM Board ......... o
E8406-2 Spectrum Joystick ........... E
E8406-3 Audio Design RIAA Stage ....G
E8406-4 AD Buffer/Filter/Tone ....... H
E8406-5 AD Headphone Amp......... F
E8406-6 AD Preamp PSU ............. K
E8406-7 AD PowerAmp ............. H
£8406-8 AD Power AmpPSU .......... J
E8406-9 AD Sterec Power Meter ...... F
EB406-10AD InputClamp ............ C
E8407-1 WarlockAlarm.............. M
EB408-2 EPROM Emulator ........... N
E8408-3 Infrared Alarm Transmitter ... E
£8408-4 Infrared Alarm Receiver ...... F
E8409-1 EX42 Keyboard Interface .. ... F
E8409-2 Banshee SirenUnit .......... F
E8410-1 Echo Unit ................... F
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€8410-2 Digital Cassette Deck ....... N
E8410-3 Disco Party Strcbe .......... H
EB411-5 Video Vandal (3boards) ..... N
EB411-6 Temperature Controller ..., D
£8411-7 Mains Failure Alarm ......... D
E8411-8 KniteLight.................. D
£8411-9 Stage Lighting Interface ...... F
£€8411-10Perpetual Pendulum ......... E
£€8412-1 Spectrum Centronics interface
E8412-4 Active- 8 Protectlon Unit..... F
E8412-5 Active- 8 Crossover.......... F
E8412-6 Active-BLFEQ.............. F
E8412-7 Active-8 Equaliser........... F
E8501-3 Digital Delay (2 boards) .. .... T
EB502-1 Digital Delay Expander . ..... N
€8502-2 Datalogger ................. )
£8503-1 Combo Preamplifier ......... F
€8503-2 THD Meter mV & oscillator

bds (2 boards) ............ K
EB503-3 THD Meter Mains PSU ....... F
E8504-1 Framestore Memory ........ M
E8504-3 Framestore Control ......... N
£E8504-4 BuzbyMeter ................ E
E8504-5 CCDDelay.................. F
£8505-5 Stereo Simulator............. F
E8506-1 Audio MixerMain............ )
£8506-2 Audio MixerPSU ............ F
E8506-3 Audio MixerRIAA ........... D
EB506-4 Audio Mixer Tone Controf ... D
E8506-5 EPROM Prog MKIl . ......... 0]
EB508-1 RCLBridge ................. N
E8508-2 EX42/BBC Interface.......... E
E8508-3 EPROM Emulator ............ L
E8509-1 Spectrum ............00 000 F
E8509-2 Direct Injection Rox ......... E
EB510-9 Sunrise Light Brightener . ..... K
E8511-1 MTE Waveform Generator ... H
EB511-2 Millifaradometer ............ H
£8511-3 CymbalSynth................ |
E8511-5 Chorus Effect ............... H
E8511-7 Enlarger Exposure Meter . .... F
£8511-8 Switching Regulator.......... E
E8511-9 Secand Line of Defence .. ... M
EB512-1 Specdrum connector......... F
E8512-2 MTE Pulse Generator . ....... H
E8511-3 Specdrum ................... L
£8601-2 Walkmate ................... L
E8601-3 MTE Counter-timer ......... M
E8602-1 Digibaro................... o
EB603-2 Programmable Logic Evaluation

BOArdiry. e e wnen s iy H
£8603-3 Sound Sampler Analogue

Boarate.l. . . n . . e R
E8604-1 JLLHPAPSU ................ H
£8604-2 Matchbox Amplifier ......... @
EB604-3 Matchbox Amp Bridging

WMBTSHEIT\L 7. 5wt st < 5 5.« o (G
EB604-4 MTE Analogue/Digital

UL S N M
EB605-1 Microlight Intercom ......... E
£8605-2 Baud Rate Converter........ M
E8605-3 Baud Rate Converter

PSWBaand it caai.. . - G
£8605-4 Portable PA ................. H
EB606-1 Midi-CV Converter Board .... H
E8606-2 Midi-CV Converter PSU . ..., D
E8606-3 Troglograph ................. F
E8606-4 80m Receiver............... H
E8606-5 SoundSampler. ... .......... R
E8607-1 Direction ................... E
E8607-2 Upgradeable Amp, MC stage

(SLETEO) N o Sy o o G
E8607-3 BBC Motor Controller ., .c....F
E8608-1 Digital Pane! Meter.......... G
E8608-2 Upgradeable Amp, MM stage

v 100) IR, S H
E8609-1 Mains Conditioner........... E
E8609-2 Experimental preamp ........ F
E8609-3 Upgradeable amp, Tone board

(PVORIY 5 a5 ot e H
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E8609-4 Upgradeable amp, Output

board(mono)............ .F
E8610-1 AudiaAnalyser Filter

BORTEM] 2, ooledl . 4 erevssn L
E8610-2 Audio Analyser Display

DIVEN s i s § [ Tomgms o 5§ o
£8610-3 Audio Analyser Display....... H
EB610-4 Audio Analyser Power

SUPRIYEL .ol e drealiipe s o0 F
E8611-1 Audio Switcher (2 bds)....... H
EB611-2 PLL Frequency meter (4 bds)..Q
£8611-3 Upgradeable Am PSU ....... J
E8611-4 Call meter, mainbd.......... O
Eg8611-5 Cali meter, interface bdf <. . N
€8612-1 Bongo Box.........0.vvvvvnns )
E8612-2 Biofeedback monitor

(FTEEPEBIN wnadors oo 5 5i 0 E
E8701-1 RGB Converter.............. F
E8701-2 Mains Controller............ D
EBACN ITFIANBOrE . Sas oo o i atonte S ot - H
E8701-4 AudloSelectormainboard... M
E8701-5 Audio Selector PSU ......... H
E8701-6 Tacho-Dwell................. F
E8702-1 Ratemeter main board....... K
E8702-2 Ratemeter ranging board..... F
E8702-3 Photo Process Controller

OIDEAY): ..o o Tk it (o}
E8702-4 LEDline display board

(RAOTAMRE: -+ Bl v Tt 708 K
E8702-5 LEDline PSU and controller

(2R CE) . .%o bis o 5 A G
E8703-1 Capacitometer............... F
EB703-2 GeigerCounter.............. L
E8703-3 Credit Card Casino........... £
E8704-1 BBC micro MIDI interface .... L
€8704-2 ETIFaker patchbox.......... H
E8704-3 24Hr.Sundial................ E
E8705-3 MIDI Keyboard keyswitch

boards (3 boards) .......... W

EB705RBatlitelrre S i A B i 5 - oo C
E8705-5 Budget Power Meter .......... E
E8706-1 Hi-fi Power Meter ............ N
E8706-2 MIDI Keyboard CPU .......... U

E8706-3 MIDI Keyboard Front Panel ...O

EB706-4 Flame Simulator .............. G
E8707-1 MIDI Keyboard PSU .......... H
E8707-2 Telephone Alarm ............., J
E8707-3 Nuclear Strategy Simulator .. ... J
E8708-1 Remindalite .................. F
E8708-2 Rear Wiper Alarm ............ G
E8708-3 Rev Counter .................. F
E8708-4 Car alarm .................... F
E8708-5 Knight Raider .. ............... }
E8709-1 Boiler Controller . .............. G
E8709-2 Amstrad Sampler (2 bds) ....... P
E8709-3" PorfablelPAT v el . b LU G

E8709-4 EEG Monitor 2 bds) ............ L
£87101 Concept CPU board............ N
E8710-2 Concept Power board.. . ........ K
£8710-3 Concept display board......... G
ESAG-ASHYEE I RUZE, sl g v vx g untvn sa o s F
E8710-5 Big Digits digit board ........... N
E8710-6 Big Digits minute board........ F
E87107 Big Digits battery board......... G
ES7111 Quiz Controller.. E
E8711-2 256K Printer Buffer............. N
E8712-1 Heating Management System.. .0
E8712-2 SWR Meter.......... N
E87123 Dream Machine (free PCB) ..... D
E8801-1 Smart Talker ..........
£8801-2 Passive IR Alarm _....

