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aw POWER AMPLIFIER MODULES
* PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY

SERVICE * LARGE S.A.E. 28p STAMP FOR CURRENT LIST

OMP P  WER AMPLIFIER M  DU S Nowenjoy a
world-wide reputation for quality, reliability and performance at a realistic price. Four models
available to suit the needs of the professional and hobby market e., Industry, Leisure,
Instrumental -and Hi-F,.etc When comparing prices. NOTE all models include Toroidal
Power supply. Integral heat sink, Glass fibre P.C.B . and Drive circuits to poiver compatible
Vu meter Open and short circuit proof. Supplied ready built and -tested.

OMP100 Mk II Si -Polar Output power.110
watts R.M.S. into 4 ohm's, Frequency Res-
ponse 15Hz - 30KHz -3dB, T.H.D. 0.01%,
S.N.R. -118dB, Sens. for Max. output
500mV at 10K, Size 355 X 115 X 65mm
PRICE £33.99 + £3.00 P&P.

OMP/MF100 Mos-Fet Output power 110
watts R.M.S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz -3dB, Damping Factor
80, Slew Rate 45V/uS, T.H.D. Typical
0.002%, Input Sensitivity 500mV. S.N.R.
-125dB. Size 300 X 123 X 60mm. PRICE
PRICE £39.99 + £3.00 P&P.

ONIP/MF200 Mos-Fet Output power 200
watts R M S into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz -3dB, Damping Factor
250, Slew Rate 50V/uS, T.H.D. Typical
0.001%, Input Sensitivity 500mV, S.N.R.
-130dB, Size 300 X 150 X 100mm. PRICE
PRICE f62.99 - £3.50 P&P.

OMP/MF300 Mos-Fet Output power 300
watts R.M S. into 4 ohms, Frequency Res-
ponse 1Hz - 100KHz ,-3d8, Damping Factor
350, Slew Rate 60V, uS, T.H,D. Typical
0_0008%, Input Sensitivity 500mV,-S.N.R.
-130dB, Size 330 x 147 x 102rrim. PRICE
PRICE f79.99 £4.50 P&P.

NOTE: Mos-Fets are supplied as standard (100KHz bandwidth & Input Sensitivity 500mVi If required.
P A version 150K Hz bandwidth & Input Sensitivity 775mV1 Order - Standard or P A

Vu METER Compatible with our four amplifiers detailed above A
very accurate visual display employing 11' L P.D. diodes (7 green. 4
red) plus an additional on off indicator Sophisticated logic control
circuits for very fast rise and decay times. Tough moulded plastic
case. with tinted acrylic front Size 84  27  45mm
PRICE £8.50 50p P&P.

BURGLAR ALARM
Better to be 'Alarmed' then terrified.
Thandar's famous*Minder' Burglar Alarm System.
Superior microwave principle. Supplied as three units.
complete with interconnection cable. FULLY
GUARANTEED.
Control Unit - Houses microwave radar unit. range
up to 15 metres adlustable by sensitivity control.!,
Three position, key operated facia switch - off - test
- armed. 30 second exit and entry delay.
Indoor alarm - Electronic swept freq. siren'
104dB output_
Outdoor Alarm - Electronic swept freq. siren. 98dB
output. HoLsed in a tamper -proof heavy duty metal
case.
Both the control unit and outdoor alarm contain re-
chargeable batteries which provide fall protection
during mains failure. Power requirement 2001260 Volt
AC 50/60Hz. Expandable with door sensors. panic
buttons etc Complete with instructions
SAVE I l 3 8.00 Usual Price (228 85
BKE's PRICE £89.99 + £4.00 P&P

1/11

Why buy a cnIlection of self assembly boards,

LOUDSPEAKERS 6" to 15" up to 400 WATTS R.M.S.
Cabinet Fixing in stock. Huge selection of McKenzie
Loudspeakers available including Cabinet Plans. Large
S.A.E. (28p) for free details.
POWER RANGE
8" 50 WATT R.M.S.Hi-Fi, Disco, -

20 oz magnet. 1 '" ally voice coil, Ground ally fixing escutcheon Res Freq 40Hz Freq Resp to
6KHz. Sens 92dB PRICEE10.99Aveilable wiry black grille El 1 99 P&P f1 50 ea
12" 100 WATT R.M.S. Hi- Fi/Disco
50 oz. magnet 2" ally voice coil Ground oily fixing escutcheon Die-cast chassis White cone Res
Freq.
25Hz Freq Resp to 4KHz Sens 95dB. PRICE 128 60 - £3 00 P&P ea.

McKENZIE .

12" 85 WATT R.M.S. C1285GP Lead guitar/keyboard/Disco
2" ally voice coil Ally centre dome Res Freq 45Hz Freq. Resp. to 6 5KHz Sens. 98dB PRICE £29.99

£3.00 P&P ea.
12" 85 WATT B.M.S. C1285TC PA/Disco 2" ally voice coll. Twin cone.
Res. Freq. 45Hz Freq. Resp. to 14KHz PRICE £31.49 + £3.00 P&P ea
15" 150 WATT R.M.S. C15 Bass Guitar/Disco.
3" ally voice coil Die-cast chassis Res. Freq. 40Hz Freq. Resp. to 4KHz PRICE £57.87 +£4.00 P&P ea
10" 60 WATT R.M.S. 1060GP Gen. Purpose/Lead Guitar/Keyboard/Mid. P.A.
2" voice coil. Res_ Freq. 75Hz Freq. Resp. to 7 5KHz Sens. 99dB. PRICE £19.99 + £2.00 P&P
10" 200 WATT R.M.S. C10200GP Guitar, Keyboard, Disco.
2" voice coil. Res_ Freq. 45Hz. Freq. Resp. to 7KHz. Sens. 101dB PRICE £44.76 + £3.00 P&P
15" 200 WATT R.M.S. C15200 High Power Bass.
Res. Freq. 40Hz. Freq. Resp. to 5KHz. Sens. 101dB. PRICE £62.41 + £4.00 P&P
15" 400 WATT R.M.S. C15400 High Power Bass.
Res. Freq. 40Hz. Freq. Resp. to 4KHz. Sens. 102dB PRICE £89.52 +£4.00 P&P.

WEM
5" 70 WATT R.M.S. Multiple Array Disco etc.
1" voice coil Res. Freq. 52Hz Freq. 52Hz Freq. Resp. to 5KHz Sens. 89dB PRICE £22.00 + £1.50 P&Pea
8" 150 WATT R.M.S. Multiple Array Disco etc.
1" voice coil. Res. Freq. 48Hz Freq. Resp to 5KHz Sens. 92dB PRICE £32.00 + £1.50 P&P ea.
10" 300 WATT R.M.S. Disco/Sound re -enforcement etc.
1" voice coil Res. Freq. 35Hz Freq. Resp. to 4KHz Sens. 92dB PRICE £36.00 + £2,00 P&P ea.
12" 300 WATT R.M.S. Disco/Sound re -enforcement etc.
1t/2" -voice coil Res. Freq. 35Hz Freq. Resp. to 4KHz Sens. 944:16 PRICE £47.00 + £3.00 P&P ea

SOUNDLAB (Full Range Twin Cone)
5" 60 WATT R.M.S. Hi-Fl/Multiple Array Disco etc.
1" voice coil Res. Freq. 63Hz. Freq. Resp to 20KHz. Sens 86dB. PRICE £9.99 £1.00 P&P ea.

6'/," 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc.
1" voice coil Res. Freq 56Hz. Freq. Resp to 20KHz. Sens. 89dB. PRICE/10.99. £1.50 P&P ea.
8" 60 WATT R.M,S. Hi-Fi/Multiple Array Disco etc.
1%." voice coil. Res. Freq. 38Hz Freq Resp to 20KHz. Sens. 89dB. PRICE /12 99  /1.50 P&P ea

10" 60 WAIT R.M.S. Hi-Fi/Disco etc.
1 l/4" voice coil Res. Freq. 35Hz. Freq. Resp. to 15KHz. Sens. 89dB. PRICE f1 6 49 + £2.00 P&P

,Professional 19" cased Mos-Fet stereo
amps, Used the World over in clubs, pubs,
discos etc. With twin Vu meters, twin
toroidal power supplies. XLR connections.
MF600 Fan cooled. Three models (Ratings
R.M.S. into 4 ohms). Input. Sensitivity 775mV.
MF200 (100 + 1001W. £169.00 Securicor
MF400 (200 +2001W. £228.85 Delivery
MF600 1300 +3001W. £322.00 £10.00

BSR P295 ELECTRONICTURNTABLE
* Electronic speed control 45 & 33', r.p m * PluS
Minus variable pitch control * Belt driven * Alu
minium platter with strobed rim* Cue lever * Anti
skate (bias device) * Adjustable counter balance *
Manual arm * Standard J," cartage fixings' 
-Supplied complete with cut out template  D.C.
Operation 9-14v D.C. 65mA

Price £36.99 £300 P&P.

ADC 04 mag. cartridge for above Price /4.99 ea. P&P bop

IDEAL for Work-
shops, Factories,
Offices, Home,
etc. Supplied
ready built.

OMP LINNET LOUDSPEAKERS
The very best in quality and value. Made specially to suit todays
need for compactness with high sound output levels. Finished in
hard wearing black vyni.."- with protective corners, grille and carry
handle. All models 8 ohms Full range 45Hz 20KHz Size 20"
15" . 12" Waits R M.S. per cabinet. Sensitivity 1W 1 mtr. dB.

OMP 1 2-1 0 0 Watts 1110dB. Price f 149.9 9
per pair.
OMP 1 2-2 00 Watts 1 02dB. Price f 1 9 9.99
per pair. Delivery. Securicor £8.00 per pair

19" STEREO RACK AMPSIF 1 K -WATT
SLIDE DIMMER

* Control loads up
1Kw

* Compact Size
4"" 1" 2'2"
* Easy snap in fix-
ing through panel
cabinet cut out
* Insulated plastic
case

wave con.
trol using 8 amp

* Conforms to
85800
* Suitable for both resist-
ance and inductive loads. In-
numerable applications in
industry. the home, and
disco's, theatres etc_
PRICE £13.99 - 75p P&P

PIEZO ELECTRIC TWEETERS ' MOTOROLA
Join the Pezo revolution The low dynamic mass (no voice coil) of 6 Piezo tweeterproduces an
improved transient response with a lower distortion level than ordinary dynamic tweeters As a
crossover is not required these units can be added to existing speaker systems of up to 100 watts
linore if 2 put in series) FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER.

TYPE 'A' (KSN2036A) 3" round with protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.90 each 40p P&P.
TYPE (KSN1005A) 3"; super horn For general
purpose speakers, disco and P A. systems etc Price
f5.99 each  40p P&P
TYPE 'C', (KSN6016A) 2" s 5" wide dispersion
horn For quality Hi-fi systems and quality discos etc.
Price £6.99 each 40p P&P.
TYPE '0' (KSN1025A) 2" \ 6" wide dispersion
horn. Upper frequency response retained extending
down to mid range (2KHz). Suitable for high quality
Hi-fi systems and quality discos. Price £9.99 each

40p P&P
.

TYPE 'E' (KSN1038A) 334," horn. tweeter with
attractive silver finish trim. Suitable for Hill monitor
systems etc. Price £5.99 each + 40p P&P.
LEVEL CONTROL Combines on a recessedmount-
mg plate, level control and cabinet input tack socket.
85 85 mm Price £3.99 r 40p P&P.

TYPE
A TYPE

_>#1-);s

TYPE C - TYPE F

TYPE

HOBBY KITS. Proven designs including glass
N fibre printed circuit board and high quality

components complete with instructions.
FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive
microphone. Range 100/300 metres. 57 x 46 x 14mm (9 volt)
Price: f8.62 + 75p P&P.
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled
professional performance. Range up to 3 miles 35 x 84 x 12mm
(12 volt) Price: £14.49+ 75o P&P.
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHz. Range up to 500 metres. Double coded modulation.
Receiver output operates relay with 2amp/240 volt contacts. Ideal -for
many applications. Receiver 90 x 70 x 22mm (9/12 volt). Price:
£17.82 Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.29
P&P + 75p each. S.A.E. for complete list. 3 watt FM

Transmitter

POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL
ORDERS WELCOME, SCHOOLS, COLLEGES, GOVERNMENT
BODIES, ETC. PRICES INCLUS WE OF V.A.T. SALES COUNTER
VISA/ACCESS/C.O.D. ACCEPTED.

STEREO DISCO MIXER
STEREO DISCO- MIXER- with 2 x 5 band L. &
R. graphic equalisers and twin 10 segment.
L.E.D. Vu Meters. Many outstanding features
5 Inputs with individual faders providing a
useful combination of the following: -
3 Turntables (Hag), 3 Mics, 4 Line .plus' Mic
with talk over switch. Headphone Monitor.
Pan Pot. L. & R. Master Output controls. Out-
put. 775mV. Size 360 X 280 \ 90mm.

Price £134.99 £3.00 P&P

B. K. ELECTRONICS DEPT
ETI

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX, SS2 6TR TEL: 0702-527572
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01-208 1177 TECHNOMATIC LTD 01-208 1177
BB Micro

BBC Master Series
AMB15 BBC MASTER includes one free

ROM cartridge £385 (a)
AMB12 BBC MASTER Econet

computer £315 (a1
AMC06 Turbo (65C102) Expansion

Module £99 (b)
ADF14 Rom Cartridge £13 (d)
ADF10 Econet Module £41 (c)
ADJ22 Ref. Manual Part I £14 (c)
ADJ23 Ref. Manual Part II £14 (c)
ADJ24 Advanced Ref Manual . £19.50 (c)
ACORN ADD-ON PRODUCTS
Universal 2nd Processor £75 (b)
TORCH ZEP 100 £229 (al
Muliform Z80 2nd Processor £289 (b)
Acorn Teletext Adaptor f95 (b)
Acorn IEEE Interface £265 (a)
BBC Master Compact
SYSTEM 1
128K, Single 640K Drive & bundled
software £385 (a)
SYSTEM 2
System 1 with a 12" Med Res RGB
Monitor £469 (a)
SYSTEM 3
System 1 with a 14" Med Res RGB
Monitor £599 (a)

omputer System
Second Drive Kit £99 (c)l
UPGRADE KITS
1770 DFS Upgrade for Model B £43.50 (d))
Basic II ROM £22.50 (d)
1.2 OS ROM £15 (d)
DNFS ROM £17.50 (d)
ADFS Rom (for B with 1770

DFS & B Plus) £26 (d)
....

ECONET ACCESSORIES
Econet Starter kit £85 (d)
Econet Socket Set £29 (c)
Econet Bridge £174 (b)
File Server Level II £75 (d)
Printer Server Rom £41 (d)
10 Station Lead set £26 (c)
Adv. Econet User Guide £10 (d)

COMMUNICATIONS. ROMS
Termulator £25 (d)
Communicator £49 (d)
Commstar £28 (d)
DATABEEB £24 (d)

BBC FIRMWARE & SOFTWARE
Database Management Systems, Word
Processors, Languages, Spreadsheets, Utilities
For full details on the wide range of above
packages please write to us.

EPSON
LX86NLQ (80 col)
EX800
EX1000
EX1000
LQ800 (80 col)
LQ1000 (136 col)
JX80 4 colour
FX800
FX100
TAXAN KP815 (80 col) NLQ
TAXAN KP915 (156 col)
NATIONAL PANASONIC
KXP1081 (80 col)
NATIONAL PANASONIC
KXP 3131 £249 (a)
STAR NL10 (IBM I nterface)£209 (a)
JUKI 6100 Daisy Wheel £259 (a)
BROTHER HR20 £329 (a)
INTEGREX Multicolour £525 (a)
HITACHI 672 A3 Plotter £459 (a)

Paper:
2000 Sheets Fanfold:
9.5" x 11" £13 (b)
14.5" x 11" £18.50(b)
Labels: (per 1000)
3.5" x hue" Single row....... -...£5.25(d)
27te6" x 17/18" Triple row £5.00 (d)

£199 (a)
£409 (a)
£579 (a)
£579 (a)
£439 (a)
£589 (a)
£229 (a)
£329 (a)
£499 (a)

..069 (a)
£369 (a)

£169 (a)

ACCESSORIES
EPSON
FX plus sheet feeder 1129.00 (b)
U(110 Sheet feeder 144.00 (b)
Paper Rol Holder 117.00 (d)
Interfaces: 8143 RS232 128.00 (e)

8132 Apple II 1110.00 (c)
8165 IEEE + cable 286.00 (c)
8177P NLO (FX80+/PX100+) . £S9 (d)

Serial & Parallel Interfaces sith larger buffers evalabie.
Ribbons: RX/FX 100/100+ .00 (d)

£4.00 (d)
£4.50 (4)

££8.25/set (d)

RX/FX 00/60,
LX80

Spare pens for 14180
FX80 Tractor Attachment (C)

RS232 Interface 21< Buffer £63 (c)
Ribbon KP810/910/815/915 £6.00 (d)

JUKI:
RS232 Interface £65 (c)

£14.00 (d)
£12.00 (d)

£182 (a)
£149 (a)

Spare Daisy Wheel
Ribbon
Sheet Feeder
Tractor Feed Attadenent

Sheet Feeder £2311 (a)

Tractor Feeder 6116(a)
Ribbons Carbon or Nylon £3.00 (4)
Red Correction Ribbon e2.00 (d)
BBC Printer Lead:
Parallel (1.2m) £6.00 (d)
Serial (1.2m) £7.00 (d)
Printer Leads can be supplied to any length.