E8801-3 Malns Cleaner .........

EB801-4 RGB Dissolve ..............cccveeeiee

.

J

Hat Alarm {June 1987)

In the circuit diagram Q2 is shown as an NPN
transistor. It should be a PNP device as given
in the parts list. iC4 is given in Fig. 2 as a
7416260 and C5 as 470n. They should be
7418132 and 4u7 as in the parts list. R13 is
incorrectly given as 280R in the parts list
instead of 270R.

Nuclear Strategy Simulator (July 1987

The bridge rectifier (BR1) on the overlay
diagram has no polarity markings. It should
be positioned with the positive at bottom left,
connected to the track which connects to IC8
IN and C4 positive.

Telephone Atarm {July 1987)

In the component overlay (Fig.2) IC1 and
IC2 should be swapped. The capacitor to
the right of 1C1,2 is C1 and the inductor
between them is L1. The unmarked resistor
to the left of L1 should be a wire link. In the
circuit diagram (Fig.1b) 1C4a,b should be
AND gates, IC5 should be NAND gates. The
parts list is correct,

Kappellmeisters (July 1987)

The position of the speaker port in the front
pane! was omitted from Fig.2. This should be
a 7%x4'in ellipse centred across the panel
with its top edge 2%in below the panel top.

Knight Raider {August 1987)
In Fig(@) pins 4 and 5 of ICl are swapped.
1C2-3 show the correct pin-out.

Car Alarm (August 1987)

In Fig. 1 Q7 is not numbered and its emitter
Is shown unconnected. This connects to earth,
The transistors in the parts list went a little
awry. Q2-6 are BC237 and (7 is a TiP31.

Boiler Controlier (September 1987)

tn Fig. 2 (a) the primary of T2 is shown
connected to Earth. This shoulid be neutral. In
Fig. 2(b) one of the bridge rectifier diodes,
D6-9, is shown the wrong way around. This is
correctly shown in Fig. 5.

EEG Monitor (September 1987)

In Fig.3a the pins of IC1 connected to the
power ralls are shown swapped around. In
Fig.4a R7 is unlabelled and is between C3
and C6. In Fig.5 C20 should be £10 and R18
is uniabelled. It lies between R17 and R18.

ET1 Concept (October 1967)

The Power Board parts list wrongly lists R6 as
270R. This should be 270k. Also, note that the
power board’s 0V rail must not be connected
to Earth or the 0V rail of the CPU boeard.
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19” RACK CASES

* Suitabie for Instruments, high quality smplitiers and many other applications that demand In fe"‘ak 1
strength and professionel tinish *+ New improved construction and finish + Black anodised

aluminium front paneis * Separate front mounting plate, no fixing screws visidle on the front
and the side of the encicsure * Heavy gauge front panel ia of brushed aluminium finish
enhanced with two professional handles + With ventiiation slits and plastic feet « Rear box
manufactured from 1.1mm steel finished In black, Rack mounting or free standing. Comes in
quick assembly flat package spare front paneis available,

AN EXPANDABLE DISK-BASED
Z80A DEVELOPMENT SYSTEM
YOU CAN BUILD YOURSELF!

Pane! Size Resr Box " Price
Qrder Code WHOnCh) w R D Weight £

|U-1% 19 % 1.;5 17=15%10 24kg 23.50 Universities, Colleges, Industry, Enthusiasts:

2U-1 19 = 3. 2.9k 24.50

3u-10 19 %525 ',; 3 2,3 g 38 3.5.8 26.50 Unilke home computers, deve!opment_#stems have entirely
“open” archlectures, use standard TTL etc. chips (ie no

2012 19%385 y7%30%12 3-3:9 25.50 ULA's!), angd are built In a proper engineering fashlon. Usu-

3U-12 192825 y7us5gwqz 99K 2780

: Aier ally these superior products carry a correspondingly
4U-12 Wr70  17xp5=12 § 20.08 superior price tag, but you can buildrrnterak yourself board
by board and thus afford a system which would normally be ‘
out of your reach and/or understanding.

Pigase agd £3.00 P&P for the first item and £1.50 for each additional item.
No VAT 1o be sddad to the price

i | Interak 1's greetest aanel = space for expansion,

|
TEST EQUIPMENTS ? B : ‘ =

cocsl |

(Up to P more carde. sech 4% s

ST caus . Co =
8388005 YM ! = = =
Puareghasie 1 VEOR Gk ExPAMNSION Am 7% ¢ MBYTE 35" DHAS |

m ﬁ ‘ F-oll P e 16Q SPEECH SOLMO, EPROM PRINTER, MOOEM TARE I.ﬁ‘.},l’&! (AU
RELAY, CONTROL INTERFACING, ETC. ETG 1

-~ The initlal development system has 64K of RAM, a 4 MHz
ZBOACPU, paraliel ASCl keyboardinterface, VDU Interface

; = Vot 0735 Volts 1.5 A a9, (TV setor monitor), and a floppy disk drive Iqterface forupto

8233 3133‘3: ng:: gﬂ:?n; (03::0"‘3;?;1 A) e ! 23332 4 drives. Any size (including 8” double density) can be used,
gggA gr;moncgenera;lo_‘uz HE 10 200 KHE } gg.:g but our 1 Megabyte 3.5" drives are provln? very popular
A iz Counter/Timer g because they can fit into the system rack, (and they only
g?,g’;s“;'g(;ﬁ?gg';gf:,;":g',‘g:‘°° ke ol RBRLS & ) B8 cost £94.00 each + VAT). CP/M Plus is available, giving

; b access to thousands of “public domain” programs.

A new range of quality test equipment at the lowest possible price. The ; ; i

C89A (£29.95) and CB6A {£39.95) are also available in kit form with full B gl it o B b WL
construction details. Please add £3.00 p/p per item (£1.00 for MV338). e E’Veghave been estabilshed since 1970 agdthiz svatatn

Special introductory offer, CB38 (£29.95). A fully protected digital power was first made In 1977 so tunlike afmost all c;thercompnters)

supply at the price of a digital panel meter. Otfer ends 31 December 1987. it hue: stoH the test Ot Hitie!

Send two second class stamps, or telephone for a

detailed descriptlve leaflet, specification, prices, etc.

To order send cheque/postal order — please atlow upto 7 days despatchfor cheque clearance.
Quantity discount available. Customers who require further information plesse send S.AE
Trade and overseas orders welcome. Mail oraer only.

T.J.A. DEVELOPMENTS

Greenbank
Dept. ETI, 53 Hartington Road ;
3 Greenbank Electronics (Dept T12E), 460 New Chester Road,
London E17 8AS. ngf:knF:rnry. Blrkenhe:dg Mgrseysld)e L42 2AE. Tel: 051-645 3391

DEPT (E7) 18 KOLDERMEADOW Avy CORBY NORTHANTS NN18 SAJ 'RACKZ PRODUCTS PO, BOX NO, 1402. MANGOTSFIELD. BRISTOL.