DISC DRIVES
These are fully cased and wired drives with slim line high quality
mechanisms. Drives supplied with cables manuals and formatting
disc suitable for the BBC computer. All 80 track drives are supplied
with 40/80 track switching as standard. All drives can operate in
single or dual density format. All floppy drives carry a two year
warranty.
PD800P (2 x 400K/2 x 640K 40/80T
DS) with built in monitor
stand £249 (a)
PD800 (2 x 400K/2 x 640K 40/80T
DS) £229
TD800 (as PD800 but without

(a)

psu) £199 (a)
TS400 1 x 400K/1 a 640K 40/80T
DS £114 (b)

PS400 with psu 1 a 400K/1 x 640K
40/80T DS 029 (b)
3.5" DRIVES
1 a 400K/1 a 640K 80T DS
TS35 1 £75 (b)
PS35 1 with psu £119 (b)
2 x 400K/1 x 640K 80T DS
TD35 2 £135 (b)
PD35 2 with psu £187.(b)

3M FLOPPY DISCS
High quality discs that offer a reliable error free performance for life. Each
disc is individuallytested and guaranteed for life. Ten discsaresupplied in
a sturdy cardboard box.

51/4" DISCS 31/2" DISCS
40T SS DD £10.00 (d) 40T DS DD £12.00 (d) 80T SS DD £20.00 (d)
80T SS DO £14.50 (d) 80T DS DD £15.50 (d) 80T DS DD £25.00 (d)

DISC ACCESSORIES
FLOPPICLENE Disc Head Cleaning Kit with 20 disposable cleaning discs ensures
continued optimum performance of the drives.... 31/2" £16 (d), 51/4"£14.50 (d)
Single Disc Citble £6 (d) Dual Disc Cable £1.50 (d)
10 Disc Library Case 11.110(c) 30 Disc Case £6 (c)
40 Disc Lockable Box £8.50 (c) 100 Disc Lockable Box £13 (c)

MODEMS
- All modems listed below are BT approved

MIRACLE 3000:
MIRACLE WS2000 V21/23 Manual .... £95 (b)
MIRACLE WS4000 V21/23. (Hayes Compatible,
Intelligent, Auto Dial/Auto Answer) .. £149 (b)
MIRACLE WS3000 V21/V23 As SW4000 and
with BELL standards and battery pack up for
memory £295 (b)
MIRACLE WS3000 V22 As WS3000 V21/1/23 but
with 1200 baud full duplex £495 (b) 
MIRACLE WS3000 V22 bis As V22 and 2400
baud full duples £650 (b)
The price of WS4000 & WS 3000 ModeMs
includes a Commstar II ROM and BBC Data
Cable.

DATATALK Comma Package 'If
purchased with any of the above modems'

£7P(c)
PACE.. Nightingale Modem V21/V23
Manual £75 (b)

MONITORS
All 14" monitors now available In plastic or metal cases, please specify.

MICROVITEC: 14" RGB 14" RGB with PAL & Audio
1431 Std Res £179 (a) 1431 AP Std Res £199 (a)
1451 med Res £225 (a) 1451 AP Med Res £259 (a)
1441 Hi Res £365 (a)
Swivel Base for Plastic 14" Microvitecs £20 (c)

20" RGB with PAL & Audio
2030CS Std Res. £380 (al 2040CS Hi Res £685 (a)
TAXAN SUPERVISION 620 12" High Resolution £279 (a)
TAXAN SUPERVISION 625 with amber/green option, BBC & IBM £329 (a)
MITSUBISHI XC1404 14" RGB Med Res IBM & BBC Compatible £219 (a)

TAXAN KX 1201G Hi Res 12" Etched Green Screen £85 (a)
TAXAN KX1202G Hi Res 12" Long Persistence (P39) £95 (a)
TAXAN KX 1203A Hi Res 12" Etched Amber Screen £95 (a)
PHILIPS BM7502 12" Hi Res Green Screen £75 (a)
PHILIPS BM7522 12" Hi Res Amber Screen £75 (a)

Swivel Base for Taxan Monochrome fitted with Digital Clock £21 (c)

SPECIAL OFFER
2764-25 £2.50
27128-25 £2.75
6264LP-15 £2.80 '

ATTENTION
All prices in this double page advertisement

are subject to change without notioe.

ALL PRICES EXCLUDE VAT
Please add carriage 50p unless

indicated as follows:
(a) £8 (b) £2.50 (c) £1.50 (d) £1.00

Serial Test Cable
Serial Cable switchable at both ends allowing pin
options to bere-routedor linkedateitherendusing 810
way switch making it possible to produce almost any
cable coMiguration on site.
Available as M/M or M/F £24.75 (d)

Serial Mini Patch Box
Allows an easy method to reconfigure pin functions
without rewiring the cable easy.
Jumpers can be used and reused. £22 (d)

Serial Mini Test
Minitors RS232C and CCITT V24

Transmissions, Indicating statuswith dualcolour LEDs
on 7 most significant lines.
Connects in Line. 522.50 (d)

GANG OF EIGHT
INTELLIGENT FAST

EPROM COPIER
Copies up to eight eproms at a time and accepts all
single rail eproms up to 27256. Can reduce pro-
gramming time by 80% by using manufacturers
suggested algorithms Fixed Vpp of 21 & 25 volts
and variable Vpp factory set at 12.5 volts. LCD
display with alpha moving message £395(b).

CONNECTOR SYSTEMS

SOFTY II
This low cost intelligent eprom programmer can
program 2716, 2516, 2532, 2732, and with an
adaptor, 2564 and 2764. Displays 512 byte page
on T./ - has a serial and parallel I/O routines Can
be used as an emulator, cassette interface
Softy II £195(b)
Adaptor for 2764/2564. £25.00(c)

I.D. CONNECTORS

No of vrerloiRkecTep- Edge
ways Plug tacle Dionn.

20 145p 125p 195p
26 176p 150p 240p
34 200p 160p 320p
40 220p 190p 340p
50 235p 200p 390p

UV ERASERS
All erasers with built in safety switch and main:
indicator.
UV1 B erases up to 6 eproms at a time.... £47(c)
UV1 T as above but with a timer £59(c)
UV140 erases up to 14 eproms at a time tta (b)
UV141 as above but with a tinier £88 (b)

D CONNECTORS
No of Ways

9 15 25 37
MALE:
Ang.Pins 120 180 230 350
Solder 60 85 125 170
IDC 175 275 325 -
FEMALE:
St Pin 100 140 210 380
Ang.pins 160 210 275 440
Solder 90 130 195 290
IDC 195 325 375 -
St Hood 90 95 100 120
Screw 130 150 175 -
Lock

EDGE CONNECTORS
0.1" 0.156"

2 .: 6 -way (commodore) - 300p
2.c 16way 150p -2 x 12 -way (vic 20) - 350p
2 x 18-wa 140p
2 x 23-way RX81) 17-5p 220p
2 x 25 -way 225p 220p
2 x 28 -way (Spectrum) 200p -
2 x 36 -way 250p -
1 x 43.way 260p -
2 x 22 -way 190p -
2 x 43 -way 39561
1 x 77 -way 400p 500p-
2 x 50-way(S100conn) 600p -

AMPHENOL
CONNECTORS

Solder ZDC
36 way plug 500p 475p
36 way aid
24 way plug

IEEE
24 way slit

IEEE

550p

475p

500p

500p

475p

500p
PCB Mtg Sid Mg Pin

24 way 700p 36way 750p

RIBBON

10 -way
16way
20 -way
26 -way

(grey/metre)

40p
60p
85p

120p

34 -way
40 -way
50 -way
64 -way

180
180pp

200p
250p

EURO CONNECTORS
DIN 41612 Mug Socket
2 x 32 way St Pin 230p 275p
2 x 32 way Ang Pin 275p 320p
3 x 32 way St Pin 260p 300p
3 x 32 way Ang Pin 375p 400p
IDCSkt A+ 8 400p
IDCSktA+C 400p
For 2 x 32 way please specify
spacing (A + B, A + C).

GENDER CHANGERS
25 way D type

Male to Male £10
Male to Female £10
Female to Female £10

TEXTOOL ZIF
SOCKETS 24 -pin £7.50
28 -pin MOO 40.pin £12

MISC CONNS
21 pin Scarf Connector.200p
8 pin Video Connector.200p

RS 232 JUMPERS.
(25 way D)

24" Single end Male £5.00
24" Single end Female £5.25
24" Female Female £10.00
24" Male Male £9.50
24" Male Female £8.50

4 -way 90p 6 -way 105p
8 -way 120p 10 -way 140p

14 pin
16 pin
18 pin
20 pin
24 pin
28 pin
40 pin

DIL HEADERS
Solder IDC
40p 100p
50p 110p
60p
75p
100p 1404
160p
200p 2250

TECHNOLINE
VIEWDATA SYSTEM
Using 'Prestel' type protocols
for information and orders
phone 01-450 9764. 24 hour
service, 7 days a week.
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NEWS: NEWS: NEWS: NEWS: NEWS: NEWS: NEWS:

 Greenweld is planning to
celebrate summer by having a
clear out of all its old 'Bargain List'
stock. From June 15th there will
be big price reductions on many
items with some on sale for half
price. Those who already have a
Greenweld catalogue can obtain
a sale price list free -of -charge
while new customers will have to
pay £1.00 for the catalogue and
price list. Greenweld Electronics
Ltd, 443 Millbrook Road, South-
ampton S01 OHX. Tel: (0703) 772
501.

 Test equipment specialist
Alpha Electronics has issued its
Spring 1987 catalogue. Its six pages
list a selection of analogue and
digital multimeters plus attenu-
ators, leads, pocket electrical
testers and probes measuring
temperature and rotational speed.
The catalogue is free from Alpha
Electronics Ltd, Unit 5, Linstock
Trading Estate, Wigan Road, Ather-
ton M29 OQA. Tel: (0942) 873 434.

 The City & Guilds of London
Institute is an examining body
which offers qualifications in a
wide range of craft and technical
subjects, most of which can be
taken on day release as well as on
full-time courses. A new pamphlet
from the Institute lists the qualifi-
cations available in subjects such
as electronics, electrical instal-
lation and computing and explains
how these are recognised by
industry and professional bodies.
A helpful graph shows how
students progress through the
various levels of qualification and
there are some brief case histories
of people who are taking or have
taken CGLI courses. The City &
Guilds of London Institute, 76
Portland Place, London WIN 4AA.

 We often tell you about com-
panies publishing guides to their
product lines but here's one
publishing a guide to the guides.
Axiom distribute Motorola
products and they have put
together a complete guide to the
literature available on Motorola
devices. For details contact Axiom
Electronics Ltd, Turnpike Road,
Cressex Industrial Estate, High
Wycombe, Buckinghamshire HP12
3NR. Tel: (0494) 442 181.

 The range of control knobs
and accessories manufactured by
Sifam Ltd is described in a 16 -page
A4 colour catalogue recently
issued by the company. Collet,
push -on and slide potentiometer
knobs are among the types
covered and the catalogue also
lists knob caps, dials, pointers,
assembly tools and push-button
switch caps. Contact Sifam Ltd,
Accessories Division, Woodland
Road, Torquay, Devon TQ2 7AY.
Tel: (0803) 63822.

Digital Storage Scope Add -On
Thandar Electronics has intro-
duced a portable, low -power

digital storage unit which allows
waveforms to be captured and
stored on an ordinary real-time
oscilloscope.

At its minimum sampling rate
the unit can capture slowly -
changing waveforms lasting more
than an hour whilst the maximum
rate of 200kHz allows it to capture
fast transients and similar events.
The operating modes available are
real-time, refresh, roll and single -
shot and the trigger facilities allow
the unit either to start sampling
when a trigger signal is received

or to sample continuously and
use the trigger pulse to define the
mid -point or end of the sampling
period.

The unit has variable input
sensitivity down to 5mV and uses
a 1K memory to store data. Oper-
ation is from batteries or from the
mains via an AC adaptor and data
stored in the memory can be
retained for up to four years when
batteries are fitted.

The TD201 costs £195 plus VAT
and is available from Thandar
Electronics Ltd, London Road, St.
Ives, Huntingdon, Cambridge-
shire PE17 4HJ. Tel: (0480) 64646.

Hi-Fi Kit Claims High Performance
Gatehouse Audio says its new
Gate One amplifier is no

ordinary kit design.
Selling for £161, the amplifier is

said to provide a sound quality
equal to that of amplifiers in the
£300-f400 class while sacrificing
nothing in terms of facilities or
appearance.

The Gate One provides 40 watts
per channel into 8R (80 watts into
4R) and accepts inputs from
moving -coil cartridges and CD
players as well as from moving
magnet cartridges, tuners and tape
recorders. Features include a tone
cancel switch which removes the

treble and bass controls from
circuit when not required, a sub-
sonic filter to remove noise on
discs and a bass boost facility for
use with loudspeakers which have
a poor bass response.

Full instructions are included
and the PCB is screen printed with
component numbers and loca-
tions to simplify assembly. The
amplifier is also available ready -
built for £201.25. Prices include
carriage and VAT.

Gatehouse Audio, 105 High
Street, Evesham, Worcestershire
WR11 4EB. Tel: (0386) 48873.

IC Firms Fight
Health Scare

Electronics companies in
America's Silicon Valley are

fighting to retain their non-union
working policies following the
publication of a report which
highlights increasing health prob-
lems among female workers.

The report was drawn up by
researchers at the University of
Massachusetts and catalogues the
health problems of female pro-
duction workers at a DEC
semiconductor plant. Labour and
womens' rights groups have
seized on the findings and used
them to challenge the safety of
semiconductor manufacturing
plants around the world.

Worried by the bad publicity,
some companies have refused to
employ women on production
tasks. Women's rights groups insist
this is discrimination and say the
companies should concentrate on
finding the cause of the problems.

A coalition of concerned groups
wrote to the heads of 15 major
semiconductor manufacturers
and invited them to meet and
discuss the report. Many refused,
believing that to respond to the
letter would confer recognition on
the groups as workers' represen-
tatives and so open up the way to
unionisation. This would remove
the manufacturers' ability to cut
costs rapidly when necessary
simply by sacking thousands of
workers.

Instead, the industry has res-
ponded with an attempt to
discredit the report, describing it
as 'too small to make it applicable
to the industry as a whole'. An
internal report is being planned by
the Semiconductor Industry Asso-
ciation (SIA) to determine how
best to mount a health study.
However, many people are critical
of the SlAs decision not to accept
an offer of help from the
University of California, widely
recognised as a centre of
excellence in occupational health
matters.

TV Sound In
The Balance

he BBC and the IBA are
I planning to conduct a series of

tests to investigate the intelligi-
bility of dialogue in television
programmes.

The initiative follows comlaints
from people with hearing difficul-
ties who say they cannot follow
dialogue easily when it is accom-
panied by background music,
sound effects or audience noises.
A working party set up by the two
organisations will assess the
intelligibility of dialogue both for
people with hearing difficulties
and those with normal hearing.
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NEWS: NEWS: NEWS: NEWS: NEWS: NEWS: NEWS:

Z80 Features,
Sixteen Bits
f

-llowing the success of the
8 -bit Z80 microprocessor, Zilog

has introduced a CMOS 16 -bit
version which offers full compati-
bility and improved performance.

The Z280 can operate in 8 or
16 -bit mode, allowing it to use all
existing Z80 applications software
and to be interfaced easily with
Z80 peripherals. In 16 -bit mode it
can be used with Zilog's family of
Z -BUS peripherals.

Improved features include clock
speeds from 10 to 25MHz, a 16M
byte on -chip memory manage-
ment unit and a 256 byte instruc-
tion and data cache which can be
used in conjunction with the burst
mode access facility on modern
DRAMs. A number of functions
which would previously have been
carried out by peripheral devices
have been built-in to the Z280
including three 16 -bit counter/
timers, a full duplex UART and
four channels of DMA.