ENGLAND, BS17 3RY

q R L2Vl RN 19" RACK MOUNTING EQUIPMENT CASES
L 11 rack f cases 1 with  versinlity as
I c | l I LTD 24 hr 7 days/week i g 33 et p s
b v 30
MEMORIES d 4 z oA ¥
v T on e o nmo2| Biwes St
0 2025 |[te1 ssss | MEsss 18 Tioed a5 | 4184 KR 228 .
02 23 |3 s Tor4 80 ULN2004 70 an oK1 £330
o = |1 B3 gl Vg g T L ORDER CODE HEIGHT  PRICE
10 2025 186 6060 SAMECOHERIS: ON OBE 5V NMOS ut 13/, (4¢mm)  16.00
" 2025 FLOPPY El!nml:‘ngeygov:‘s;omss 2 “LSP’“" 3 21/, {88mm)  18.00
3 B> |oisccon 1000's of delighied 21280 P K x8 £250 4, 5'/7.': 5: :T!gzm ;g gg
g; [ 2 “'03333 }’&23 cmaﬁ’.:um'r:sn uv SRAM 5V CMOS M6U Sloped mixer console = £25.50
2 3 lwose 1428 ERASED AND TESTED 6116LP K28 £1.10 All prices Exclude VA T
51 2025 (7892 ‘oj 18 18K x5 £0.76 oy e e Please include £2.50 + VAT. Per (tem
1| R - P ' Forposia puckms
i EPROM 5¥ NMOS | Flat pack sktze = S00 x X
?ga g gg :p?éfisoe y 33 7o :: ;g ﬂg 5;;2 L 5(7;2 Maximum weighl = t 5Kgs
2mzs 16K x8 £250 .
L, L] e e g A AR A o T Blanking Panels, Racking Consoles
138 J."é gg LM3d8 55 bﬂs"'::e"" l:""";s :&‘H“‘ 7256 2K x8 E3IT5 and Rach Cabinets also available
i N S (oSt TS LA Please send S$.AE losr lurEim‘z:rooem-ls
* TRADE ENQUIRIES WELCOME »
ADD VAT 15% ORDERS UNDER £25 ADD £1 P&P OVER £25 POSTAGE FREE r T e T A e
ORDERS DISPATCHED SAME DAY BEFORE 3.30PM 2 S gt SR’ 0 S R e S

COMPLETE |Rep bETECTOR

SECURITY |RP33 g

DIGITAL ULTRA- INFRA RED BEAM | ADVANCED SEND OR TEL FOR
SONIC DETECTOR |SYSTEM IR1470 CONTROL UNIT FULL DETAILS OR

e WITH AUTO CALL AT OUR
= LOOP SHOWROOM & SEE

SYSTEMS | TEST DEMONSTRATION.
MON.-FRI. 9-5.
START AT Sensor - { o Available SAT. 9-1.
which For use in a wide ; in kit form CLOSED ALL DAY
operates range of movement Security {fully built | SAT. & SUN
by detectin detection EnciaAgiy Or - JeSie- Caoey &P UK orders - 7
Y g ( Lighting applications | nics) .99 + var | P&P UK orders - 75p
body applica- gningEps Fully buil Exports add ~ 10%.

heat. £23.95 + var ftions £13.95 4+ uar £25.61 + var £44.95 ¢ var

& and tested
3
Risconp plus magnetic contacts, bell boxes, P.A. swilches etc. etc. St ETI71, 51 Bomey-REnd; Privess

LiMiTED THE SECURITY SPECIALISTS  ™*ffoseas saze
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Lineage:
44p (VAT excl) per word (minimum 15 words)
Semi Display: (minimum 2 cms)

£12.20 per single column centimetre + VAT
Ring for information on series bookings/discounts
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and

conditions printed on the advertisement rate card (avaitable on request)

-t

ELECTRONICS TODAY INTERNATIONAL CLASSIFIED

01-437 0699 Ext 292

) Send your requirements to:
Julie Capstick

/] ETI Class. Dept.,
ASP Ltd.,
1 Golden Square,

London W1.

FOR SALE SPECIAL OFFERS m

LYTHALL COMMUNICATIONS
49a LINDEN WAY, HADDENHAM, ELY,
CAMBS, CB6 3UG. TEL (0353) 740664

CORDLESS TELEPHONE
Range 700 feet, re-dial, call, mute etc, 240v AC power (BABT
approved). £89.95p inc P&P.

ANSAFONE
240v AC power, complete, (BABT approved) £99.95p inc P&P

MODEMS(all RS232 to micro)

1. V23 (1200/75 baud} such as used by PRESTEL and XMODEM
type protocols. Autoanswer/originate. Duplex. Inc COMSTAR II
ROM comms software for BBC micro series. £149.99p in¢ P&P.
2. V21 (300/300 baud) + V23(1200/75 baud). Call progress mon
speaker, processor controlled, Autodial (puise/DTMF) with 32
number store, Autoanswer, Duplex, Hayes Compatible so
requires no special software. £199.95p inc P&P.

3. V21 (300/300) + V23(1200/75}. Autcdial {pulse/DTMF) with 64
number store, Autoanswer (V25 protocols), Duplex, Speed
buftering, Hayes command set, Parallel printer port, date and
time stamp, BABT approved. £399.00p inc P&P.

COMPUTER SWITCH {patent pending)

Enables your computer to switch external low power circuits (eg
Buzzers, Radio's, Alarms, Indicators etc} on and off under
software control. Compatible with most computers eg APPLE,
ATAR}, BBC, EINSTEIN, SINCLAIR. Powered by Internal PP3
battery {supplied}. Supplled with detailed instructions and
example programmes (including morse-trainer+clock/timer)
£34.99p inc P&P. Sample programmes avallable on 5.25" disk for
Apple }(, add £4.95p

MODEM ELIMINATOR

Enables you to get programmes over wires to another computer
of the same type. Internally powered from PP3 battery (supplied).
Not suitable for use with other modem. Supplied with detailed
instructions. £26.95p Inc P&P.

Morse Trainer for Tatung Einstein on disk, (using Internal
speaker) £5.95p inc P&P. Other software for Einstein SAE.
Send SAE for further details of any item, or send Cheque to0

LYTHALL COMMUNICATIONS, 49 LINDEN

WAY, HADDENHAM, ELY, CAMBS, CB6 3UG.
Accept ACCESS & BARCLAYCARD

CASSETTE MOTORS large and
small 2 for £1.00. Mono and stereo
cassette tape heads. 2 for £1 00
Microphone small for cass. tel. etc.
2 for £1.00 Solar Cells at 35p each
Please acd 75p p&p. no VAT.
Access card accepted. Golden
Orange Supplies, Brockhollands
Road, Woodside, Bream, Lydney,
Glos. Tel: 0594 563009.

FREE MEMBERSHIP to a new
NATIONAL ELECTRONICS
cLuB.

For details and a fres gift of
compaenents worth over £10
send only £1.00 p&p to
Woodslde, Dowsett Lane,
Ramsden Heath,

Essex CM11 1JL.

IDEAS/INVENTIONSwanted.
Call 1.5.C. 01 434 1272 or write,
Dept ASP 99 Regent St London
W1

Turn your surplus
transistors, IC’s etc,, into
cash. immediate settlement.
We also welcome the
opportunity to quote for
complete factory clearance.

Contact:
Coles Harding & Co.
103 South Brink

Wisbech, Cambs.

ESTABLISHED OVER 10 YRS
Tet: 0945 584188

ESKAN
ELECTRONICS

(MANUFACTURERS AND SUPPLIERS
OF SURVEILLANCE AND AUDIO
ECQUIPMENT)

MICRO BUG
SK1t Miniature Transmitter 20mm
x 47mm x 20mm, extremely
sensitlve. Qperates from 1.5v
battery, elegant metal box
included.

Ready built + tested only. £29.50
KA F O M i sy v £24.90
EXTRA MINIATURE
TRANSMITTER
EK2 25mm x 30mm »x 9mm
Ready built + tested ......... £49.00
8 001 e —— s
HIGH POWER FM RADIO
TRANSMITTER
EK&5, 656W adjustable frequency
Mains operated. £650 + £35 p&p
{Operation in the UK illegal
without licence).
AUTOMATIC TELEPHONE
MONITOR
SK19 ready built + tested £34.50
Kit Form A .£29.95
Many other surveillante
equipment available. Send large
S.AE. for catalogue.
SOUND TO LIGHT UNIT
SK72 separate sensitivity, bass,
trebie and mid-range frequency
controls, designed and
manufactured to highest
professional standard.
Ready Bulit.....£39.95 p&p £3.50
Kit Form ... .....£21.98
Casing ..... ...£11.95
SK70 sound to fight controf ynit
Kit Form .£14.95

Send Cheque or P.O. payabie lo;
ESKAN ELECTRONICS

172 Caledonian Road
London N1 0SG. i
EN vei: 01278 1768 mi

Trade and Expor! Enquiries Welcome

PANEL METERS, Multimeters, PSUs, 16W Triple, 5V 2A, %
Microphones,  Transformers, 12/15V 0.4A, Open Frame, Linear MENDASCOPE LTD. SWITCHES
Computer  Leads, Ni-Cad unused, high quality, £10. Details | REPAIR & RECALIBRATE

Mercer 01-941 5166

MISCELLANEOUS

HEATHKIT U.K. Spares and
service centre. Cedar Electronics
Unit 12, Station Dnve, Bredon,

Batteries. Send £1.00 for iltus-
trated colour catalogue, M.
Dziubas, 158 Bradshawgate,
Bolton, Lancs.

OSCILLOSCOPE FOR SALE,
HAMEG 412. Dual channei,
sweep delay. Hardly used, £220

OSCHLOSCOPES.

ALL MAKES ALL MODELS.
NATIONWIDE COLLECTION &
DELIVERY
FREE ESTIMATES

Phone 089-172-597

VOICE/SOQUND ACTIVATED
SWITCHES easy to follow dia-
grams and uses only £1.00. Com-
onents and P.C.B's available:
errington, 63 Home Farm Rd,
Hanwell, London W7 1{NL.

o.n.o. Tel: 01 385 4309 ;’g;vzk_’esbury. Glos. Tel. 0684
COMET TEST EQUIPMENT
COMPONENTS SATELLITE Tektronix Oscilioscopes USE ‘ELECTRONICS
in fine condition TODAY
-~ B5MHz dual-trace. delay sweep £195
ANTEX 15 WATT 6OMH; dual-beam, & race, delay sweep .. £185 INTERNATIONAL’
SOLDERING IRON KIT 50MH2 dual-trace, delay sweep Wik
Everything you need in on; quatity kit with ?m:‘:&mw Swieo tﬁgg TO BUY, SELL &
“How 10 Solder” £11 50 post free. 3§ =TT F
ALTAI SOLDER PUMP £4.50 post Iree. SEE IT LIVE AT OUR SHOWROOM g;f:”c'z:x's:fwﬁ‘:‘“"“ 5 ‘};g EXCHANGE
sapifvustlll:glvgligft Taga +°£‘;“&|2’25wg SMATY & TVRO 106 Puise Generator 11 Sec fise time ..._..... £95 ALL YOUR
BAGS OF ASSORTED COMI;ONENTS £2 10 each SURVEY @ INSTALLATION @ SERVICES Ptwiips PMB507 transistor curve tracer . £145 PRO DUCTS &
SEND FOR FREE LISTS. LONDON SATELLITE CORPORATION LTD HP delay line, model 11004 - £25
STRACHAN ELECTONICS (ET) DEPT ET. 17 REGINA ROAD, SOUTHALL, Wide range of plug-ins. manuals. spares. CRTs. SERVICES
9 CROALL PLACE, MIDDX UB2 5PL TEL: D1-571 9605 valves, transistors, accessories
EDINBURGH EH7 4LT. Open: 10 a.m.-7p.m. Tel: (01) 868 - 4221
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ELECTRONIC COMPONENTS

BRYANT] o

8mm YELLOW 42p
RCOUSTIX

8mm GREEN 42p
5 BELLE VUE TERRACE, GILESGATE MOCR,

of 10 8mm LED's
any colour £3.49
CARRIAGE £1
AlLL ORDERS
Al priges include VAT.
Quantity prices available.

FREE! OCT - JAN CATALOGUE NOW AVAILABLE

Please enclose a 4"x9" SAE for a copy of our new 1987 catalogue,
detailing Accessories, Books, Cable, Caps, Connectors,
Semiconductors, Led’s etc. Trade list also available.
SPECIAL OFFER LIST SENT OUT WITH ALL CATALOGUES

100’s of new items in stock.

8mm LED’s SPECIAL OFFER

AMAZING KITS: BUG-87
matchbox sized surveillance
transmitter with super sensitive
microphone ¢an be received by
any FM/VHS radio, £4.95 inc.
ROBO-VOX instantly trans-
forms your voice into Dalek/
Robot type also amazing feed-
back/Sound effects possible,
£11.95 inc. ROBOT CIRCULAR
unique radio controfled robot
can also be converted to control
via computer £16.95 inc. EDU-
SCOPE Build you own QOscilli-
scope with flat LED screen com-
plete kit of parts excluding case
£39.99 inc. All enquiries send

IMAGINA-TRONICS,

8mm LED CLIP 27p
Special Offer - pack

DURHAM DH1 2HR,

TEL: (091) 3864500

CENTRAL REGION

Ex-stock Electronic Components, Test
Equipment, Computers. Peripherals,
word Processors.

TECH SUPPLIES

19i Winchester Avenue,
Denny, Stirlingshire,
FK6 6QE.
Phone:
(0324) 825627
NO ORDER TOO SMALL
Open: 9am-4pm and
7.30pm-10pm 7 DAYS.

Start tralning now for the following
courses. Send for our brochure —
without obligation or Telephone us on

-06267 79398

REF: ETI/6

O City & Guilds
Exam 271
O Radio Amateur
Licence
O Micro-
processor
O Introduction to
Television

NAME

Radio & Telecommunications Correspondence School,

SAE.
Aberdeen House, The Street,
BOOKS Chartwood, Surrey RH6 0DS.

PARAPHYSICS Journal (Russian
Translation); Psychotronics;
‘Kirlianography, Heliphonic
Music, Telekinetics. Computer
Software. S.AE. 4 x 9”, Paralab,

MICRO TRANSMITTER KIT,
500m Range, tunable
88-115MHz, sensitive micro-
phone. £3.95. Cheques/PQ’s to
Quantek Ltd., (ETI), 267 Rednal

Downton, Wiltshire Road, Kin%sB Norton, Birming-

ham B38 8
LEAP INTO 1988 WITH ETI.

CALL JULIE CAPSTICK ON 01-437 0699
FOR ADVERTISING DETAILS

See review S U P E R M Os See ETI Oct. ad

ET) May 1987 for more details

Buiki the vary best in British Hi-Fi sound quality and with & 1echnical performance 1o rival even the best
Jap of Amerscan amplifrers
HIGH EFFICIENCY MOSFET CLASS A WITHOUT THE HEAT!

Ase you Still fistening 10 Crossover distoriion ated by darimgton bepolar transistors operating in class AB?
Switch 10 SAGE sctive CLASS A MOSFET power amplrfiers and we guarantee you'll never switch
again
All conventional Hi-Fi power amps (mdudm%so called pure ciass Aj when driving 3 real loudspeaker
genarate crossover distortion The unique SAGE ACTIVE class A amp module will never switch to class B
even when driving real speaker loads and can supply up to 50amps p-p in pure class A mode. In addition,
harmonic distortion is almaost beyond measurement {2ppm at 100W) and slewrate is 8 super fast

25

OV/us
Many audio manufacturers build technically exceflent amplifiers whilst turning = deaf ear 10 'Component
Seund Quatity'.
Others use ‘Audio Grade Componemts’ whiist totally ignoring BASIC technical performance
spacifications.

THE SAGE AUDIO DESIGN PHILOSOPHY

A power amplifier module with

THE WORLDS HIGHEST BUILT WITH AUDIO
TECHNICAL PERFORMANCE A UNIQUE GRADE COMPONENTS
COMBINATION
Ulra linear active class A MOSFET Close tolerance, polypropofene and

THD 0.0002% (2ppm) @ 100W
Slewrate »250V/ us
Qutput currens 50amps p-p

extended foil capacitors. HOLCO resistors
and for real preciston we use Lazer trimmed
) SMD resistors, superior to BULK FOILS.
Signal to noise ratio »120d8 Custom built fast MOSFETs and matched
Real reactive spaaker drive capabliny. transistors.
For full details of these superb amplifier modules send 8 9°a¢* SAE or ¢ IRC's. New style user
manual giving full PSU/wiring details, components ete. £2.50 (12 IRC's), refundec on
purchase. SUPERMOS MODULES £65 TOTAL INC. P&P. We now Stock a full range of
GRADE 1 audio components, PSU caps. 36amp bridges kew noise toriods LS terminals,
Construction House, Whitiey Street, Bingley, Yorks. BD16 4JH.
HUU‘D Export Facitites Worldwide, Tel: 0274 568647, Telex 517783, Fax 5510065

g0

12, Moor View Drive, Teignmouth, Devon. TQ14 9UN.
ELECTRONICS

PCE'S Upasting Courses
London Electronics College,
(Dept ETI), 20 Penywern Road,
London SW5 95U, 01-373 8721.