Zilog claims to have captured
over 35% of the 8 -bit market with
the Z80 and says the library of soft-
ware available for the device is the
most extensive in the world. The
Z280 will allow companies to pre-
serve the value of their investment
in Z80 hardware and software
while gaining the benefits of im-
proved performance, higher levels
of integration and low power
consumption.

The 2280 is available now and
costs about $27 in quantities of a
thousand.

Zilog, 1315 Dell Avenue, Camp-
bell, California 95008, United
States of America.

A Job - If You're
Quick Enough

Students who don't start job
hunting until they have fini-

shed their studies are taking an
unnecessary risk according to a
new report from PA Personnel
Services.

Competition for graduates has
been building up for several years,
and employers now start recruit-
ing as early as October in the final
year in order to secure the best
students.

Those studying shortage sub-
jects such as electronic engineer-
ing or computer sciences may still
be able to find jobs once the
exams are over, but in general
employers are only taking the best
and those who show real initiative.
Late entry into the employment
market is inadvisable in today's
climate of high unemployment,
the report says.

The Pay Research Unit, PA
Personnel Services, Hyde Park
House, 60A Knightsbridge, London
SWIX 7LE. Tel: 01-235 6060.

Small PSU For Small Budgets
The Minipower PSU is a single -

rail bench power supply which
has been designed to offer good
performance at a low price.

At just over f30 inclusive, the
Minipower is expected to prove
popular with schools and col-
leges, hobbyists, model -makers
and any individual or organisation
operating on a tight budget.

The Minipower provides a regu-
lated DC voltage which is
continuously variable between 0
and 30V (35V absolute maximum)

at currents up to 1.5A. An auto-
matic current limiting circuit
protects the supply from over-
load. The output voltage remains
constant to within 0.01% from
zero to full load, line regulation
is to within 03% and the total
output noise level is 150uV.

The Minipower PSU costs
£31.70 including VAT and postage
and is available from Wednesday
Electronics, 4 Church Street,
Offenham, Worcestershire WR11
5RW. Tel: (0386) 40314.

Optical Communications The Easy Way
A new data communication link

A from Hitachi offers all the
advantages of fibre optic cable but
is as easy to use as an ordinary
digital serial interface.

The HAC105 cable has two fibre
optic cores to allow full duplex
operation and has all the neces-
sary transmit and receive circuitry
built into the moulded plugs at
each end. A simple PCB -mounting
socket allows the cable to be
connected directly to logic circuit
boards while an active adaptor is
available to enable the cable to be
used with RS232 links.

The cable is available in standard
lengths of 5, 10 and 20 metres with
other lengths available to order in
suitable quantities. Power for the

cable circuitry is derived from the
board circuitry where a PCB
socket is used or from a mains
power unit when the RS232
adaptor is being used.

The cable and adaptors are only
available in large quantities at
present but Hitachi hope to
arrange dealerships which will
make them available in smaller
quantities. A one-off price of
around £30 is anticipated for the
cable with the ADPRSI RS232
adaptors costing around £65.

A brochure giving full technical
details of the system is available
from Hitachi Electronic Com-
ponents (UK) Ltd, 21 Upton Road,
Watford, Hertfordshire WD1 7TP.
Tel: (0923) 46488.

 The latest edition of Ferranti's
MOSFET handbook contains over
340 pages of data on the com-
pany's range of enhancement
mode N and P channel devices.
Surface mounting types are now
included along with the more
traditional TO -92, TO -39 and
TO -220 packages and the hand-
book also features a comprehen-
sive cross reference list of industry
part numbers. Copies are avail-
able free -of -charge from Ferranti
Electronics Ltd, Fields New Road,
Chadderton, Oldham, Lancashire
OL9 8NP. Tel: 061-624 0515.

 A new 44 -page colour brochure
from PKS-Digiplan Ltd contains a
wealth of information on motion
control techniques as well as
describing the company's range of
motor drive and control modules.
The topics covered include open
and closed loop control of DC and
stepper motors, motor and drive
selection criteria, torque calcula-
tion and inertia matching. There
are also worked examples for a
variety of different applications.
PKS-Digiplan Ltd, 21-22 Balena
Close, Creek moor, Poole, Dorset
BH17 7DX. Tel: (0202) 690 911.

 Omni Electronics is a recently-

established, family -run company
which supplies electronic com-
ponents, kits, tools and acces-
sories. Everything listed in their
catalogue is normally available by
return of post and the company
will also try to obtain 'difficult'
components to order. The cata-
logue costs 38p inclusive from
Omni Electronics, 174 Dalkeith
Road, Edinburgh EH16 5DX. Tel:
031-667 2611.

 A potentially serious bug has
been found in the 32 -bit multi-
plier logic of Intel's 80386
microprocessor. About 100,000 of
the devices have already been
sold but most have been used in
16 -bit DOS applications where the
bug is not apparent. However,
Intel believes that many com-
panies are now planning to use
the 80386 in more critical
applications and reckons it has
about nine months to correct the
fault. The cost of field -replace-
ment for faulty devices could run
as high as $30 million, a heavy
blow for the company which has
just returned to profitability after
a period of heavy losses.

 Yes, we know, the supposed
safety problem with Amstrad's
PC1512 IBM clone was the absence
of a mains earth, not the absence
of a mains lead as we reported last
month. A suitable revenge awaits
our news writer should we ever
find him again, but just at the
moment he seems to have gone to
ground.
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INTERNATIONAL I

AN ARGUS SPECIALIST PUBLICATION

r NIS
CARS CARS CARS
The August issue of ETI contains a whole bundle of stuff
for the motorist and the DVLC has graciously decided
to bring out a new registration number prefix (E for ETI)
in August in our honour.

Keith Brindley has been taking a look at the world of auto
electronics. Although high technology has been
comparatively slow to filter through to the conservative
car industry it looks like things are changing at last.

I

There's several short and easy projects for the DIY
motorist in the August issue too - everything from a car
alarm to a very novel rev counter.

PLUS
For readers reliant on public transport, next month's ETI
has all the old favourites which go to make up Britain's
best loved magazine for the electronics enthusiast.
There's projects, features, news, diary, Tech Tips, ads,
special offers, letters and so much more.

THE AUGUST ISSUE OF ETI OUT 3rd JULY
MISS IT AT YOUR PERIL!

All the articles listed are in an advanced state of preparation but circumstances beyond our control may prevent publication.

The Woodworker
Guide to

SMOKE DETECTORS

CHILD PROOFING
LIGHTING

SAFES

SECURITY
LOCKS

FIRE DOORS

From Woodworker,
Britain's leading
woodworking
magazine

make your home more secure:
doors, windows, alarms, fire
precautions and child proofing-
it's all in this invaluable do-it-
yourself manual.

At your newsagent NOW!
or order direct for £1.50 + 50p
p&p from Infonet, 10-13 Times
House, 179 The Marlowes, Hemel
Hempstead, Herts. HP11BR
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NEWS: NEWS: NEWS: NEWS: NEWS: NEWS: NEWS:

The Italian
Collection

West Hyde has extended its
range of instrument cases

with the introduction of several
new low-cost designs from Teko
of Italy.

They come in free-standing and
wall -mounting varieties, in a

range of colours and can be speci-
fied with lacquered aluminium
front panels, internal PCB mount-
ing slots and many other features.
Contact West Hyde Develop-
ments lid, 9-10 Park Street, Ayles-
bury, Buckinghamshire HP20 1ET.
Tel: (02%) 20441.

Changing Attitudes To Information Technology
Bstain is in a good position to
take advantage of information

technology and meet the chal-
lenges of the 21st century, accord-
ing to a new report from the
National Economical Develop-
ment Office.

However, if we are to take up the
challenge we need to pay far more
attention to education and train-
ing and we need to change many
of our attitudes.

The report considers the

changes likely to result from the
application of information tech-
nology in Britain in the period up
to the year 2010. As well as taking
such a long-term view it takes
account of values.

To bring about positive changes
we need to overhaul our edu-
cational system. The report
describes education as 'massively
under-resourced' and calls for ex-
pansion coupled with a shift of
emphasis from theory to practical

application. The present policy of
providing science and engineering
places at the expense of arts
places is rejected by the authors
who feel our society will need
more of both types of student in
the future.

The report is entitled IT Futures
. IT Can Work and costs £20 in-

clusive from NEDO Books, Mill -
bank Tower, Millbank, London
SW1P 4QX. Tel: 01-211 5989.

'Nuclear Power In The UK
is the latest in a series of energy
factsheets produced by the Public
Affairs Board of the IEE. It aims
to provide basic technical infor
mation at a level suitable for the
intelligent layman and covers
such topics as the history of
nuclear power in this country,
the physical principles under
lying reactor operation, the
question of safety and the eco
nomics of nuclear energy. Copies
may be obtained free -of -charge
from the PAB Secretariat, IEE
Savoy Place, London WC2R OBL
Tel: 01 - 240 1871.

If you hadn't heard of Clare
Instruments until you saw the
51300 Clamp Tester in last month
News Digest (you did see it, didn't
you?) now is your chance to find
out more. The company has
issued a catalogue covering its
complete range of ELCB testers,
high voltage flash testers, 500V
megohmeters and other specia
lised safety equipment plus more
general items such as watt -meters,
resistance bridges and
ohmeters and of course, clamp
ammeters. Contact Clare Instru-
ments Ltd, Woodsway, Goring -by
Sea, Worthing, West Sussex BN12
4QY. Tel: (0903) 502 551.

V. V. V.
p . V.

p

UK Telecommunications Networks: Present &
Future - June 2 -3rd
IEE, London. Conference. Contact the IEE at
the address below.

CableSat '87 - June 2 -4th
Metropole Hotel, Brighton. Exhibition and
conference. Contact Online at the address
below.

International ISDN Conference - June
15 -18th
London. Conference on the Integrated
Services Digital Network. Contact Online at
the address below.

Networks '87 - June 16 -18th
London. For details contact Online at the
address below.

Scottish Technology Week - June 16 -18th
Scottish Exhibition Centre, Gasgow. Single
event combining the Scottish Electronic
Technology Show & Conference, the Scottish
Factory Efficiency Show & Conference and
OEM Scotland. Contact Cahners at the
address below.

Radio Frequency Techniques - July 19 -24th
University of Bradford. Vacation school
organised by the IEE. Contact them at the
address below.

Condition Monitoring For Safety - June 25th
Regent Crest Hotel, London. Seminar and
Exhibition. Contact ERA Technology on (0372)
374 151.

Satellite Communication Systems - July
26 -31st
University of Surrey. Vacation school organised
by the IEE. Contact them at the address below.

Designing For Electromagnetic Compatability
- September 13 -18th
University of Sussex. Vacation school
organised by the IEE. See address below.

7th International Display Research Con-
ference - September 15 -17th
The IEE, London. Conference covering all
aspects of electronic display research. Jointly
organised by a number of professional bodies.
Contact the Institute of Physics on 01-235 6111.

Design Engineering Show - September
15 -18th
NEC, Birmingham. Exhibition and conference
covering all areas of engineering including
electronics and CAD/CAM. Contact Cahners
on 01-891 5051.

IDEX '87 - September 21 -23rd
Metropole Exhibition Halls, Brighton. See April
'87 ETI or contact Nutwood Exhibitions on
(04848) 25891.

Semiconductor International - September

NEC, Birmingham. Covers materials, design
assembly and testing of semiconductors.
Contact Cahners at the address below.

Internepcon - October 6 -8th
Metropole Convention Centre, Brighton.
Exhibition and conference covering wire,
cables, power supplies, components and
racks/cases. Contact Cahners at the address
below.

Automotive Electronics - October 12 -15th
The IEE, London. International conference
organised by the IEE in conjunction with many
other professional bodies. Contact them at the
address below.

Conference For Young Engineers - October
16 -18th
Strand Palace Hotel, London. Weekend
conference on commercial awareness and
business skills for young engineers (under 30)
of all disciplines. Events include an engineer-
ing company simulation game which tests the
ideas under discussion. Contact the IEE at the
address below.

Radar '87 - October 19 -21st
Kensington & Chelsea Town Hall, London.
International conference on civil and military
systems organised by the IEE and the American
IEEE. Contact the IEE at the address below.

International Video & Communications
Exhibitions - October 18 -21st
Metropole Exhibition Centre, Brighton.
Exhibition with seminar programme covering
video equipment, services, programme pro-
duction, etc. Contact Peter Peregrinus Ltd at
the IEE address below.

Testmex '87 - October 20 -22nd
Business Design Centre, London. Exhibition
covering all areas of electronic test and
measurement. Contact Network Events on
(0280) 815 226.

Addresses:
Cahners Exhibitions Ltd, Chatsworth House,
59 London Road, Twickenham TW1 3SZ. Tel:
01-891 5051.

Institute of Electrical Engineers, Savoy Place,
London WC2 OBL. Tel: 01-240 1871.

Online Conferences Ltd, Pinner Green House,
Ash Hill Drive, Pinner, Middlesex HA5 2AE. Tel:
01-868 4466.
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BIO-FEEDBACK
ACCESSORIES

A METER
MOVEMENT
which can be bunt
into your bio-
feedback monitor
to make it a completely self-contained
instrument. Don't worry if you've already drilled
the terminal holes -the meter will cover them upl

SENSITIVE METER MOVEMENT
ONLY £1.901

SPARE ELECTRODES
AND GEL

5 sets of electrodes (10 electrode pads)
and a sachet of conductive gel, all for £2.90.

LEDs

RECTANGULAR
LEDs

Green
rectangular LEDs
for bar -graph
displays.
50 for £3.50
1000 for £45

100 for £6 500 for £25

DIGITAL AND AUDIO
EQUIPMENT LEDs

//
9/

Assorted 3mm LEDs. red, green, yellow and
orange. 25 of each (100 LEDs) for £6.80

PROJECT BOX
WITH BATTERY
COMPARTMENT

As used in our
tachometer and
bio-feedback kits.
This attractive/and versatile
case can be used to house the experimenter kit
projects, or your own battery operated projects.

PROJECT CASE
WITH PP3 BATTERY
COMPARTMENT ONLY £2.60!

LEDSCOPE

FEATURED IN ETI JANUARY 19117

Tony Ellis's famous LED oscilloscope. The
most important bench instrument for any
electronics enthusiast must be a 'scope , and at
this price anybody can afford one! The
Ledscope also acts as a voltmeter and
ohm -meter. It's got everything!

The complete parts set includes a smart
brushed aluminium case, PCB, all components,
pots, knobs, switches, and full instructions.

LEDSCOPE PARTS SET, WITH CASE

ONLY £59.95!

SUITABLE PROBE SET £7.95

BIO-FEEDBACK

FEATURED IN ETI
DECEMBER 1986
A complete parts set for
the ETI bio-feedback
monitor. Previously
offered at £14.55, the
lest few sets to clear at
£9.991 We wit also supply a free meter
movement for the monitor.
The complete parts set includes case, PCB, all
components, meter and full instructions.

YOUR
LAST
CHANCE

BIO-FEEDBACK
PARTS SET
ONLY £9.991

.c\se

FREE"3 t. WITH

Q

$3,0,,,A

METER!

HI-FI POWER
METER
FEATURED IN ETI
MAY 1987
Measure the output
power of your hi-fi
with the ETI
power meter. The meters
can be back -lit for effect -
the scale and 'power' legend will glow green to
contrast with Me red pointer. Two switched
ranges give readings of 0-10W and 0-100W.

The parts set consists of meter movement,
PCB, all components, range
switch and full instructions.

MONO POWER METER PARTS SET C3.90
STEREO POWER METER PARTS SET C7.20
SUITABLE CASE C7.50

TACHOMETER AND MATCHBOX
DWELL METER AMPLIFIER
FEATURED IN ETI
JANUARY 1987
MOTORISTS QUIZ
You are dnving along the
mad one day when the
sound of a hom makes you
look behind. The driver of a
milk float is cursing you for
driving so slowly. A whilel later, an invalid carriage
overtakes you, and just as you turn into your drive you
hear a tractor driver mutter 'At last I can get out of first
gear!'

Do you:
a) Fit a £500 Pie -in -ear in -car stereo with digital flex,

woofers and 24 -band ramificabon?
b) Buy a set of fluffy dice and sticker saying 'My other

car is a Macaroni/
c) Give your car in part exchange for a milk float/ invalid

carnage/ tractor?
d) Tune your engine.

The combined tachometer and dwell meter parts set
contains: case with battery compartments; ptinted circuit
board; all components, switches: plug, socket and test
leads; battery connector; hill instructions. The answer to
the quiz, by the way, is: et Buy a bright red Lotus Esprit.