Artwark, p g and develc by
CAD. RF and microwave placement. Fixed
rates, incs drafting-DS/SS, overlays, sitk

screen, drill templates, solder mask.
Update fatility. Free estimates. Send
circult diagrams to;
DTL

5-9 Porland Sireet. Luton, Beds.
Tel: UK 0582 258375
Truppecherstrasse 42, 6662 Contwig 1
W Germeny. Tel: 06332 5242
Telex: 265871 Quote MAG 85167
Fax: W. Germany 06842 51736 alter hours
or by ARR.

KITS AND
READY BUILT

ELECTRONIC KITS—For those
Winter evenings. SAE for details:
COVE ELECTRONICS, 7 8t
Anne's  Avenue, = Southbourne,
Bournemouth, Dorset BH6 3JR.

RING 01-437 0699
FOR ADVERTISING
DETAILS

PLANS & DESIGNS

ELECTRONIC PLANS, laser
designs, solarand wind generators,
high voltage teslas. surveillance
devices. pyrotechnics and com-
puter graphics tablet. 150 projects.
For catalogue. SAE to Plancentre
Publications, String Works, Bye St.,
Ledbury HR8 2AA,

ERK _—

Design and bulld your own elecironic
dashboard
Plans. instructions, circutts, parts lists
£4 95 inc p&p
BURLINGTON MOTOR CO, LTD.
T-i'l) ARCH 39M, BATH PLACE,
EAMINGTON SPA, CY3 3AQ.

PAYNE
ELECTROPRINT LTD

Marcus Road, Denkeswell,
Honiton, Devon EX14 ORA.

Metal cases manufactured to

your design. Your ETI projects

professionalfty sifk screen

printed. Manufacturers of Printed
Circult Boards

BOOKS AND
PUBLICATIONS

CIRCUIT DIAGRAMS
Any makeg, Model, Type, Audlo. Music
Systems, Television, Video Recorders,
Amateur Rado, Test Equipment,
Vintage Wiretess elc.
£3.00 plus LSAE. State Make/Model/
Type with order. Full Worksho
Manual pricas an request with LSAE.
MAURITRON (ETI).8 Cherry Tree
Road, Chinnor, Oxon. OXB 4QY

PRINTED CIRCUIT BOARDS
Need 100 off._.orjustone? Youcan
sendthe Artwork (1:1 single sided)
for your boards or let me work, at
little extra cost, from your own
drawings. Enquiries: Watling Wires
PCB Production, 52 Watling Street.
Nuneaton, Warwickshire, CV11
6JL or telephone (0203) 382296.

Sonolux

PCBs from your own
artwork trom as little as
£4.00 + p&p (excluding VAT)
Send SAE or telephone for

details:

SONOQLUX LTD
29-31, Corporation Street,
Lincoin. LN2 THL
Telephone: (6522) 510013
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FREE BOOKLET
on
BURGLAR ALARMS

with

LOWEST U.K. DIY PUBLISHED PRICES

“3I>zoIHOMmMrm

PHONE OR WRITE FOR YOUR COPY

051-523 8440

AD ELECTRONICS
217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OH

RETAIL OUTLETS

LIVERPOOL

PROGRESSIVE RADIO

87/93 Dale Street Tel: 051 236 0154

47 Whitechapel, Tel: 051 236 5489
Liverpool 2

THE ELECTRONICS SPECIALISTS®

Open: Tues-Sat 9.30-5.30

CRIC::E00D

FOR COMPONENTS
LOTS OF NEW DEVISES
LOTS OF LOWER PRICES
Phone lor our catslogue:
01 452 0161/450 0995 Telex: 914 877
40 Cricklewood Broadway,
London NW2 3ET,

TYNE AND WEAR

ELECTRONIC COMPONENTS AND KITS

E"_

STATION ROAD, CULLERCOATS
NORTH SHEILDS, TYNE & WEAR NE30 4PQ
081 257 4363

New 1988 Catsiogus now MON-SAT 9.30 fo 5.30

available £1.85 Incl pép. CLOSED THURS.

—=10>20T-OMmMrm

COPY DEADLINE MARCH 1988 ISSUE

- 21st DECEMBER 1987

3" CF2 Maxell disks

3.5" unbranded DS dusué'
5.25" unbranded disks, DS96, TP|

Bulk storage, 5.25"/50 .
Bulk storage, 3.5"/80
Epson MX/FX80 ribbon
Epson MX/FX100 ribbon
Epson LX80/86 ribbon
M/Tally MTBO ribbon

Printer cable, PC1612/1BM ...

.. £0.90
... £0.35
... £6.90
... £8.00
v £:2:75
. £3.10
.. £2.50

Al prices inc. P&P, please add VAT at 15%.
T-STYSTEMS LTD.
The Signal Cabin, 61 High Street, Orpington, Kent BR6 OJF.

Access card accepted.

Tel: 0689 22196

PROMs - EPROMs - PALs
ANY PROGRAMMABLE IC SUPPLIED
OR BLOWN
Typical prices (excluding VAT)
{Data Entry P&P extra)

2716 £4.20 ..... .ae 2732 £3.85
2A64152.06 .., fupe se e 27128 £4.40
BIPOLAR PROMs lrom £1.35
e.g. 825123, 185030, 745288
PALs, PLDs etc. from £3.26
0.9 823153 16LE. EP310
Fult design and prototyping service.
Any quantity programmed - SAE or
phone for details
P.L.5., 80 Central Road,
Worcester Park, Surrey, KT4 8HU
Phone: 01-330 6540

CLASSIFIED ADVERTISING
TERMS & CONDITIONS

Ouwr isrvg lor nw sdvertigers (semi-display
arvd Hraege) are siritlly pre-lorms payments
untdl satiglaciory reference can ba taken up
{exciuiing recognised adventising sgencies).
Chagued srd P04 should be crossed snd
made paysbi 1o ARGUS SPECIALIST
PUBLICATIONS LTD. and seni 10pether with
the sdvertise: “ent ta:

Thers sre mo reimbursements fof cam.
cotioriony, Advartisamenis $Tiving 100 tave for
8 perticuiar isue will ba nsered In the
lobtwring Wsue uniehd accompsried by
ingtructiong 1o 1he contresy. It is the res-
ponsbility of the sdverirser 10 snsure that 1he
first inpention of svery series B publshed
correctly, and corrections must be noufied in
time for the second insertion. olherwise the
publishars will not Betept any Babliity or offer
any reduction in

AR edvertising sales are sublect 10 Govern-
ment Reguigtions concerning VAT.
Adveriinery sra responsible for complyingwith
lho mmnmrm-mshfua oy The

ade Descripton Act, sbs discrimingtion sctd
l?- business sdvertiesmenis (disclosure|

order 1877,
Fult Ferms & Conditions of Advertising
svedable on requess.