TACHOMETER AND DWELL METER PARTS SET

£12.90 (with terminals tor external meter)

£16.40 (win, sea contained meter)

FEATURED IN ETI,
APRIL 1986
No ordinary amplifiers,
these. When our first
customers took an
interest, it was for the
diminutive size (both
modules veil fit in a
matchbox!). the total disregard for power supplies and
speaker impedances, and the impressive power outPut
from these lisle amplifiers. When they re -ordered, it was
for the sound quality

Two amplifier modules were described, both based on
the powerful L165V IC. The single IC version will deliver
over 20 Ways with a sortable speaker and power supply.
The bridge version can provide up to 50WI Although the
specified supply voltage and speaker impedance must be
used to achieve maximum power, both modules are quite
happy to work from any voltage between 12V and 32V, and
will accommodate any type of speaker The bodge version
is ideal for giving a boost to car Hi-Fi systems, driving two
4 Ohm speakers in parallel on each channel for best effect. -

Both designer -approved parts sets consist of a roller
tinned printed circuit board and an components. The
L165V Cs are also available individually, with a free mini
data Moe-19meg specifications and suggested circuits.

idiqpN1.17

SINGLE IC AutrcHBOx BRIDGE
AMPLIFIER SET AMPLIFIER SET
125W eta 4 Ohms) (SOW into a Ohms)

£6.50 £8.90

L1a5V IC,

wth data,

£3.90

Complete Parts Sets for ETI Projects
MAINS
CONDITIONER
FEATURED IN ETI,
SEPTEMBER 1986

It is astonishing how many
people buy or build top-flight
hi-fi equipment, and then
connect it toe noisy spiky
mains supply. Rather
like buying a Ferrari and
trying to run it on paraffin, you might think. Expecting
Crystal clear sound, the poor music enthusiast ends
up with a muddy confused mush, and feeis that
he has somehow been cheated. 'Is this hi-fi?
My music centre sounded rust as good(

The domestic mains supply is riddled with
RF interference, noise, transient spikes, and
goodness knows what else. Computers crash,
radios pop and crackle, tape recordings are spoiled
and hi-fi sounds 'not quite right'. Why put up with
It when the solution is so simple? The ETI mains
conditioner is the lowest cost upgrade you will ever
butt and probably the most effective/

Our approved parts set consists of PCB, an
components, torcncn. enamelled Wire. fixing ties,
feet response VOR', and full instructions,

En MaiNSCONDITIONSR !PANTS SET ONLY £4.60 I

'Note: the toroid and VDR supplied are superb,
to the types specified in the article.

MATCH BOX
AMPLIFIERS
20W Single IC parts set £6.50

50W Bridge Amplifier parts wet £8.90

Lissy Power Amplifier IC, with data, £3.90

CREDIT CARD
CASINO
FEATURED IN ETI,
MARCH 1987

This wicked little pocket
gambling maching
measures only
3"x2"0/2". It will play all
kinds of casino games,
including:

 Roulette
 Craps
 Pontoon
Our approved parts set comes complete
with case; self-adhesive fascia; tinned 1/
and drilled printed circuit board;
all components; hardware; full 4,4e'
instructions and three different e.,A,
games to playl J 4r
CASINO PARTS
SET ONLY fOT- 4<e
£5.901

cr

LM2917
EXPERIMENTER SET
Consists of LM2917 IC, special printed circuit board and
detailed instructions with data and circuits for eight
different protects to build. Can be used to experiment
with the circuits in the 'Next Great tittle IC' feature
(ETI, December 1986).

LM2917 Experimenter Set £5.80

Orders should be sent to Specialist Semiconductors
at the address below including 60p towards postage
and packing. Please allow up to 14 days for delivery.
There is no telephone service at the moment, but at
letters or requests for lists will be answered (at top
speed if you send SAE!)

MAINS
CONTROLLER
FEATURED IN ETI,
JANUARY 1987

Have you now wondered what
people do wan ell those computer
interlaces? 'Put your computer
in control,' say the ads. 'The
Spectrabeeb has eigM TTL
Outputs: Whet on earth can
you control with a TTL output?
A torch bulb?

The ETI Mains Controller Is a logic to mains intonete
which allows you to control loads of up to 500W Pm your
computer or logic circuits. An opto-000Pkw Owe. IWO., or
at east 2,500V, so the controiler can he conrwcted to
experimental circuits, computers and control proects
compete safety. Follow your computer interlace with a mains
controller and you're raaNy In business with automatic
control!

The mains controller connects directly to met TTL
bunnies without extemN components, and can be driven by
CMOS with the addition of a translator and tWs resistors
(supplied).

Your mains controlter parts sal writes.: high quality roller
tinned PCB; MOC3021 opto-coupler; MVP Sec with
heatenk, mounting hardware and heataink compound; an
components, Including snubber components for switching
mcluctive loads, transistor arid resistors for CMOS interlace
full instrUCtiOne.

MAINS CONTROLLER PARTS
SET £6.20

RUGGED
PLASTIC
CASE,
suitable for mains conditioner
and mains controller.

ONLY £1.65

POWERFUL AIR
IONISER
FEATURED IN ETI,
JULY 1986

Ions have been described
as 'vitamins of the air by
the health magazines,
and have been credited
with everything hom
curing hay lever and
asthma to improving concentration and putting an end
to insomnia Although some of the claims may be
exaggerated, there Is no doubt that ionised air is much
cleaner and purer, and seems much more Invigorating
than 'dead' air.

The DIRECT ION ioniser caused a greet deal of
excitement when it appeared as a constructional project
In ETI. At last, an ioniser that was comparable with
(better than?) commercial products, was reliable, good
to build and fun! Aped from the serious applications,
some of the suggested experiments were outrageous!

We can supply a matched set of pads, fully
approved by the designer, to build this unique protect.
The set includes a tuner tinned printed circtat board,
66 components, case, mains lead, and even the parts
for the tester According to one customer, the set costs
'about a third of the price of the individual components'.
What more can we say?

Instructions are
included PARTS SET £9.50

DIRECT ION

Our best setting anise. kit is
now available with an elegant white case.

WHITE IONISER
PARTS SET ONLY £9.801

FOUNDERS HOUSE REDBROOK MONMOUTH GWENT



LETTERS

READ/WRITE
Missing MIDI

lam considering building the MIDI
I Master Keyboard from the May
issue and I have had difficulty in
contacting Clef Products for the key-
board mechanism.

It seems that this company is no
longer trading. Is there another suit-
able source for the key switches?

Jonathan Templar
Richmond, Surrey.

Cleff Products do seem to have ceased
trading but suitable keyboard mecha-
nisms are available elsewhere. Maplin
can supply the keyboard mechanics and
the individual contact springs and bus
bars. Unfortunately the mechanics are
only available in 49 and 61 note versions
but a 72 note keyboard could easily be
constructed from two of these cut down
(wasteful but a good source of spares!).

WEM (Tel: 01-761 6568) can provide
two octave keyboard mechanics (which
can be joined end to end), complete
with bus bars. These may require a little
modification but cost only DI a time.

Radio Activity

My hobby has always been con-
structing and experimenting

with VHF broadcast transmitters
(88-108MHz). I have built and quite
often use a stereo FM transmitter
with 120W output from solid state
devices. The response from listeners
over 40 miles away is fascinating.

Perhaps this subject is a bit taboo
but I would be pleased to hear from
others who tinker with broadcasting
equipment.

Paul Smith
(Address supplied).

The Department of Trade and Industry
would be most pleased to hear from
likeminded people too! This activity is
not at all taboo, it's just downright illegal.

Although low power transmitters are
legal in some other European countries
and plans for similar legislation here
have been made (and shelved) it is still
against the law to transmit in this way
without a licence (which will not be
granted for this kind of use).

If you get caught (which should not
be difficult for the DTI as you must stick
out like the radio equivalent of a sore
thumb) the DTI will come down on you
like the proverbial ton (or even tonne)
of bricks with a hefty fine or a spell at
Her Majesty's pleasure and confiscate all
your gear.

If any other readers still want to get
in touch with Mr. Smith they can write
to him care of ETI (enclose a stamped
envelope) but don't say we didn't warn
you!

Decline And Fall

With less children today interes-
ted in an electronics career

and talent scouts with cheque books
from the States awaiting our gradu-
ates, I had hoped the recent budget
would have done more for our
homebased science and technology.

Are we going to see a repeat of
the hospitals where a nurse finds a
more lucrative career serving in a
shop nine to five?

The new Silicon Glen in Scotland
is very impressive but when you tour
this country and see the wilderness
of the forgotten heroes, listen to
their despair in Durham, Sheffield
and Lincoln, you realise every city
needs a Silicon Valley of new
industries.

Incidentally, I very much enjoyed
Anna Paczuska's contribution on
'Bad Health in Electronics' back in
the August 1986 ETI. More please!
With man pushing the frontiers of
Electronics Technology to unknown
limits for space travel and defence it
is extremely interesting to read the
problems behind the science of

man's capabilities.
However, the limits of the science

were clearly realised recently when
a friend accidentally wired a 10p 63V
capacitor the wrong way across a 50V
power supply. He nearly lost an eye
and the metal top of the radial
lodged in the ceiling tiles nine feet
up. He now leaves the room before
switching on!

Keith Lawrence
Ilkley, West Yorkshire.

We couldn't agree more. Interest in
electronics as a hobby has certainly
declined over the last few years and
government funding for research and
development and for investment in
industry seems set to do its best to kill
off what is left of the British electronics
manufacturing base.

Any millionaire ETI readers should
find a local electronics firm to invest in
immediately.

Shock, Horror, Probes

What a surprise you would get if
you held the ends of the

probes from a resistance meter and
got the reading I did. Please explain
this one.

C. Ford

Easy one this, for any regular reader of
ETI. If you're not a regular reader go and
stand in the corner immediately. If you
are a regular reader but didn't read the
pieces on biofeedback and galvanic skin
response back in the November and
December 1986 issues, go and stand in
two corners (at once).

Skin has a fairly low resistance -
anything from about 5k0 to 1A40. The
variations in resistance tell you all sorts
of interesting things about your body
and state of mind. In the ETI office we
go around the whole time with probes
sticking into bits of our anatomy just to
see if we're still awake!

The ETI post room staff are
planning, to walk around China at
the end of the year in aid of the
campaign to save the South York-
shire Mongoose and so they need
plenty of training lugging heavy
mail sacks. All ETI readers are
formally requested to send in one
interesting letter each for this
page. Write to:
Electronics Today International
1 Golden Square
London W1R 3AB. ETI

ETI JULY 1987 11



Send
50p & SAE

for CATALOGUE
(refundable with first order)

ORDERS: RING (01) 567 8910 - 24 HRS
POWER STROBE KIT

New
Designed to produce a high

j, intensity light pulse at a
variable frequency of 1 to

I

15Hz this kit also includes
circuitry to trigger the light
from an external voltage

source (eg. a loudspeaker) via an opto isolator.
Instructions are also supplied on modifying the
unit for manual triggering, as a slave flash in
photographic applications or as a warning
beacon in security applications. The kit
includes a high quality pcb, components,
connectors, 5Ws strobe tube and full assembly
instructions. Supply: 240V ac. Size: 75x50x45
XK124 STROBOSCOPE KIT £12.50

HIGH SECURITY LOCK KIT
Designed for use with our lock mechanism
(701 150) this kit will operate from a 9V to 15V
supply drawing a standby current of only
50uA. There are over 5000 possible 4 -digit
combinations and the sequence can be
easily changed. To make things even more
difficult for an unauthorised user an alarm
can be sounded after 3 to 9 incorrect entries -
selectable by means of a link. The alarm can
sound for a few seconds to over 3 minutes
during which time the keyboard is disabled
preventing further entries. A latched or
momentary output is available making the
unit ideal for door locks, burglar alarms, car
immobilisers, etc. A membrane keyboard or
pushbutton switches may be used and a beep
sounds when a key is depressed. Kit includes
high quality PCB, all components,
connectors, high power piezo buzzer and full
assembly and user instructions.
XK121 LOCK KIT £15.95
350 118 Set of Keyboard Switches .. £4.00
KB12S 12 -Way Membrane Keyboard 19.98
701 150 Electric Lock Mechanism £16.50

VERSATILE REMOTE
CONTROL KIT

This kit includes
all components
(f transformer)
to make a sensi-
tive IR receiver
with 16 logic out -
pots (0-15V) which with suitable interface
circuitry (relays, triacs, etc- details supplied)
can be used to switch up to 16 items of
equipment on or off remotely. The outputs
may be latched (to the last received code) or
momentary (on during transmission) by
specifying the decoder IC and a 15V stabil-
ised supply is available to power external
circuits.

Supply: 240V AC or 15-24V DC at 10mA.
Size (excluding transformer) 9 x 4 x 2 cms.
The companion transmitter is the MK18 which
operates from a 9V PP3 battery and gives a range
of up to efilft. Two keyboards are available MK9 (4 -
way) and MK10 (16 -way). depending on the number
of outputs to be used
MK12 IR Receiver (incl. transformer) - £14.86
MK18 Transmitter £7.50
MK9 4 -Way Keyboard £2.00
MK10 16 -Way Keyboard £5.95
601 133 Box for Transmitter £2.60

PROPORTIONAL TEMPERATURE
CONTROLLER KIT

Uses "burst fire"
technique to maintain
temperature to within

lot 0.5°C. Ideal for photo-
graphy, incubators

ti wine -making, etc. Max.
load 3kw (240V ac) Temp. range up to 90°C.
Size: 7x4x2.5cms.
MK4 £7.10

DISCO LIGHTING KITS
This value -for -money 4 -way chaser

features by -directional sequence and dimming. 1kW
per channel. £17.50
DLZ1000K -A lower cost uni-directional version of
the above. Zero switching to reduce
interference. ,r9.85
Optional opto input allowing audio 'bear/light
response (DLA/1) 70p
131_3000K -3-channel sound to light kit features zero
voltage switching, automatic level control and built-in
microphone. 1kW per channel. £14.25

D1_8000

The DL8000K is an 8 -way sequencer kit
with built in opto-isolated sound to light
input which comes complete with a pre-
programmed EPROM containing EIGHTY
- YES 80 different sequences including
standard flashing and chase routines. The
KIT includes full instructions and all'
components (even the PCB connectors),
and requires only a box and a control knob
to complete. Other features include.
manual sequence speed adjustment , zero'
voltage switching, LED mimic lamps and
sound to light LED and a 300W output per
channel. And the best thing about it is the
price: ONLY £28.50.,

ELECTRONIC GUARD DOG KIT

One of the best deterrents to
a burglar is a guard dog and

this new kit provides the barking without
the bite! The kit when assembled can be
connected to a doorbell, pressure mat or
any other intruder detector and will pro-
duce a random series of threatening barks
making the would be intruder think again
and try his luck elsewhere. The kit is sup-
plied complete with high quality PCB,
transformer, all components and instruc-
tions. All you need is a mains supply,
intruder detector and a little time. The kit
even includes a horn speaker which is
essential to produce the loud sound re-
quired. The "dog' can be adjusted to
produce barks ranging from a Terrier to an
Alsation and contains circuitry to produce
a random series of barks giving a more
realistic effect.
XK105 Complete kit of parts £21.95

HOME LIGHTING KITS
These kits contain all necessary components and
full instructions and are designed to replace a
standard wall switch and control up to 300w. of
lighting.
TDR300K Remote
Control Dimmer
MK6 Transmitter
for above £4.95
113300K Touchdimmer £8.50
TS300K Touchswitch £8.50
TDE/K Extension kit for 2 -way
switching for TD300K £2.70
LD 300K Light Dimmer £4.35

£16.45

ELECTRONICS
11113 BOSTON RD

LONDON W7 2SJ
Tel: 01;567 8910

ORDERING INFORMATION:
ALL PRICES EXCLUDE VAT

FREE P&P on orders over £20 (UK only), otherwise add
75p + VAT. Overseas P&P: Europe £2.75. Elsewhere

£6.50. Send cheque/PO/Barclaycard/Access No.
with order. Giro No. 5293 14002.