Cabon Fim Ressiors W E24 senes 0.51R io
10MO -1p 100 off per value-7Sp 1000 ot in sven
hundreds per value-£7 Metal Film "W 10R0 o 1MD
5% E12 seneslp 1% E24 sedies-3p wWat
metal/carhon fim €24 series 1A0 10 10MO-1tp 1
Walt metal/carbon film E12 series 4R7 10 1GMO-Sp
BC107/8/9-12p BC547/8:98p BC182L 134L-10p
BFYSQI51/52. 209 2N3055805 TIP1A.32A-25p
TIP 41,4240y

Tantalem ez swbminiature shocirsiytics (Mids/ Voits}

0.1/35. 0.22/35, 0 47735, 3.3NE-14p 4 713515

22135, 47125 10i%15) 4.7/35. 6/B/16-1%

10/16.2216:20p 22116-30p 3311030y 47/10.35p
100/6-40y

Alaminimum Electratytcs [Mids/ Velu}
1/50_2.2/50, 4 7725 4 1150, 1018, 1042510750
s 22116 22125-6p 22150, <116, 41125, 41150-8¢
/16, 100/26-7p  100/50-13p  100/100-14p
220:15-! 220125, 220/50-109 470116, 470/25-
119 1000725 189 1000735, 220/25-22p 4700/25-70y

Miniaters Polysster Copacitera 250V Wiy Yertical
Mouating.
01, 015, @22 .033. 047, 068490 18590 15, 22
6y 0.47-y

Myior Copaciters 100V Wiy, Vertical Maunfing E12
Saria
1000p 10 82000-39 01 10 068-490.15p0.15.0 22-59

Subminiature Corumic Plate 100V Wiy E12 Series

Vartical Mounting.

2% 1P8 10 47P-3p 58P 10 330P-4p 10% 330P 10

‘(;’40‘?.;4' Ceramic plate/dic £5 Senes S0V 22P 10
(]

Patyatyrsne Copucitors 63V Wip. E12 Eertes Axisl
Mounding,
10P 10 820P-3p 1000P 1 1000045 12.000F-5p
1N4148-2) INADO24p 1NS404-1dy WO1 dridke-28)
0A91-By AAI43 W0O05-20p INACOS-8p Zerer
dhoces €24 senes V3 10 33V aoornwu! walt-12p
L.E.0's Ped, Green 4 Yellow 3mm 4 S5mm-10g Smm-
.\Sp 20mm fuse 0.1A 105A guack blow-Ba At §urge-
1;59000 orils 0-8mm, 1. Omm, 1 Jmm. 1.5mm,
p £xp0 Relian) arilling machnes 12V 4.6 wilh
lmgroved 3-jaw crock-8.50 Nicads AA-Mp HP11-12
PP3-T4 70 Universal Chargers-£6.5¢ Glass reed
Swilches mingie pole make contacts-p Magners-12p

VAT incisaive. Rsiurn posisge 207 [!ree over £5}. Lists
Iroa.

THE C.R. SUPPLY CO., (DEPT ETI),

127 Chesterfiald Road,
Sheffleld S8 DRAN. Tel. 557771

| CLASSIFIED COUPON

——_—--——-—--—-—
Rates: Lineage 51p per word (VAT Inciusive) minlmum £7.65
semi-display £12.20 per single column cm. No reimbursements
{for cancellations. All ads must be pre-paid.

ELECTRONICS TODAY INTERNATIONAL, CLASSIFIED ADVERTISEMENT Name ...... alv el o o SRR e R R e I R, S T o N BT R l

DEPT, No. 1 GOLDEN SQUARE, LONDON W1R 3AB. $Es B AAAneSE.. . .. ey ve brhim Bitis v S R = e EAE v '

PLEASE DEBIT MY ACCESS/BARCLAYCARD NO. DATE- RN, < A T T A R Bagtime Tiel. WO 5y seiw il a® nlsne
¥isA

[Illlllllll[l[lu ________________ o' (SIQNANWTE . . . ... sepdenapad o - pnnl B e - Dateril e e
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AUDIOKITS PRECISION COMPONENTS

THE 30+30 INTEGRATED AMPLIFIER
* DESIGNED FOR OUTSTANDING SOUND QUALITY
# VERY HIGH QUALITY COMPONENTS SUPPLIED
* LOW TEMPERATURE GENERATED DISTORTION

* ULTRA LOW NOISE MC STAGE

# STAR EARTHING - MAPPED ON PCB TRACKS
# CLEAN SOUND RIGHT UP TO FULL OUTPUT
% 7 SEPARATELY RECTIFIED POWER SUPPLIES GIVES

OUTSTANDING STEREO IMAGERY

# LATEST KITS HAVE IMPROVED HEAT SINKS AND LOWER RESIDUAL NOISE

IMPROVED VERSION ALSO FEATURES
% BULK FOIL RESISTOR {Temp. Coefficient Sppm/°C) IN CRITICAL PLACES
* HOLCO RESISTORS FOR CUTPUT TRANSISTOR EMITTER RESISTORS
# POLPROPYLENE AND POLYSTYRENE CAPACITORS
# LONG LIFE ELECTROLYTIC CAPACITORS
# KIMBER CABLE FOR INTERVAL WIRING

* GOLD PLATED PHONO SQOCKETS

* EXTRA OUTPUT TRANSISTORS FOR 40 WATT OUTPUT
PRICES Standard 30+30 kit £172 + £6 p&p=£178
Standard with extre o/p transistors £185 + £6 p&p = £191
Improved kit £380 + £6 p&p = £386
Export verslon 1o order with 110V or 220V primary transformers, P&P charges by
quotation. Delivery 14 to 21 days, but can be longer as lead times for manufacture of
case or supply of some top quality parts used in improved version is much greater,

ETI VIRTUOSO PREAMP KITS, PCB'S AND ALL PARTS AVAILABLE.

ET] System A Preamp & Power Amp
ETI Audic Design Preamp & Power Amp

Amazing how many ETl readers are still building system A and Audio Design pre and
power amps. many years later, Most are using higher grade parts recommended and
supplied by Audio Kits and enjoying much berter sound quality than the original design.

Special parts list available on requést.

For details of Audio Kits components and kits. please send SAE (3" x 4”) foverseas 3 IACs) to:
LLAUNOKITS, 6 Mill Close, Borrowash, Derby DE7 3GU. Tel: 0332 674929

—

SON

MODEL g
Z-3000
20 WATT
2-WAY

made in UK

Y SPEAKERS

Size 41-5% .
25x 17cm
approx.
Impedance
6 ohm
neminal.
Finlshed in
simulated
black teak with
matching grille.

£20.95

per pair+p&p £3.95

JUSTOUT| K
16-page 1988
CATALOGUE

Send 50p (cheque or P.O)
and 230 x 325mm s.a.e.

All mail to RTVC, 21 HIGH STREET,
ACTON W3 6NG. Callers to Acton or
323 Edgwere Rd, London W2.

R|IThV]|C
Please allow 14 days dellvery.

Payments to RTVC Ltd. Order by Access - tel: 01.992 8430.

BORELAND

ELECTRONIC ENGINEERS LTD

26, North Road, Edmonton, London N9 7QY.
Tel: 01-805 5494

ELECTRONIC COMPONENT SPECIALISTS

RESISTORS
CAPACTORS

DIODES

INTERRATED CIRCUITS
LEDS

TRANSFORMERS
RELAYS

CRYSTALS

POTENTIOMETERS
SWITCHES
BATTERIES
CONNECTORS
SOCKETS

CASES

BOOKS

ETC.

SEND LARGE S.A.E. FOR PRICE LIST

CRI )OD

ADVERTISERS’ INDEX

Audioklts ...... et ... B2  Rackz Mounting Products ... 78
BK Electronics .................. IFC  Riscomp . .. 78
Boreland Electronics B0 IR e e et i s B2
Cirkit UK ........ e, 73 Satellite TV House Ad . ... 62
Cricklewood Electronics ... 82 SMJ Electronics ... .. 36
Display Electronics IBC  Solex b B e o i e 19
Electromech .............. 31 Specialist Semicon Devices 46
Greenbank Electronics ....... 78  Stewarts of Reading ........... 51
Hart Electronics .................. 6  Subscriptions .......... 11,12
Henrys Audio Electronics ... 73  TJA Development . .. 78
Maplin Electronics OBC  TK Electronics ... A0
R TNttt bt e megtoes 225 78  Wilmsiow Audio b D
PC Publishing ................... 36  XEN Electronics .................... 51
Pineapple Software ............ 45  Zenith Electronics ................ 57
82

WRITE OR PHONE NOW FOR OUR FREE,
1987/1988

PINK COMPONENTS CATALOGUE
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HUNDREDS OF LOWER PRICES
HUNDREDS OF NEW DEVICES
from the U.K.'s number cne 100% components shop - nc glmmicks, no
gadgets, no computers, just millions of components, all easlly available by
mail order, calling at shop, or credit card telephone orders. Just pick upne,
of a pen, to get the catalogue {(no SAE required) - posted FREE tc any
country on the globe.

CRICKLEWOOD ELECTRONICS LIMITED

40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET
Tel: 01 450 0995 & 01452 0161 Telex: 914977

— S EN @ %

=< &< 20
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% DISTEL

+The ORIGINAL FREE OF CHARGE dialu data}
*base. Buy, browse or place YOUR OWN AD for,
+goods or services to sell. 1000's of stock items, *
spares and one off bargains. Updated daily.
ON LINE NOW, CCITT, 8 bit word, no parity.
For 300 baud modems call 01-679 1888
For 1200-75 baud modems call 01-679 6183

E Your monitor from its computent For

FR only £29.95 it becomes a SUPERB
HIGH QUALITY* COLOUR" TVSET
Thefabulous TELEBOX an INVALUABLE MUST forthe owner of
ANY video monitor with a composite input, colour of monochroma
Made by a major UK Co as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacturg this opponunit#lo
ive your monitor a DUAL FUNCTION must not be missad! The
ELEBOX consists of a com?act stylish two tone charcoal
mouided case containing ALL electronics tuner, powar supply etc
to simply piug in and convert your previcusty dedicated computer
monitor into 8 HIGH QUALITY COLOUR SET, giving a real
benetit to ALL the tamliy! Don't worry if your monitor doesn't have
sound- THE TE LEBOX even has an inlegral 4 watt audio amplifier
for drving an external speaker, PLUS an auxiliary outputfor supsrb
uality tetevision sound via your headphones or HI Fi system elc
Bﬂ'\er teatures incluge: Compact dimensions of only 15.75" w x
7.5" d x 35" h latest technology. BRITISH manufacture, fully
tuneable 7 channel pushbuttontunar, Auto AGC clrcuit SAW fittar,
LED status indicator, fully isoiated 240 v AC power supply for tolal

safety, Mains ON- OFF switch elc Many other uses

LIMITED QUANTITY - DON'T MiSS THIS OFFERIH!

ONLY £29.95 OR £24.94 if purchased with ANY of our
video MONItOrs Suppiied BRAND NEW with Iyl instructions and 2 YEAR
warranty, Post and packing £3.50 ‘When used with colourcnt

COLOUR & MONOCHROME
MONITOR SPECIALS

“SYSTEM ALPHA’ 14 COLOUR MULTI INPUT MONITOR

Made by the famous REDIFFUSION Co. for their own professional computer
system this monitor has all the features to suil your immedgiata and future
requirements Two vides Inputs RGB and PAL Composite Video allow direct
connection 1o BBC/IBM and most other makes of micro computers or VCR's,
including our very own TELEBOX An IMernal speaker and audio amp may be
connacted 1o computer or YCHA tor superior sound quality. Many other features
PIL tube, Matching BBC case colour, Major controls on front panel Separate
Contrast and Brightness - even In RGB mode Separate Colour and audio
controls for Composite Video input BNC plug for composite input, 15 way °IY
plug for RGB input modular construction etc elc

This Must Be ONE OF THE YEAR' S BEST BUYS. PC USER

L]
[]
[
*
L]

?uarantoa ONLY E159.00' as above OR 18M PC Version £185.00
5 Day'Df skt €1.00. BNC skt 75p BBC interface cable £3.50

DECCA 80 16" COLOUR monltor. RGB Input.
Little or hardty used manufacturers surplus enables us to oHer this s;;mcial
converted DECCA RGB Colotrr Video TV Monitor at a super low price of only
£85.00, a price for a colour monitor as yet unheard of Our own Interface
safety modification and spacial 16~ high definition PIL tubé coupled with the
DECEA B0 sefies TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES QUR PRICE. The uual‘l?v for the price has to be
seen to be believed! Supplied complete and ready to plug direct 1o a 88C
MICRO computer or any other system with a TTL IzGB output Other teatures
are: intemal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
Suarantee Although used units are supplied in EXCELLENT condition.
NLY £99,00 + Carmage

DECCA BO, 18" COLOUR monitor. Composite video Input Same as above
modsl but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL usa ONLY £99.00 + Carr.

REDIFFUSION MARK 3, 20" COLOUR monitor, Fitted with standard 75 chm
composite video input and sound amp This large screen ¢colour display is ideal
for SCHOOLS, SHOPDS, DISCOU'S, CLUBS and other AUDIO VISUAL applk
cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr.
BUOGET RANGE EX EQUIPMENT MONOCHROME videc monitors.
All units are fully cased and set for 240v standard working with composite video
inputa Units are pre tested and sel up for up to 80 column use Even when
MINOR screen burns exist - normal data displays are unafected 30 day

uarantee
?2" KGM 320-1 B/W bandwidth input will display up to 132 x 25 lines £32.95
42" GREEN SCREEN version of KGM 3201, Only £38.95
9" KGM 324 GREEN SCREEN futly cased very compact unit Only £49.00
Camage and insurance on all monitors €10.00

) D (] rr » 1 TR, v
GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 8.5a +12v @ 0 5a —12v @ O taand —23v @ 0.02a Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £18.95
GOULD G8-40A Sv 40 amp switch mode supply NEW £130.00
AC-DC Linear PSU for DISK drive and SYSTEM applications. Constructed on a
rugged ALLOY chassis to continuously supply fully regutated DC outputs of +5v
@ 3 amps. —5v @ 0.6 amps and +24v @ 5 amps. Shon circuit and overvoltage
protected. 100 or 240Qv AC nput. DM 28 x 125 x 7 cm NEW £498.94

Carriage con ail PSU's £3.00

’
»
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DEC LA34 Uncoded keyhoard with 87 guality gold plated switches on X-Y

matrix - ideal micro conversions etc £24.95

AMKEY MPNK-114 Superb word processor chassis keyboard on single PC8

with 116 keys Many features such as On board Micro, Single Sv rail tull ASCH
coded character set with 31 ftunction keys numeric keypad cursor pad

e and 9600 baud SERIAL TTL ASCH QUTPUTR Less than halt pnce

Only £69.00 with data Carriage on Keyboards £3.50

Telephone 01-679 4414 Telex 894502 Data 01-679 1888

Manufacturers BRAND NEW surpiua.

PC2000 System
with CP
OST OVER £1400

| TELEPHON

| recewver and

Supplied BRAND NEW and BOXED, complete with DATA and 90 day | Memory d.au.na alc
Y GB

I

Professional Business System

BE BEATENY

A cancelled export order and months of negotiation enables us to offer this professionat
PC,CPM systam, racently onsale al OVER £1400, at a SCOOP price just over the cost of
Ihe 1wo internal disk drives" Or iess than tha price ol @ dumb terminall

Not! a toy, the BIG BROTHER of the EINSTIEN computer, the OUAL PROCESSOR
PC2000 comprises a modem stylish thraa piece system with ALL the necessitias for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER uUsed with
the THOUSANDS of proven. lested and avalable CPM software packages such as
WOROSTAR, FAST, DBASE2 stc, the PC2000 spacification, at our prices. CANNOT

The central processor plinth contains the 84K, ZBOA processor, DUAL TEAC 558 5%

Ete and ‘Readty 1o Run’

3000 Accounts,

Double sided 40/B0 track disk drives (1Mb per dnve), PSU, 4K of memory mapped screen RAM, disk controlier. RS232,
CENTRONICS and system expansion poris, and # thar s not encugh aready to plug into STANDARD 8~ DRIVE portferuplo FOUR
8" disk dnves, either in double density or |BM format The yftra slim82 key, detachable keyboard teatures 32 user definable keys,
numeric keypad and text editing keys, even its gwn integral microprocessor which allows the main ZBOA to devote ALL its time to
USER programs. sliminating”lost character’ problems found on othar machines The attractive, detachable 12" monitor combines
a graen, anti-glare etched screen with full swived and tilt movement tor maximum user comtort Supplied BRAND NEW with CPM
2.2, yser manuals and full 90 day guarantee. Fyll data sheet and Info on request
PC2000 Business System with CPM
EAST Sales and
Purchase tedger, suppons up to
AT etc.
QST OVER £1700