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME
GOODS BY RETURN SUBJECT TO AVAILABILITY

SEND 9x6" S.A.E.
AND 50p FOR CATALOGUE
OR CALL AT SHOP
MON-FRI 9-5 pm
SATURDAY 10-4 pm

EMI

TRANSFORMERS EX -STOCK
MAINS ISOLATORS
Pd/Sec 1209.2 OR

240 to 415/440V
(60-1000VA Tap Secs)

30/159 or 15.0-151/
2.15V TAP SECS

30V 15V £ PIP
0.5 1 3.86 1.41

1 2 5.24 1.70
20 7.60 2.18 2 4 8.47 1.92
60 11.51 2.31 3 6 9.82 2.10

100 13.43 2.59 4 'A 8 11.72 2.20
200 19.03 3.10 5 IM 10 14.49 2.31

250 23.01 3.24 6 P 12 16.40 2.55
500 35.45 3.66 8 S 16 21.95 2.60

1000 64.28 4.62 10 20 25.32 2.84
1500 82.92 5.85 12 24 28.07 2.95
2000 99.76 6.36 15 20 31.66 3.51
3000 139.89 OA 20 40 43.22 5.95
6000 298.89 OA
50/25V or 25-0-25V

2.251/ TAP SECS
509 25V. P&P
0.5 A 1 5.01 1.76

1 M 2 6.09 1.90
2 P 4 10.84 2.20
3 5 6 12.54 2.25
4 8 17.16 2.58.
6 12 21.84 2.79
8 16 30.89 3.15

10 20 38.66 3.60
12 24 43.87 3.80
PLEASE ADD 15% VAT TO

ALL ITEMS AFTER PRP

60/30V or 30-0-30V
2.30V TAP SECS

60V 30V
0.5 1 5.69

1 A 2 8.67
2 M 4 11.15
3 P 6 16.12
4 8 18.38
5 10 23.23
6 12 26.50
8 16 37.25

10 20 43.37
12 24 49.98

P&P
1.85
1.91
2.20
2.34
2.55
2.78
3.02
3.62
3.99
4.65

24/12V or 12-0-12V
2.12V Secs. Pri. 240V

12V 24V £ P&P
0.3 0.15 2.92 1.10
0.5 0.25 3.08 1.60

1 A 0.5 3.70 1.60
2 M 1 5.15 1.70
4 P 2 5.94 1.90
6 S 3 9.31 2.05
8 4 10.89 2.10

12 6 13.20 2.25
16 8 15.73 2.60
20 10 21.17 3.04
30 15 26.31 3.10
10 20 37.56 3.75
60 30 53.92 4.90
83 41 62.09 5.65
WINDING SERVICES

3VA TO 15KVA
INVERTERS

12/24V DC to 240V AC
100W to 4kW

CONSTANT VOLTAGE
TRANSFORMERS FOR
Spike -tree stable mains
ALSO VALVE MAINS

OUTPUT & MATCHING
TRANSFORMERS

Stock Items by return

AUTOS
105, 115, 220, 230, 240V

For step-up or down
VA £ P&P
80 5.86 1.70

150 8.49 1.85
250 10.34 1.98
500 16.12 2.68

1000 28.79 3.25
1500 34.17 3.68
2000 51.09 4.62
3000 86.88 5.72
4000 112.78 OA
5000 131.33 OA
7500 202.71 OA

10KVA 239.53 OA
CASED AUTOS

240V Cable Input
115V USA Socket Outlets

VA £ P&P
20 8.34 1.76
80 11:33 1.87

150 14.67 2.20
250 17.87 3.02
500 29.32 3.19

1000 40.29 4.34
2000 73.33 5.28

Full range AVO's, Meggers

TOROIDALS
Wound to order

Unit 211, Stratford Workshops, BARRIE ELECTRONICS LTD
Burford Road, London E15 2SP Tel: 01-555 0228 (3 lines)

PROFESSIONAL QUALITY MODULES
AT REALISTIC PRICES!!

THESE AMAZING QUALITY AUDIO MODULES
represent real value, each one comes with full wiring

& application details together with a 3 YEAR
GUARANTEE! YOU CAN'T GO WRONG!!

HA20 HEADPHONE AMP
 Gain + 20dB nominal
 Frequency response of 20Hz - 20KHz
 Distortion - 0.0014%
 Noise - 105dBu
ONLY £29.95 + P&P
Only £29.95 + P&P

EBU 28 BALANCED OUTPUT
 Gain + 6 dB
 Frequency response 20Hz - 20KHz
 Distortion 0.0025%
 NOise - 105 dBU
 Headroom + 21dBU

+ 26 dBU Balanced 0/P
Only £9.95 + P&P

PMA 30 RIAA PRE -AMP
 Designed to exacting RIAA specification.
 Contact us for full details
Only £144.95 + P&P

Microphone Amp £19.95+P&P, Hi -Power Headphone
Amp £34.95+P&P, "PEAK" LED Indicator £4.99+P&P, Reverb

Control £34.95+P&P Call now for more details and
specifications.

NEMPRO4000RNWALLIS HOUSE*HOWARD CHASE.
BAS1LDON*ESSEX*SS16 313134)0268 28666840TLX:995092*

Allow £1.50 P&P

MAKE YOUR INTERESTS PAY!
More than 8 million students throughout the world have found it worth their while! An
ICS home -study course can help you get a better job, make more money and have more
fun out of life! ICS has over 90 years experience in home -study courses and is the largest
correspondence school in the world. You learn at your own pace, when and where you
want under the guidance of expert 'personal' tutors. Find OUt how we can help YOU.
Post or phone today for your FREE INFORMATION PACK on the course of your choice.
tuck one box only))

Electronics n- Radio, Audio
and 1V Servicing 0

Basic Electronic
Engineering (City & Guilds) 0 Radio Amateur Licence

Exam (City & Guilds) 0
Electrical Engineering 0 Car Mechanics 0
Electrical Contracting/
Installation 0

Computer
Programming 0

GCE over 40 '0' and 'A' level subjects 0
Name

Address P. code

' International Correspondence Schools, 312/314 High St.. Sutton.
Surrey SM1 1 PR. Tel:01-643 9568 or 041-221 2926 (24h rs) Dept EBS77
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ALL ABOVE BOARD
Mike Bedford takes a look at surface mounting components
and techniques the miniature future of electronics.
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Fig. 1 Poor space utilisation on a typical 64 pin DIL device.

Throughout the realm of electronics and especially
in digital applications, one type of component has
become increasingly predominant over the past

15 years or so - the 'chip' or integrated circuit housed
in one of the various DIL packages.

Of course it is a misnomer to refer to a DIL package
as a chip. The actual chip is a small square of silicon
embedded inside. The plastic or ceramic housing is
provided for purely mechanical reasons. An unpackaged
chip could be difficult to handle, prone to damage by
environmental factors and impossible to make
connections to by conventional manufacturing methods.

Although in the early days the space overhead of DIL
packaging was not very significant (most devices
requiring only 14 or 16 external connections) this can no
longer be said for todays VLSI devices requiring 40 or 64
pins. Figure 1 shows how in a typical 64 pin DIL package,
there is a very high area ratio of packaging to silicon.

Clearly this is inefficient in PCB space and recent
moves in IC packaging are providing much greater
economy of space. The new ICs also require a departure
from conventional PCB assembly methods.

Traditionally, components are mounted through holes
in the board making solder connections to the copper
tracks on the opposite side to the components. Newer
packaging methods are intended for surface mounting
which, as the name suggests, means the components are
mounted on the surface of the PCB and the solder
contact is made on the same side of the board as the
components. Figure 2 illustrates the two mounting
methods.

Advantages
The most notable advantage of surface mounting is

the space saving achieved. This is a result of two factors.
Surface mounting packages take up less room than their
DIL counterparts. This is not an inherent advantage of
surface mounting but results from the fact that a need
for efficient board utilisation was a major consideration
when the new packages were designed.

Surface mounting devices can also be fitted to both
sides of a board.

SIL and DIL Modules
When is a surface mounting package not a surface

mounting package? When it is a SIL or DIL module. These
forms of packaging provide a means of taking some
advantage of the space saving achieved by using surface
mounting without the initial capital outlay required to
convert to true surface mounting assembly. A SIL module
is a small PCB with PLCC packages already mounted on it
by the semiconductor manufacturer and pins spaced at 0.1in
along its edge. This board can be through mounted on a
conventional PCB as a single component. Dynamic RAMs
are currently available in this format, a typical SIL pack
containing, say, eight 64K x 1 devices giving a capacity of
64K x 8. A DIL module on the other hand is a ceramic
substrate with pins along two edges allowing it to match
the standard DIL footprint. LCCC packages are mounted on
the ceramic substrate and this format is often used for static
RAMs.

PCB SUBSTRATE PLCC RAMS
DECOUPLING
CAPACITORS

CERAMIC
SUBSTRATE

la)

LCCL RAMS

(b)

INTERFACE

DECOUPLING
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COMPONENT

LEAD/CONTACT

SOLDER

PCB LAMINATE

PCB COPPER

cgs
(a) (b(

Fig. 2 (a) Through hole construction. (b) Surface
mounting.

To the home constructor, a slightly larger PCB is not
usually a problem but in a commercial environment PCB
'real estate' is a very valuable commodity. Quite apart
from the extra cost of a larger board, there is the
possibility the required circuitry will not fit onto a single
board. If two boards have to be used in place of the one,
costs really escalate as expensive and potentially
troublesome interconnections have to be made. If the
increased size results in the need for a larger case, space
saving becomes even more significant.

As well as allowing smaller printed circuit boards,
surface mounting also results in PCBs which are less
expensive than expected from the size comparison alone.
This is because the manufacturing cost of PCBs depends
on a number of factors, a major one being the number
of holes to be drilled. PCBs for surface mounting are not
devoid of holes since there is still a requirement for
through plated holes to connect between the two sides
of a double sided board but there will clearly be a marked
reduction in their number.

The assembly of boards may be slightly more difficult
when surface mounting components by hand (a much
smaller soldering iron bit and a steady hand are required)
but when automated PCB assembly is considered there
are significant gains of speed and costs to be achieved.
Although the actual copper pads on the PCB are smaller

for surface mounted components, the need for accurately
placing leads through small holes is obviated. A moderate
degree of inaccuracy in terms of position and rotation
of components can be tolerated. A further consideration
is that pre -forming passive component leads prior to
fitting into holes is no longer required.

Conventional assembly equipment is no longer
applicable and so there is a capital outlay requirement
on first adopting the technology. However, a long term
saving is still achieved.

Surface mounting also claims the advantages of
increased reliability (especially where the circuit board
is subject to vibration), improved frequency response and
decreased immunity to electromagnetic radiation. Of
course these later two points are directly attributable to
the smaller package size which allows shorter track
lengths both within the IC package and on the PCB.

Surface mounting has necessitated improved
methods of PCB printing and etching to be developed
to cope with the narrower tracks and decreased gaps.
Current technology has reduced track widths and
spacings to 0.15mm and the through holes to 0.3mm
which is sufficient for current surface mounting packages
but a further reduction to 0.075mm and 0.1mm
respectively will be required for some proposed new
packages. Heat dissipation is also a potential problem and
is exagerated by the reduced surface area of the new
packages. Some manufacturers have attempted to reduce
this problem by incorporating fins onto the packages but
the general concensus is that overheating is better
avoided than cured. Accordingly many manufacturers are
converting to CMOS for the new devices.

Packaging
For well over a decade there has been a high degree

of standardisation as far as IC packaging is concerned.
ICs for through hole mounting will usually be standard
DIL packages.

Surface mounting components are available in a
bewildering array of different packages. Clearly there is
a need for standardisation in this area and for one or two
package types to be accepted as the standard in the same
way as the DIL package has been for many years.

DIL Package
The DIL package is currently the

standard IC package for through hole
PCB assembly. All packages have straight
pins spaced at 0.1in in two rows. The row
spacing is dependent on the total
number of pins in the package. Devices
with up to 20 pins use a 0.3in row
spacing. For 22 pins the spacing is 0.4in,
for 24-40 pins it's 0.6in and for larger
devices the row spacing is 0.8in.

New packages (such as the 'skinny
DIP' with a row spacing of 0.3in for all
ICs, the shrink DIP with pin spacing
reduced to 0.07in and the pin grid array
used for high pin count ICs with a grid
of pins on 0.1m centres) all represent
attempts to reduce PCB space but are
less effective than surface mounting
techniques.

SOP or SOIC
The Small Outline Package (SOP) or

Small Outline Integrated Circuit (SOIC)
tend to be used for pin counts up to 24
- the range in which they are most
efficient in terms of board space
occupied. SOICs have the same pin
arrangement as DIPs but on a smaller
scale, pins being separated by 0.05in and
the two rows by 0.15in for 8-16 pins and
0.3in for larger pin counts.

Standard TTL and CMOS logic
families are now available in SOP and
since these packages have a clear
similiarity to DIPs, the pin outs are
identical. Some analogue devices are
also available in this format. In order to
allow them to be surface mounted,
SOICs have so called 'gull wing' pins.

PLCC
The Plastic Leaded Chip Carrier

(PLCC) is a greater departure from DIL
packaging having leads on all four sides
of a square or rectangle. Like SOICs, the
leads are spaced at 0.05in, half the
distance of DIPS, but unlike SOICs, the
leads are bent under the plastic package
in what is referred to as a I -bend.

Pin counts available in PLCC are 18,
20, 28, 44, 68 and 84. Currently, logic
families, memories, microprocessors,
peripherals, gate arrays and analogue
devices are available in PLCC format.
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Size Considerations
Surface mounting components are significantly

smaller than their DIL counterparts. Figure 3 illustrates
this more quantitatively, comparing the surface area of
DIL, SOIC, FPP and chip carrier (PLCC or LCCC) packages.
(See the box for explanations). Although this graph shows
how a very significant saving in board area is achieved,
it should be borne in mind that whereas the surface area
increases with the square of the linear dimensions, the
volume and hence the weight increase with the cube. In
other words, the saving in weight will be even more
significant so long as we compare similar packaging
materials (both plastic or both ceramic).

Discrete Components
As the advantages to be gained by surface mounting

integrated circuits would be considerably reduced if
discrete components still had to be through mounted,
most discrete components are either already available in
surface mounting packages or under development.
Resistors, capacitors, inductors, diodes and transistors
may now be obtained in the surface mounting format
from a number of suppliers. Connectors and variable
components, on the other hand, are yet to make their

1) 64 pin DIL
2) 28 pin OIL
3) 14 pin DIL
4) 24 pin skinny DIL
5) 68 pin LCCC
6) 68 pin PLCC
7) 68 pin flat pack
8) 80 pin FPP
9) 28 pin SOIC

10) 16 pin SOIC
11) 8 pin SOIC
12) Sit module
13) Discrete components

2000

1600

1400

1200

1000

800

600

400

200

FPP

SOIC

PLCCO DIL

14 1 16 20 24 28 40 44 48 52 1 54

NUMBER OF PINS

Fig. 3 Size comparison of DIL and various surface
mounting devices.

LCCC
The Leadless Ceramic Chip Carrier

(LCCC) is similar to the PLCC but has no
leads at all, the 1 -bend leads of the PLCC
being replaced by metal contacts
moulded into the ceramic body. As
LCCCs are thinner than corresponding
PLCCs and they lack leads protruding
from the package, they are more robust
and easily handled by automatic place-
ment equipment. However, they are
the most expensive surface mounting
package and tend to be used primarily
for military applications.

Non military uses are mostly
microprocessors and EPROMs where a
quartz window is required. There are a
number of different variants of the LCCC
package to accommodate chips of dif-
ferent shapes. For example, there is both
a square and a rectangular version of the
28 pin LCCC.

The Flat Plastic Package (FPP) has
probably achieved less overall accept-
ance than the other three packages but
nevertheless is used quite extensively by
some manufacturers. Having gull wing
leads on all four sides, spaced at even
smaller gaps than SOIC, PLCC and LCCC
packages, the FPP is well suited for large
pin counts.

Currently, FPPs are available with up
to 100 pins and the 200 pin package is
under development. FPPs have various
different pin spacings: 1.0mm, 0.8mm
and 0.65mm versious being available and
a move to a 0.55mm (0.02in) spacing
looking likely.

As the pin spacing decreases as the
pin count increases, packages up to 100
pins are all the same size. Clearly a major
application of FPPs will be in semi -
custom chips, gate arrays, etc - an area
in which pin out has traditionally been
a major limitation.

B=1

Other Packages
Further types of surface mounting

package abound and include leaded
ceramic chip carriers (which are not a
ceramic version of the PLCC), PLCC
variants (in which the pin count is
increased by having two rows of pins in
a castelated arrangement) and flat packs
which can have leads protruding directly
out of the sides of the pack. They can,
however, have their leads pre -formed for
either tHrough hole or surface mounting
assembly.

A further packaging strategy
developed by British Telecom uses
neither plastic nor ceramic but, in an
attempt to overcome problems of
thermal mismatch and strain between
board and component, it uses epoxy
glass PCB laminates as the chip carrier.
Essentially, this is a surface mounting
version of the pin grid array.
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appearance in large numbers.
My information on discrete components is based

mainly on the Mullard range of surface mounting devices.
Although different internal constructions may be
adopted by other manufacturers, the case sizes conform
to an internationally accepted standard. Discrete
components are small but the percentage improvement
over through hole mounting components is not as great
as with integrated circuits. Since most modern circuit
boards are predominently populated with ICs, however,
size is not as critical with discrete components.

One important characteristic of surface mounting
discrete components is their ability to withstand high
temperatures. The need for this will become clear when
we consider assembly.

From a user point of view, there isn't much to be said
about a surface mounting resistor except that they follow
the accepted E24 range of values and are very small.

The length is only 3.2mm and the width 1.6mm, which
compares to a body length of 5mm for a comparable 1/4W
conventional resistor. The internal construction consists
of a ceramic block on which is deposited a resistive
coating which is then trimmed by laser. Metal contacts
are fitted at each end in place of leads.

Three technologies are available in surface mounting
capacitors - ceramic multilayer, aluminium electrolytic
and solid tantalum. The multilayer and tantalum types
are similar in appearance to the resistors described above.
The electrolytics on the other hand are closer in
construction to their through hole counterparts with the
aluminium cylinder then encased in a plastic block. Once
again small dimensions are a notable feature of these
components. Figure 4 shows a surface mounting resistor
and two types of capacitor.

Discrete Semiconductors
Transistors, MOSFETS and Darlingtons are available for

surface mounting in packages called SOT -23, SOT -89 and
SOT -143 (SOT stands for small outline transistor). These
SOT packages are very similar in appearance to a
diminutive SOIC package with 3 or 4 pins. The SOT -23
and SOT -43 packages are only 3.5mm x 27mm and the
SOT -89 is a little larger as it tends to be used for
Darlington transistors which require a greater heat
dissipation. The package used for diodes is the SOD -80.
Some typical discrete semiconductors are shown in Fig. 5.

Assembly Methods
Conventional assembly involves first inserting the

components through holes in the board either by hand

RESISTIVE
LAYER

END
ELECTRODE

TRIMMING
CUT

ANODE

PROTECTIVE
COATING

la)

Ic)

CONTACTS

ALUMINIUM
CASE

CERAMIC
SUBSTRATE

ELECTRODES

PLASTIC CASE

CERAMIC

FOIL & PAPER
LAYERS

CATHODE

b

Fig. 4 Passive components. (a) Resistor (b) Multilayer
capacitor (c) Electrolytic capacitor.

COLLECTOR

BASE

SOT -23

EMITTER

SOD -80

BASE

Fig. 5 Discrete semiconductor packages.

EMITTER

COLLECTOR

SOT -89

1) Conventional transistors
2) SOT -89 transistors
3) SOT -23 transistors
4) Conventional diodes
5) SOD -80 diodes
6) Conventional resistors
7) Surface mounting resistors
8) Conventional capacitors
9) Electrolytic SM capacitors

10) Ceramic SM capacitors
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or by automatic insertion equipment and then passing
the PCB through a wave soldering machine.

As the component leads pass through holes in the
board the components are held in place while soldering
is taking place. This would clearly not be the case with
surface mounting components. In this case, some form
of adhesive has to be used to secure the components
until they are finally soldered. The adhesives used for this
purpose fall into two categories - inert adhesive and
solder paste.

Ordinary adhesive is used simply to fix the package
to the board and is obviously applied to an area of the
component well away from its electrodes (for example
in the centre of a LCCC package). This type of adhesive
is used with wave soldering, but an obvious difference
between this and the wave soldering used with through -
mounting components is that the solder wave is applied
to the component side of the board. This explains why
surface mounting packages are designed to withstand
high temperatures. Figure 6 illustrates the solder wave
method of PCB assembly.

The other type of adhesive (solder paste) is used with
a family of assembly methods known as reflow methods.
Solder paste is a form of adhesive which actually contains
a high proportion of solder powder. This paste is applied
to the copper pads of the PCB and the component is
fixed to the board by its electrical contacts. The board
is then heated to about 260°C at which temperature the
solder in the paste melts and forms a solder joint
between PCB and component.

Various methods are used for this reflowing. The most
widely accepted is vapour phase. In this, the board is
placed in the vapour of a boiling inert liquid, usually a
fluorinated hydrocarbon. The advantage of vapour phase
over other reflow methods is that it enables the reflowing
to be carried out at a comparatively low temperature. A
constant temperature is achieved without the need for
complex control circuitry and the use of an inert
atmosphere eliminates the possibility of oxidation. Figure
7 shows a typical arrangement for vapour phase reflow
soldering.

Other methods used for reflow heating are infrared,
convection, hot air jets, laser and pulse heated solder
tools. Of these only infrared and possibly convection
offer a viable large scale alternative to vapour phase, the
other methods being used for small volume production
or repair.

It will be obvious that both board and components
are raised to a high temperature during soldering and
subsequently both return to room temperature. If the
materials used for the PCB and the components have
different co-efficients of expansion, there is a very real
possibility of stress being placed on the assembly.

In the case of the LCCC and most passive
components, this is exagerated due to the lack of leads
which would allow some degree of flexibility. For this
reason, a great deal of research has been carried out to
find new and more suitable materials for the PCB. New
materials used for PCBs for the surface mounting of
ceramic chip carriers and which have similar co-efficients
of expansion include ceramics and insulated aluminium
or copper.

The Future
There is no doubt that surface mounting is the way

ahead in the electronics industry, the only questions are
How much? and How soon?. Today a relatively small
percentage of applications have gone to surface
mounting due mostly to a resistance to change, the
capital outlay required and the higher cost of surface
mounting components.

'"/""""4"/""""" r 40Z0Z.0%rW",,./
AWA4MWAV /V0...409,.0%Orr.

Fig. 7 Vapour phase reflow soldering.

It is generally considered that this price premium is
only a short term situation and that by the end of the
decade it will be the DIL components which are the more
expensive. It is also significant that even now some of the
new microprocessor peripherals coming onto the market
are only available in PLCC or LCCC packages. Despite
these factors, however, the move to surface mounting is
perhaps not taking place quite as rapidly as predicted
only a couple of years ago.

Japan is the current world leader in this technology,
being the first country to use it on a large scale in cameras
and other consumer goods where space saving is
important. About 30% of electronics manufacturing used
surface mounting during 1985 in Japan and it is suggested
that this will rise to about 50% by 1990.

On the other hand, it looks as if Europe will be using
only 35% by the end of the decade. Indications are that
it is in the area of active components that the changeover
will be most apparent.

Already the world usage of passive components is
about 25% surface mounting but the vast majority of
transistors used are still leaded. By 1990 it is predicted
that the figure for transistors will be approaching 75%.

Certainly time will tell but in the meantime it could
be worthwhile getting in some practice with a very small
soldering iron and a very steady hand! ETI
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CIRCUIT THEORY
Paul Chappell continues to explore the labyrinth of the
Fourier series.

Last month I promised you an easy example of a
Fourier Series. In all good textbooks (and bad ones
for that matter) it is de riguer to begin with a

square wave. Since the calculations are easy, I'll do the
same!

In the calculations of the Fourier coefficients, the
integrations are carried out over the interval 0 to 2n , so
to make things really easy let's have a square wave which
completes one complete cycle within this period (Fig. la).
Our starting point is the series:
f(t) = a, + a, cos(t) + b, sin(t) +

a, cos(2t) + b2 sin (2t) + ...
If f(t) is the square wave, this simply says that it is

composed of an unknown amount of 'DC, an unknown
quantity of 'fundamental' (which is split into a sine and
cosine component to avoid the complications of trying
to find a phase angle), an unknown amount of 'second
harmonic' and so on. Our aim is to find the quantities
of each ingredient.

By looking at FiF. 1 it is obvious that the DC
component a, is going to be 1/2V, but we'll do the
calculation anyway. If we integrate the series from 0 to
2 n all the sine and cosine terms do the vanishing act we
saw last month and we are left with:

,2n , 2 n
aJ0 f(t)dt =f ,dt

This may bring back terrifying memories of school
maths but it's really quite harmless. The left hand side
says 'find the area under the square wave over the interval
0 to 2n'. Looking at Fig. 1, this is going to be 1 x n .

The right hand side says 'find the area under a straight
line of 'height' a, over the interval 0 to 2n . From Fig. lb,
it's going to be a, x 2 . The 'equals' sign in the middle
says 'make the two areas the same. Once again, it's
obvious that the value of a, which will make the two
areas the same is 1/2.

Although it's obvious what the result will be, we'll
press on regardless. Replacing f(t) with the square wave
it represents, the result is:

f n f2 IT r z TI

i (1) dt + J71(0) dt = J , a, dt

What has happened now is that the area under the
square wave has been replaced by the area under it when
it's equal to 1 (over the first half of the interval from 0
to n ) plus the area under it when it's equal to zero (over
the second half of the interval from n to 2 n), which I'm
sure you'll agree is the same thing.

Now we do the integrations and end up with:

n+ 0 = an x 2 n .1> a, = = 1/2

We knew it all along, but doesn't it boost your confidence
to see the maths trot out the same answer? No? Well, can't
please everyone I suppose!

Finding the other coefficient is just as easy. Take b,
as an example. Again, start with the series:

f(t) = a, + a, cos(t) + b, sin(t) +
a2 cos(2t) + b, sin (2t) + ...

i a I

2/r 2

)b)

Fig. 1 Integrating the square wave Fourier series. (a) The
square wave itself. (b) the first term of the series.

Now, somehow we have to get rid of all the terms in
the series (Fig. 2a) except for the one involving b, (the
coefficient were concentrating on for the moment). If the
series is multiplied throughout by sin(t), the result is
shown graphically in Fig. 2b. It results in all the
components having equal areas above and below the axis
except for the sin2(t) part. If we now integrate over one
period, the areas above and below the axis cancel out,
so all the terms disappear except for the one we're
interested in. So, first we multiply through by sin(t):
f(t) sin(t) = a, sin(t) + a, cos(t) sin(t) + b, sin2(t) + a2
cos(2t) sin(t) + b, sin(2t) sin(t) +

Now we integrate from 0 to 2 n (Fig. 2c):
r 2 IT

f(t) sin(t) dt =f sin(t) dt + fo a, cos(t) sin(t) dt +
f tnb, sin2(t) dt +

Since all the terms except the one involving b, are
zero (Fig. 2d) this leaves:

2n r2 IT
f0 f(t) sin(t) dt = fob, sin2(t) dt

Finally, replacing f(t) by the square wave it represents,
the left hand side follows sin(t) for half a cycle, then
becomes zero for the rest:

fn sin(t) dt = fob, sin2(t) dt

Now, the left hand side of this equation says 'find the
area under one cycle of a half -wave rectified sine', the right
hand side says 'find the area under bisin2(t) (the two
mountain peaks, or whatever else your imagination may
make of them, in Fig. 2d). The 'equals' sign says 'make
the two areas equal. This time it's not obvious what value
of b, is needed to make the two areas equal, so we'll
have to continue with the maths.

There's no need to 'do' the integration on the right
hand side - from the orthogonality properties of sines
we already know that f 21j sin2 (t) df = n
The result is:
[- cos(t)r = 131 n => 2 = b, n => b, = 2

The other coefficients are calculated in exactly the
same way, so there's nothing to be gained by going
through another in detail (but do try one for yourself).
To save time, VII do all the rest at once:

Jf
n r 2n

sin(nt) dt = b, J 0 sin2(nt)
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The left hand side is the result of multiplying the square
wave by sin(nt). It's equal to sin(nt) over the first half of
the interval (0 to ) and zero thereafter. The right hand
side is the remaining term after all except the one
involving b, have vanished.

0 ncos nt] fl = b nr>b = t
forfor n odd

nn

A similar calculation for the cosine coefficients shows that
every single one of them is zero, so the Fourier expansion
of a 05Hz, 1V square wave is:
f(t) = 1/2 + 2 (sin (t) + 1/3 sin 3t + 1/5 sin (5t) + ...)

So, a square wave has a DC component and a series
of sine components which diminish with frequency.
There are no even harmonics at all.

What happens if we want to find the spectrum of a
higher frequency square wave? Or a higher amplitude
one? Or one centred on OV instead of above it? Do we
need to do the calculations all over again?

You'll be relieved to hear that having found the
spectrum for one square wave, we've found them all.
Because integration is a linear operation (double the
amplitude of a wave and you double the area under it,
for instance) all we need to do is scale the coefficients.
The time axis can also be scaled for different frequencies.
I said earlier that the 0 to 2n interval represents 2n
seconds, but I could equally well have said 2n milli-
seconds, or any other scale I happened to choose.

When calculating a Fourier series it is usual to choose
the easiest possible values to work with, which generally
means an angular frequency of 1 radian per second and
a peak value of 1V. The use of normalised values (easy
values which can be scaled afterwards to suit your
purposes) is very common in linear circuit theory. (It
doesn't work with non-linear maths or circuits because
the values can't be scaled!)
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Fig. 2 Calculating a term in the Fourier series. (a) The
series. (b) Multiply by sin(t). (c) Integrate. (d) All the
other terms vanish allowing the coefficient to be easily
calculated.

As an example, to find the Fourier expansion of an
8V peak -to -peak square wave at 1kHz, varying between
- 2V and +6V, first multiply the coefficients by 8:
f(t) = 4 + 16 (sin(t) + 1/3 sin(3t) + ...)
(this wave is of frequency 05 Hz, 0 to 8V). Scale up the
frequency from 05Hz to 1,000Hz (increase frequency by
a factor of 2000 n )
f(t) = 4 + 16 (sin(1000 nt) + 1/3 sin(3000 nt) + ...)

(this is 1kHz wave, 0 to 8V). Finally, adjust the DC level
- the whole wave is shifted 'downwards' by 2V, so the
mean level will also be 2V lower:
f(t) = 2 + 16 (sin(1000 t) + 1/3 sin(3000 n t) + . . .)

(this is 1kHz wave, -2V to +6V.

A question I raised last month, but left unanswered,
was the range of functions which can be expanded as
a Fourier series. In the broadest sense of the question
it seems clear that since all the harmonic components
repeat after each interval of 2 n the series is only
appropriate to continuous, repetitive waveforms. Euler
(who derived the 'Fourier series' before Fourier did)
would have agreed. Fourier himself, with his cavalier
attitude to the niceties of maths had no difficulty in
accepting that if he could make the series fit over the
length of his iron bar, what it did elsewhere was
irrelevant.

It's a notion we feel comfortable with today, but to the
mathematicians of Fourier's time it was a huge conceptual
stumbling block. If we do care what the series does
beyond the interval of interest, it's a job for the Fourier
integral, which is a story for another day.

On another level, what guarantee do we have that the
Fourier series actually matches the initial waveform? Last
month I showed graphically how adding extra sines in
the correct proportions brought the partial sum (the sum
of the harmonic components 'so far') closer and closer
to a square wave - for the first three at least. Could there
be a series in which adding extra sines takes the
waveform further and further from the original?

The process of getting a better approxmation as more
terms are added is called convergence. If the approxi-
mation gets worse as more terms are added, the series
is said to diverge. The notions of 'better' and 'worse' are
too loose to work with but think about this for a moment.

Suppose I choose some point along the time axis
(n /2, say) for the square wave of Fig. 1, and note the value
at that point (it will be 1). Now I'll take the Fourier series
for the square wave and calculate the first few partial
sums at that point. Taking only the first term, the DC
component, it's 1/2.50% out! Not too good so far. Add in
the next term, which is 2/n sin(t). At n/2 this will have
a value of roughly 2/3. Adding to this the first term gives
1/2 + 2/3 = 11/6. 1/6 too high. The next term has a value
of roughly -2/9 at n/2; adding, this in gives 17/18. The
value is low again, but only 1/18 out.

With each successive term, the partial sum oscillates
about the required value, but the general trend is to get
closer to it quite rapidly. From a 50% error to a little over
5% in three terms is not too bad! If this happens for every
single point on the square wave and the partial sums
remain within any arbitrarily small distance from the true
value if enough terms are taken, the series can certainly
be said to converge.

The notion of a series converging at every single point
is called (naturally enough) pointwise convergence. This
aspect of the Fourier series was investigated in detail by
Dirichlet (1805-1859). He concluded that a Fourier series
will match any continuous waveform with a finite number
of turning points. (It can have a million billion of them,
a googolplex of them, a moser of them, as many as you
like as long as it's finite). If the waveform also has a finite
number of discontinuities, it will have a Fourier series
which matches it everywhere except at the discon-
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tinuities, where it will have a value half way between the
points on either side.

An example of a waveform with discontinuities is the
square wave. We are used to seeing square wave
approximations displayed on 'scopes, where they have
'vertical sides' from a finite rise and fall time, but really
a square wave should be drawn as in Fig. 3a. A true square
wave leaps instantaneously from one value to another -
this is known mathematically as a discontinuity.
Di richlet's claim is that the Fourier series for the square
wave actually adds in spurious points as in Fig. 3b!

It's easy to see that the series will indeed add inthese
points. Think about the point t= n where Fig. 1 drops
from 1 to 0. Here, every single sine term will have a value
0, so all that remains is the constant term of 1/2, which
puts in a point smack in the middle of the two square
wave values!