OW only £499

PC 2000 Wordprocessor System
with CPM and TEC FP25 daisywheel
printer

y £799

s ol L
Carriage & Insurance T12 00

SURPLUS SPECIALS ON
PRESTEL - VIEWDATA - TELEX

PLESSEY VUTEL, ultra compact unit, sh%hily Iar&er
than a telephone teatures A STANOARD OTMF
{tone diall with 5° CRT monitor and
Intesvrai modem etc. for direct connaction to PRESTEL
VIEWDATA etc. DeSw;ned 1o sell to the EXECUTIVE at
over £600" Our pnce BRAND NEW AND BOXED at
only £99.00
DECCAFAX VPt1 complete Professional PRESTEL
system 1n shimline desk top unit containing Modem,
umenc keypad, CPU PSU etc Connects direct to
standard F!Lz;B colour monitor. Many other features
includg Printer output, Full kexboard inpul, Cassette
pont etc. BRAND NEW with DATA A FRACTION OF
COST only £55.00
ALPHATANTEL. Very compact unit with integral FULL
ALPHA NUMERIC keyboard. Just add a domestic Tv
ou have a superb PRESTEL system and
via PRESTE[ the cheapest TELEX service to be
found®® Many teatyres; CENTRONICS Printer output,
Supphed complete with data and
or Composite video outputs AS

mod for
NEW onty £125.00
Post and packing on all PRESTEL umits £8.50

TOCK INTEGRATED CIRCUNTS

4164 200 ns D RAMS 9 for €11 4118 ns
£1.50 2112 £10.00 2114 €250 2102 £200
6116 £2.50 EPROMS 2716 £4.50 2732 £3.00
2764 £4.95 27128 £550 8800 £2.50 6321 €1
B68A09 €8 6BBO9 £10 8085A £5.50 BO8B £15

8088 €8 NEC785 £8 WD2793 £28 8202A
€22 8251 £7 8748 £15 Z80A DART £8.50
ZB80A CPU £2 00. Thousanads of IC's EX STOCK
send SAE for list.

Japanese 5%° hall height 80 track double sided disk

drives by TEAC, CANON, TOSHISA sic

Sold a5 NEW with 90 day guarantee ONLY £85.00

TEC FB-503 Double sided HH 40 TRK NEW £75.00

SUGART 54400 85 FH 35 TRK £55.00

SIEMENS FDD100 55 FH 40 TRK £65.00

carriage on 5Va” drives £5.50

Brand NEW matal 5% DISK CASES with internal PSU,

DSKC1 for 2 HH or t FH drive £29.98 +pp£4.00

£22.95 +pp £3.50

£12.95 +pp €250
C 4 As DSK2 LESS PSU £10.95 +pp€2.00

8" |BM format TESTED EX EQUIPMENT.

SHUGART 800/801 SS £175.00 +pp£8.50

SHUGART 851 DS £250.00 +pp £8.50

TWIN SHUGARTS851's 2 Mbtotal capacity in smartcase,

cor1n_gleta with PSU etg, £585.00

MITSUBISH! M2894-83 8" DS 1 Mb aquiv. to SHUGART

SAB50R. BRAND NEW at£275.00 +p

DYSAN 8§ Alignment disk £28.00

Various disk ﬁ»qevlét‘gUs Ex Stock SEE PSU section.

£525.00

HARD DISK DR

DRE/DIABLO Sarles 30 2.5 Mb front load
Exchangeable version £295.00. ME3(29 PSU £85.00
DIABLO 44/DRE40QOA, B 545 Mb from £750.00
CDCHAWK S+5 MbET95.00. CDC 9762 80 MbRMO3
gic £2500.00.
PERTEC 03422 545 Mb £495.00
RODIME $Y%" Winchestars ax-stock from £150 CALL
Clearance ltems~ Sold as seen=- No guarantea

ICL 2314 BRAND NEW 14~ Mb Removabie pack hard
disk drive, cost over £2000 with data  ONLY£99.00
BASF 8172 8" 23Mb Winchesters £1956.00

| Unless stated all drives are returbished with 90 da

9.30-5.30. Sat 10.30-5.30. We reserve tha right 10 chang

32 Biggin Way

guarantea Many other drives and spares in stock - call
sales office tor details

All prices quoted are tor UK. Mainiand, paid cash with order in Pounds Sterling PLUS VAT. Minimym order value £2,00.
Minmum CreditCard order£ 10.00. Minimum BONAFIDE account orders from Governmant Depts. Schools, Universities and
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT Warehouse open Mon-Fri
a prices and specifications withoul notice, Trade. Butk and Export

er Norwood, London SE19 3XF

Upp

Join the communications revolution with our sypsr
range of DATA MODEMS. prices and specifications
to suit all appiications and budgets ...
BRAND NEW State of the art producta
DACOM DSL2123 Mulil standard 300-300, 1200-75
Auto answer etc > £268.00
DACOM DSL2123AQ Auto dial, smart modem with
multi standard AUTQ SPEED detect and data butfer
with flow control elc £3685.00
DACOM DSL2123GT The CREAM of the intelligent
modems, auto Ol aute call index  bufter
elc etc £498.00
Steabeck $812%2 V22 1200 baud FULL DUPLEX
or async, opticnal auto dial £485.00
7A Acoustic coupier 300 baud full
£49.00

ThAI
| ANSDATA

dupiex, originate only, R5232 interface

Ex BAITISH TELECOM full spac, CCITT, ru?gedlsed.

pargain offers Sold TESTED with data. Will work on

an& MICRO or system with RS232 interface.

MODEM 134 300 baud unit, only 2 high fits under

hone CALL mede only £45.00

ODEM 281, 75-1200 baud Compact unit for use
as subscriber end to PRESTEL, YELECOM GOLD,
MICRONET etc. £39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
con;yuler end £685.00 +pp £6.50
DATEL 2412, Made by SE Labs for BT this two part
unit ig for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc. Many fealures
include 2 or 4 wire working self test, auto answer el
COST OVER £800. Ourarice ONLY €188 +pp £8.00
DATEL 4800, RACAL MPS4800 baud mcdem, EX
| BT good working order, ONLY £285.00 +pp £8.00

SPECIAL OFFER

MODEM TG2393. Ex BT, up to 1200 baud ftull

duplex 4 wire or half duplex over 2 wire lina ONLY

£85.00 PER PAIR +pp £1000

alion conragt our Salse Oftice.
»

% K P

1AL B RCHASE ol these compact mgh
speed matnx pnnters. Built in Japan for the Mazeftine
Corporation this unit features quality construction
gmng t00cps bidirectional, fuli pin addressable
graphics, 6 type tonts. up lo 95 single sheet or
fractor paper handling. RS232 and CENTRONICS
parailel interface. Many other teatures. BRAND NEW
and BOXED. COST €420, Our price Only £199.00

RECHARGEABLE BATTERIES

Ev Fit MAINTENANCE FREE by Sonnenschein

uasa.

A300 07191315 12v 3Ah NEW £13.85

A300 07191312 Bv 3Ah NEW £€9.95
Equip £5.99

A300 07191202 €-0-6v 1.8BAh TESTED Ex
3

Standard VDU data entry terminals
at give away prices!!

QUME CVTto8. Eurrem product, state of the an
terminal with detachable keyboard, 12" Green screen,
2 paga RAM. TVI 923, Hazeltne, ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tit base,
Printer port, Funchion keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Onl?( £425.00
AJ510 - EX RENTAL, Z80 controlled, 15" green
screen 24 x 80 display, graphics, cursor_addressing,
printer port etc. Ve? ood condition TESTED complete
with manual only £225.00
ADDS 520 ~ 5urnb terminal, used. 12 b/w screen
R5232 Interface and prnter port  TESTED.
ONLY €125.00. Carriage on terminals £1000 ’
100's of other terminals in stock CALL for more dataitls,

T
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