What's going on here! For practical purposes the
appearance of a single extra point at each transition
makes no difference. After all, a single point lasts for
exactly no time at all, so no circuit will ever notice it. But
it's still rather disconcerting to find that the maths is
wrong. Thanks, to Dirichlet it's predictably wrong, but
wrong all the same.

This is by no means the end of the story. Take the wave
in Fig. 3c, for example. It is a square wave except for a
few odd points which have gone astray. The Fourier series
for this is exactly the same as for a perfect square wave!
The common sense reason is that since the Fourier
coefficients are calculated by integration, the points have
no area beneath them and are therefore 'invisible' to the
process.

It's interesting to see how far this notion can be
pushed. Clearly, any finite number of points (a million
billion, a googolplex, a moser - you name it) will be
invisible to the integration. If one point has no area
beneath it, a million points will have no area beneath
them. There are even some infinite sets of points which
will do the trick. If the square wave goes astray on every
point in the interval which can be expressed as a rational
number (a 'fraction') the Fourier coefficients will still turn
out with the same values. To see how outrageous this is,

0

0

(a)

(b)

(c)

Fig. 3 (a) A true representation of a square wave. (b) A
square wave with spurious points 'added' by the Fourier
series. (c) A square wave with more spurious points.

Joseph Fourier
1786-1830

Fourier would probably have thought of himself as a
politician rather than a physicist (although he should not be
confused with Charles Fourier, the utopian socialist, who was
born and died within a few years of J. Fourier). Today he is
remembered almost exclusively for his Theorie Analytique
de la Chaleur' (Analytic Theory of Heat) published in 1822.

Fourier's study of heat conduction led him to believe, by
physical rather than mathematical reasoning, that the
temperature distribution in a rectangular bar could be
expressed as a series of sines and cosines.

He then set off on a most bizarre calculation which
involved a Taylor series expansion of functions which didn't
actually have one and division by (in effect) infinity. He
ignored everything that didn't correspond to his
preconceived idea of what the answer ought to be!

Fourier was not the first person to propose sine wave
expansions or even to calculate what we now call the Fourier
coefficients (Euler had done it some 45 years previously). His
outstanding contribution was to recognise the full extent of
the validity of the expansion. It had previously been
supposed to apply to only a very limited range of functions.

For this insight, Fourier was awarded the Grand Prize of
the Academy without having proved a single correct result
about the series that bears his name!

consider that any interval, however small, has a rational
number in it. There is not the tiniest portion of the
modified square wave where its Fourier series matched
it at every point!

At this star there are two options. You can say
'Enough of this nonsense!' and refuse to admit that
square waves with points scattered here and there have
a Fourier series at all. Alternatively, you can shift the goal
posts - devise a new definition of convergence which
allows for the fact that it seems to be possible to derive
a Fourier series for some very bizarre functions.

Mathematicians, needless to say, have taken the latter
course. Research into Fourier series is still a fertile area
to this day and a definitive answer to the question of
which functions do and do not have a Fourier expansion
is still not in sight. ETI
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HARDWARE
DESIGN CONCEPTS
Mike Barwise takes a look at programmable logic devices
and finds they are not exclusively the province of
commercial designs.

programmable logic devices (PLDs) are frequently
considered a great mystery. There is a myth that they
are very difficult to use, possibly due to their

requirement for programming equipment beyond the
pocket of most amateurs.

Designing with PLDs is in fact extremely easy and
several suppliers of these devices now run programming
services at quite moderate cost (a f25 setup charge is
typical) and so the use of PLDs in logic design no longer
has to be solely the domain of manufacturing industry.

PLDs come in three basic official categories, PAL, PLE
and PLA. It is, however, seldom pointed out that the now
familiar EPROM is also a programmable logic device. The
assumption that EPROMs only store PROGRAMS is a very
limited view of their potential.

I have been asked to mention at this point that PAL
and PLE are trademarks of Monolithic Memories, who
arguably invented the PAL concept.

Conventional Logic
I do not intend to go into the theory of Boolean

algebra here, as there are many good textbooks available.
The fundamental concept behind PLDs is worth stating
though. The concept is: Any logic function can be
reduced to a sum -of -products expression. A sum -of -
products expression is a formula equating an output with
a set of inputs via the operators AND, OR and NOT. For
example the EXCLUSIVE -OR function can be expressed
as:

Y=A*F3+A*B
where A and B are two inputs, Y is the output, * means
AND, + means OR, the bar means NOT (invert) and =
means equals! This relationship is shown as logic gates
in Fig. 1.

This axiom holds true for both combinatorial (gates
only) and sequential (clocked logic), the only difference
being that race conditions establish the timing of
combinatorial networks, whereas the outputs of
sequential circuits are synchronised by the clock. The
conventional symbol for equals in sequential logic
equations is := (colon -equals) which is interpreted as
results in after clock.

PAL, PLE, PLA: The Differences
Assuming that a finished logic network is constructed

according to the axiom given above, there will be
considerable variation in the interconnection density at
the different levels according to the nature of the logic
function implemented. Some functions may need lots of
inputs to each AND gate while others need few inputs
per AND term but lots of OR inputs from a large AND
array. To accommodate these differing requirements, the
three types of device have been produced - PAL, PLE and
PLA. See Fig. 2.

PAL consists of a programmable AND array with true
and inverting inputs to each AND gate, coupled to one
fixed OR array per output (Fig. 3). PAL is the most useful

when you are designing AND intensive circuits like
counters and shift registers. The range of alternative
matrix configurations is greater than that of PLE (this is
necessary as there is a limited number of AND terms

Fig. 1 The 'sum -of -products' representation of an
exclusive OR gate.

ED = FUSE

= meomo

> =

Fig. 2 The graphic convention for PLD gate arrays.

allocated to each OR/output term due to pinout and
programming constraints), and many parts have
additional 'higher level' functions built in, such as
registers with feedback into the AND array, or exclusive -
OR networks at the inputs to provide additional terms
to the array.

PLE is the logic designers' definition of the familiar
PROM. It has a fixed, exhaustively decoded AND array
(all possible combinations of all inputs available and no
'don't care' inputs) and a programmable OR array. This
is beneficial when you want a complex random logic
sequence, or for random block decoders, in fact
anywhere your number of alternative output states is the
measure of complexity.

Some PLE devices are available with output registers,
allowing safe feedback into the PLE or its own outputs.
If you can handle the brain strain, this is a method of
generating surprisingly complex logic sequences and is
the basis of microcontroller design. It is quite possible
to cause fed back inputs to conditionally modify the
output sequence by gating them externally with real
world stimuli.

The PLA is the most complex of the three to work
with, but arguably the ultimate in versatility. It has both
programmable AND and programmable OR arrays, and
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is the next best thing to a fully custom chip layout (Fig.
5). However, design tools for PLA tend to be expensive
and flashy (in the £1000 -plus bracket) so we won't give
these devices much further attention at the moment.

Designing Your Logic'
Let us take a very simple problem to start with.

Suppose we want to create our own 1 -of -8 decoder
equivalent to the TTL 74LS138. It can be implemented in
a PROM (PLE, EPROM) very easily. There are two common
routes to the solution. One is to write out an exhaustive
truth table (the whole size of your PROM!) of the data
for all addresses (including those not actually required)
and then key the PROM output data into a programming
file.

The other method is to express the problem as a set
of Boolean equations (one for each of the eight PROM
outputs) and let a PLE assembler generate the actual
programming data. In fact, the limited number of states
required (nine) suggests that the latter is the only sensible
approach.

The first task is to define the input and output
requirements. We must:

 Recognise eight unique input patterns of three bits
but only if all enable signals are active.

Provide a standard null output for all other input
patterns.

 Provide eight unique outputs which correspond to
the literal binary values of 0-7 in accordance with
the relevant inputs.

Supposing we want a direct replication of the 74LS138,
we have two lbw enables and one high enable. However,
let us make a small improvement and add another high
enable. This gives us three address inputs and four
enable inputs (a total of seven) which dictates a PROM
size of 128 bytes. We also need eight outputs, so the
minimum device is a 128x8 PROM. The sensible EPROM

Fig. 3 A simplified view of PAL architecture.

Fig. 4 A simplified view of part of a PLE (a PROM).

solution is a 2716 (2Kx8) with the three high address lines
grounded.

If we design our decoder in EPROM by the truth table
method, it is necessary to consider the best choice of
address pin for each input. If, for example, the enables
were allocated to low address lines (A0, Al, A2, A3) the
active data in the EPROM would be widely distributed
throughout its memory map (consecutive control bytes
16 addresses apart) which would make data entry very
tricky.

The alternative (selection of inputs to simplify the
generation of the PROM table) could make the resultant
device less easy to connect up in use. A PLE assembly
tool such as MMI's Pleasm would automatically handle
this problem. As there are no design tools for EPROM,
however, we must be our own PLE assembler and we must
find a short cut if we want to minimise the possibility of
errors and optimise the resultant device. Any short cut
will become obvious as soon as the equations for our
decoder have been generated, so let's do that next.

The Boolean Solution
The description of the 1 -of -8 decoder in sum -of -

products form is really very simple. We consider each
output in isolation. First we must declare our input and
output signals (the constants and variables in our
equations).

Let us call our inputs HE1, HE2 (the active high
enables), LE1, LE2 (the active low enables), A0, Al, A2 (the
three address inputs), and our outputs M0 -M7 (memory
chip selects).

The universal condition for operation is that all
enables are active. So there is a common term to all eight
output equations, which is:

ACT= H E1*H E2*LE1*LE2
where ACT is a macro name (a shorthand reference) for
the right hand expression. This can be used to reduce
the typing burden and improve readability in the
remaining equations. The active low enables have been
negated to demonstrate their active low status.

Whenever ACT is TRUE (HE1 and HE2 are high and LE1
and LE2 are low) the decoder will generate one of the
selectable outputs. ACT is only a theoretical term (the full
right hand expression will always by substituted for it
eventually) so it can be considered as active high (the
default) for convenience.

The equation for MO (the lowest addressed output)
is thus:

MO = ACT*A2*A1*A0
so MO will go LOW when all enables are active and all
three addresses are LOW).

The remaining equations are:
M1 = ACT*A2*A1*A0
M2 = ACT*A2*A1*A0
M3 = ACT*A2*A1*A0
M4 = ACT*A2*A1*A0
M5 = ACT*A2*A1*A0
M6 = ACT*A2*A1*A0
M7 = ACT*A2*A1*A0

Note that the outputs are labelled with the NOT symbol
to indicate that they are active LOW. All the equations
are interpreted in a similar manner to the first.

When this set of equations (which exhaustively
describes the 1 -of -8 decoder) is fed into a PLE (PROM)
assembler, all the internal mapping and address
correlation is automatically taken care of and the user
only has to specify which device pins he has chosen to
perform each function. Similarly, the EPROM user has
to decide which pins are which but instead of working
out and then keying the whole table into an EPROM
programmer, we use our short cut. This consists of
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Fig. 5 A portion of a theoretical PLA.

referencing the chosen inputs and outputs to their
theoretical binary weight.

Mapping Into The EPROM
First you choose a convenient input pin for each

device input in terms of the physical layout of the final
device. You might, for example, want all your enables
together at the top left of the chip, and your address
inputs below them. At this point you must also decide
which inputs are to be used. Note that any EPROM
enables must be considered as unused, as these tri-state
the device, which we don't want. We are concerned here
with address inputs and data outputs only.

Having defined the function of all inputs, you proceed
similarly with the outputs. A table of the result of this
process demonstrates that each active pin has been
assigned a 'binary weight' resulting from its conventional
EPROM AD or D values (Table 1). By substitution of these
binary weights into both sides of each equation in turn,
you arrive at a data byte expected at each of eight unique
input addresses (Fig. 6).

Poking these bytes into a table the full size of your
EPROM (2K) will produce the desired result (Fig. 6). The
large number of 'non -active' states (when the enable term
ACT is not true) can be handled by pre -writing the whole
EPROM table with FFh. This equates in logic terms to 'all
outputs high:

Any truly 'don't care' inputs (spare address lines) can
be hard wired to ground to minimise the size of the
required table, otherwise the equations you create must
include them as phantom terms. If, for example, eight
address lines were present and you have chosen to use
the low seven (AO -A6) the table you generate must be
duplicated in both the upper and lower halves of the
EPROM (selected by A7) unless A7 is assumed hard wired
to ground, when only the lower table is needed.

Do not expect much performance from the EPROM
decoder. It is really a demonstration rather than a viable
option. However the same process applied to a 128x8 or
256x8 bipolar PROM yields a perfectly useable device.

PLE or PAL?
While the 128x8 PROM (PLE) version of the decoder

is quite adequate, the number of used terms (in particular
the lack of OR terms) makes this decoder a prime
candidate for implementation in a PAL.

A PAL is chosen for a given implementation, after the
Boolean equations have been written, according to the
following criteria:

 How many input pins do you need?
How many outputs pins do you need?
 How many OR terms per output? If this varies from

output to output, is the distribution of OR terms
in a given PAL adequate?

This looks surprisingly like the decision set for choice
of PLE (PROM), doesn't it! The major difference is the third
item. The number of OR terms per output in PAL is fixed
so the OR terms matter. Next month we will look in more
depth at PAL implementation and consider some more
complex examples where PAL scores heavily in terms of
neatness and ease of use.

Function EPROM Binary
pin Weight

(hex)
HE1 1 AD7 80
HE2 2 AD6 40
LE1 3 AD5 20
LE2 4 AD4 10
A2 5 AD3 8
Al 6 AD2 4
AO 7 AD1 2
GND 8 ADO 1

MO 9 DO Q1
M1 10 D1 Q 2
M2 11 D2 Q4
GND 12 GND GND

Function EPROM
pin

Vcc
GND
GND
Vcc
GND
GND
GND
M7
M6
M5
M4
M3

24 Vcc
23 AD8
22 AD9
21 Vpp
20 OE
19 AD10
18 CS
17 D7
16 D6
15 D5
14 D4
13 D3

Binary
Weight
(hex)
Vcc
1100
I 200
Vcc
GND
I 400
GND
Q 80
Q 40
Q 20
Q 10
Q 8

Table 1 Binary Weight Table for 1 -of -8 decoder in 2716
EPROM. I = input, Q = output, CND = NOT for weighted
terms.

Boolean equation:
MO = HE1*HE2*LE1*1_ E2 *A2*A1*A0

Assume all inputs/outputs default high:
Input pins AD7-ADO
Output pins D7 -DO
Any included GND= NOT

Expand the equation:
M7*M6*M5*M4*M3*M2*M1*M0=
HEl*HE2*LE1*LE2*A2*A1*A0*GND

Substitute EPROM pin names:
D7*D6*D5*D4*D3*D2*D1*D0=
AD7*AD6*AD5*AD4*AD3*AD2*AD1*ADO

Sum the binary weights:
FE (hex) = CO (hex)

In other words, program EPROM byte CO (hex)
with data FE (hex)

Fig. 6 Manual function mapping. An example
substitution for MO.

ETI
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FINDING LOVE

John Scott and Anne Coburn,
Wiltshire - engaged.
Anne found there were scarcely enough
nights in the week once she joined Dateline,
and just ten weeks later she met John - but
she was John's first date. John felt slightly
shellshocked when he realised his first date
was the one for him. 'Life now is so
enjoyable' says Anne. All their friends are
very impressed and Anne's sister has now

. joined Dateline too!

Dateline works-
so joining makes sense.

Cindy and Tony Smith -
fourteen years on
Cindy and Tony met through Dateline way
back in 1970 and have now celebrated
fourteen years of 'computer matched
marriage'. Cindy at the time was a 28 year
old PA with a small son. She was fed up
with 'getting involved with men I
shouldn't'. Tony was a 33 year old
electronics engineer. When they met
through Dateline they found they had so
much in common. For Cindy and Tony
joining Dateline was a recipe for lasting
love.

All couples featured in Dateline
advertising are genuine Dateline members
who have met through the Dateline service.

through 7)
When you join Dateline you meet so many people that if you
choose to stay on your own, you know it's not through lack of
opportunity. The problem is, of course, that faced with that
special person you've always hoped to meet, the joys of the
single life fade fast.
Dateline arranges over half a million introductions each year - people
of all ages, all walks of life, and from all over the country join Dateline
and are matched specifically to the type of person they want to meet in
the area they choose.

WHY DATELINE?
*Dateline has operated a computer
dating service in this country since 1966.
many years longer than any other
company, and is now the largest and
MOST SUCCESSFUL computer dating
service in the world.

Our experience over more than
20 YEARS has created a professional,
reliable and confidential service which
we are proud to offer our clients.

We want Dateline to be successful
for you so take great CARE that your
requirements are met.

*Dateline is the only national computer
dating company to allow you to choose
the area you would like your dates to
come from.

Dateline provides the BEST VALUE
FOR MONEY service, with more people
to meet than any other agency.

r

FREE

*Despite having the LARGEST
membership, Dateline is not just a box
number service. You can call at our
offices to discuss your membership and
to read the thousands of letters from
happily matched Dateline members; or
telephone us on 01-938 1011. We are
always happy to help.

Dateline is a member of the
Association of British Introduction Agencies

15 Manchester Sr. London W I

Over the years Dateline has been featured
many times by press, radio and television
and has been acclaimed by many
thousands of clients who have found
happiness through our services. If you
are interested in learning what Britain's
largest, longest -established and most
successful computer dating service can do
for you, complete this coupon and post it
today to: Dateline, 23 Abingdon Rd.,
London W8 6AH.

Computer Test to Find Your Ideal Partner
START HERE AP,

1 Do you consider yourself'
Sh!, C Generous

0 Extrovert Outdoor type
.0 Adventurous 0 Creative
Ej Family type 0 Practical
0 Clothes -conscious 7 Intellectual
2 Indicate which activities and interests you enjoy by

placing a '1' lone) in the appropriate box. If you dislike a
particular activity, write a'0' inought) in the appropriate
box. If you have no preference, leave the column blank

0 Pop music
0 Fashion

Pubs
0 Sport

Pets
0 Folk music
0 Jazz
0 Travelling
0 Cinema
0 Good food

E Politics
Li Classical music
 ArtiLiteraturc
.Live' theatre
 Science or technology
0 Creative writing/painting
Ei Poetry
CI Philosophy/Psychology/Sociology
0 History/Archaeology
0 Conversation 7.<

3

I am over seventeen and would like you to send me
completely free and without obligation a description of my
ideal partner. Plus a free full colour brochure and lots more
information about Dateline. I enclose two first class stamps.

Your sex put St or F Your Height ft ins

Your Age s Age you would like to meet Min. Max

Christian Name

Surname

Address

Nationality Religion

Occupation
Send today to:

Dateline. Dept ETD
23 25 Abingdon Rd

London W.8.
01-938 1011



OSCILLOSCOPES
TELEQUIPMENT 083 Dual Trace 50MHz. Delay Sweep. Large

Tube £375

TELEOUIPMENT 075 Dual Trace 50MHz. Delay Sweep. With

Manual £925

S.E. LAOS SIA111 Dual Trace 18MHz Solid State. Portable
AC or Extemal DC operation 8x10cm display with
Manual £165

SCOPEX 4010A Dual Trace 10MHz Solid State with
Manual £160
TELEOUIPMENT 061 Dual Trace 10MHz. With Manual£150
TELFOUIPMENT 043 Dual Trace 15MHz. With Manual£100
TELEQUIPMENT 554A Single Trace 10MHz Solid State
With Manual £110
PHILLIPS PM3200 Single Trace 10MHz £80 -

SPECIAL OFFERS

COSSOR OSCILLOSCOPE CDUI50. Dual Trace 35MHz
Delay Sweep. Solid State Portable 8x10cm Display With
Manual NOW ONLY £180ea
Optional Front ProtectiOn Cover Containing 2 Probes &
Viewing Hood £10
SOLARTfiON OSCILLOSCOPE CD1400 Dual Beam 15MHz
With Manual ONLY Ma
AVO VALVE TESTER CT160 Suitcase style 22

Bases ONLY £25ea leap £71

DISK DRIVE PSU. 2400 1N, 5V 1.6A& 12V 1.5A out. Size:
W125mm H75mm. D180mm Cased Un-used . ONLY £10

It* £2)
OWERTY KEYBOARD (as in LYNX MICRO). Pust to make
Cased _ ONLY Vera (p&p £21
SWITCHED MODE PSU +/- 12V 025A: 5V 15A etc.£30ea

(P&P £31
DATRON 3000 PROM COPIER (copies up to 10) 0150a
OAP £71

MULTIMETERS
AVO 9 Mk4 (Identical to AVO 8 Mk4 but scaled diffenantly)
Complete with Batteries & Leads 255
AVO 8 Mk2 Complete with Batteries & Leads 045
Aboveitems in GOOD WORKING ORDER - appearance not
Al hence the price.
VAX TEST SET No 1 (Military version of AVO 8) Corriplete
with Batteries, Leads & Carrying Case £65

TEST LEADS suitable for AVO METERS Red& Black with 2
croc-cups & 2 prods (p&p £2) £5

AVO Model 7x. Complete with Batteries. Leads & carrying
case £40
AVO Model 72 Pocket Multimeter (Analogue) 30 ranges.
With Batteries & Leads £10
ANALOGUE POCKET MULTIMETERS. Philips/Taylor etc.
With Batteries & Leads from £10

COMMUNICATION RECEIVERS
Racal RA17L 500kHz-30MHz ... ONLY1140 emi.with
manual
Eddystone 730/4 480KHz-30MHz only £110 each,
with manual.

ARO TRANSISTOR TESTER 11169
Handled. GO/NO GO for in -situ Testing. With batteries,
leads & instructions.(p&p 23)110W ONLY £12

ISOLATING TRANSFORMERS 2400 INPUT
240V Out 500VA £151p9p £5) 100VA £13(pAp £2)

24V Out 500VA £6(p8p £5) 200VA £4489 £4)

ADVANCE/GOULO MO
Auto ranging: max reading 20,000 AC/DC volts -

resistance only £50 pap £5

B + K Precision CRT Restorer/Analyser Model 467.
Supplied with 2 bases and Manual. (P&P £7) ONLY

£125 each
LABGEAR Colour Bar Generator KG1. 8 Test Patterns.
(P&P £4) ONLY £40 eachGENERATORS'

MARCONI TF1066B AM/FM 10-470 MHz £350
MARCONI TF995A/5 1.5-220 MHz Narrow Deviation£250
FARRELL SINE/SOUARE type LFM2 1Hz-1MHz
Compact £80
ADVANCE SG628 AM 150KHz-220MHz £45'
Many others available

BLACK STAR FREOUENCY COUNTERS P&P £4
Meteor 100 - 100MHz £99
Meteor 600 - 600MHz £126
Meteor 100 - 1GHz £175
BLACK STAR JUPITOR 500 FUNCTION GENERATOR.
Sine/Square/Triangle. 0.1Hz - 500KHz. P&P £4 £110

BLACK STAR ORION. PAL TV/VIDEO COLOUR PATT
GENERATOR £190

RNE

STEPPING MOTORS
Type 1 200 Steps per rev. 4 Phase (5 wire) 12 24V

Torque 25oz inch will run on 5V with reduced

Type 2 6/12 Steps per rev.,3 Phase l',rtYue
.£1work5 ee

on 5V) £2 Ite 5 off .... £7.50

HUNG CHANG DMM 7030. 32t digit. Hand held 28
ranges including 10 Amp AC/DC 0.1%. Complete with
Battery and Leads P&P £4 £39.50

As above DMM6010 0.25 % £33.50

Type 3 NORTH AMERICAN PHILIPS 24 Steps per rev.
4 wire 5V 3.3Amps 0.250rpm
0.200 PPs 46 m

OSCILLOSCOPES PROBES. Switched xl; 010. P&P
£2 £11

Used equipment - with 30 days guarantee. Manuals supplied if possible. lk

This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability before
ordering.CARRIAGE all units £16. VAT to be added to Total of Goods & Carriage.

IlL_JI STEWART OF -READING E3
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

Telephone: 0734 68041Callers welcome 9 am - 5.30 pm Mon. -Fri. (until 8 pm Thurs.)

Zenith Electronics. °

Kits Modules - Hardware
YOU KNOW US FOR OUR TRANSMITTER KITS -NOW

TAKE A LOOK AT OUR GROWING RANGE OF
QUALITY KITS AND READY -BUILT PROJECTS:

MODULES AND ELECTRONIC HARDWARE

The following are examples of our proven product designs in
kit form:
* Miniature FM Transmitter; 60-145MHz. Kit £6.95; R/Built £8.95.
*3 Watt FM Transmitter, 80-108MHz. Kit £13.99; R/Built £18.99.
* 10 Channel Variable Speed Running Light; Drives LEDs or mains

lamps. Kit £14.97.
*3 Note Electronic Door Chime unit; 9 volt operation, 3 melodious

tones; variable frequency. Kit £9.83.
* 300 Watt Light Dimmer unit for 240 volt mains lights. Kit £:6.95
*5 Code Digital Code unit plus Key Pad -select own code; 9 volt. Kit

£14.21.
* 5-100 Watt Electronic Loudspeaker Overload Protector, adjus-

table. Kit £11.11.
* VU Meter 10 LED indicator; -5 to +12dB range. 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; complete with case. £11.00
* Digitial Clock module; 12-24 hour timing; LED type -£17.49, or

LCD type -£22.80.
* Amplifier Power Meter; 10 LED indicator from 0.25-100 Watt

Input -9 volt operation. Kit £9.52.
* Light sensitive relay unit; variable sensitivity trigger control; senses

light or dark -selectable. Kit £8.45.

ALL KITS CONTAIN FULL INSTRUCTIONS: P.C.B.s AND COMPONENTS.

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING.

OVERSEAS ORDERS -ADD 10% TO ABOVE PRICES.

PLEASE SEND CHEQUE OR POSTAL ORDERS WITH ORDER

S.A.E. For
- FREE -
Data Pack *

Zenith Electronics, 14 Cortlandt Business Centre,
Hailsham, E. Sussex, U.K. BN27 1AE.

Tel: 0323 847973 Dept 2.

NEW: from
SUMMER 1987 ELECTRONIC

CONSTRUCTORS CATALOGUE

PRICE ONLY

C1.20

6
MULTIMETERS

TO BE WON

 Many new lines
 Extended range
of test equipment

 £11 worth of discount vouchers
 6 Multimeters to be won in easy to enter competition.
 Available at your local newsagent or direct from

address below.

Access

(0992) 444111
Cirkit Distribution Ltd Park Lane, Broxbourne, Herts EN10 7NQ

Telephone: (0992) 444111 Telex: 22478

AUDIOKITS PRECISION COMPONENTS

The ETI VIRTUOSO PREAMP
(featured ETI July -Sept & Nov 86)

THE TRUE ENTHUSIASTS PREAMP
* Superlative sonic performance
* Versatile case with space for mods, other circuit

designs etc.
* MC stage, upgraded, uses transistors of lowest

noise currently available.
* Two stage MM circuit with passive RIAA

equalisation.
* High performance optional tone stage.
* Circuits and pcbs can easily be adapted for other

audio uses, low noise mic preamps, active
crossovers, filters, balanced/unbalanced amps,
mixers etc.

* High performance power supply board with up to 4
positive and 4 negative regulated outputs - ideal

for many other audio projects.
* All components incl. case & pcbs available

separately.
* Complete kits cost a fraction of similar quality

ready built preamps, saving hundreds of pounds.

For details, please send 9" x 4" SAE (overseas 3

IRCs) to:
AUDIOKITS

6, Mill Close, Borrowash, Derby DE7 3GU
Tel: 0332-674929
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RED CURRY
Helen Armstrong finds Chris Curry striving to get back in
control.

Chris Curry was in the boardroom of General
Information Systems wielding what looked like
a twig covered in withered leaves. I remarked

the plant did not look well. "On the contrary," Curry
announced. "It's getting a chance to procreate". He
shook a peppering of seeds from the dried pods into a
used envelope, and handed the packet to an assistant
with instructions to file it. Chris Curry, former Sinclair
collaborator and leading light of Acorn, is still planting
for the future.

When Acorn was losing money like a leaky sieve in
the race for the cut price micro market and was
bought out by Olivetti, co-founder Curry was free to
try out a different line of enquiry which had attracted
him even before the development of Acorn. He
formed General Information Systems (GIS) and with a
team of about a dozen people, many former Acorn
colleagues, set out to develop and market
microprocessor -controlled devices whose application
was specific and practical.

Early Days
"When I systems,"

says Curry, "it was before the micro boom and we
were selling to people like ETI readers who already
had an interest in technology. I was always asked
'what can I do with it?' This is the most difficult
question in the world to answer. If I'd relied on
market research, for instance, it would have shown
there was no point trying to sell computers because
there was no market! Fortunately, we don't all work by
market research.

"Today the answer to that question is 'control,
timing, energy management, word processing and
desk diary'. Interactive control in the home was
always talked about but never really achieved except
by a few enthusiastic amateurs."

Curry's latest offspring are Red Boxes. Apart from
their fire engine colour, Red Boxes could be a cryptic
breed of distribution board. They plug into and
operate down standard mains wiring and some of
them double as mains outlets, but their real task is
control.

The first generation of Red Boxes are marketed as
add-ons for already popular home micros (BBC micro,
Spectrum and Commodore 64) in the form of a £133
starter pack with a control module, a 13A switched
outlet and a heat -sensitive movement detector. These
are known respectively as Red Leader, Red One and
Red Two. "Second World War RAF flying jargon,"
explains Curry.

Red Leader contains its own 6502 processor,
ROM, RAM and modem. "The unit itself detects which
computer it is connected to and downloads an
appropriate terminal program to the micro. Once
programmed, it is no longer dependent on the outside
computer, which can be disconnected.

"Anybody with a home computer already has an
advantage," says Curry. They are familiar with
keyboard interfaces. There are three million micros
out there - mostly Sinclairs, some BBCs and
26

Commodores - which are mostly not being used. A
machine which makes them useful again is good in a
number of ways. Seeing a computer doing something
practical, like switching, has great appeal and putting a
discarded machine back into use is highly satisfying."

In The Future
That assumes centralised microprocessor control

will be commonplace in the future. Few people have a
clear idea of what they want from it in the home. The
old question is still being asked: what do we do with it?
"At the moment," maintains Curry, "the answers are
energy management, security alarms, or simply
automating - like an intelligent timer, but without
fiddling with the mains wiring. It's interesting to notice
home security systems are being installed at a rate of
knots but they are inflexible. A floodlight is a good
deterrent, but only at night. During the day something
different (such as a siren) could automatically replace
it on the same sensing and timing information. A
system which expects different things at different
times of the day or year would be even more useful." A
siren (inevitably christened Red Alert) is on the way.

"The next really important step will be a modem
which allows you to phone in and bleep the system to
alter settings down the line. It will work both ways. It'll
also phone you and indicate if it has received certain
readings. No, it won't speak - we aren't using voice
synthesisers yet! This is particularly important,
because people like to be able to change the system
remotely."

With the general extension of remote control into
all areas of domestic and business life, the inviolability
of these personalised systems has been an important
consideration.

Interference
Potential problems of interference between two

systems working on the same ring main, and the more
sinister threat of accidental or deliberate data
tresspass by outside mischief -makers has been
forestalled by allocating an incredibly complex
address code to each box.

"Anyone trying to break in would have a devil of a
time. The data is encrypted in a number of ways. First,
there is the large address. Secondly, when the data is
sent out it is jumbled with an encryption with a key
which is unique to that package of data. Even if they
recorded the signal and tried to read it with an
oscilloscope, it would remain jumbled. This is unique
among mains borne comms systems."

As they stand, Red Boxes are aimed at micro
owners. Programming experience is not required, but
it helps. "The system has high programmabality at the
moment. Red Basic is a bit like BBC Basic with
extensions and there is a complete guide to Red Basic
in the Basic manual for those who want to get to know
the system inside out."

Eventually there will be a Red Box which is not
connected to a computer, with a simple single -line
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display, a few buttons, and limited programming
possibilities. Even so, will homes be a flourishing
market for computer -based hardware in the
immediate future? Curry's attitude is that although it is
early days, his boxes have other outlets.

"You could divide Red Boxes into two concepts.
On the one hand it is a mains modem, which actually
allows you to send digital information along the mains
wiring. On the other hand, it is quite a sophisticated
communications protocol for point to point serial
transmission of data, with a quite powerful control
language to go with it. If you put the two things
together there are some interesting industrial
applications. I don't have any concrete examples to
offer you because the product is too new but at
exhibitions a lot of energy management engineers
have been showing interest. Security people too. Even
in a house, it costs from £500 to £1,000 to have a fairly
simple system wired in."

"These are devices which people can build
applications around, enabling devices for all kinds of
purposes. People have the opportunity to use their
imaginations.

Communication
General Information Services, says Curry, was set

up to develop the processing of information and the
use of computers in information technology.
"Computers will be used more frequently for
communications than anything else but the
information to be carried is not yet available in the
quality and quantity needed for the market."

With their other main project, the Communicator,
GIS is looking at ways of introducing a desktop
computer which is essentially a remote database
terminal with local data manipulation facilities, built in
modem and automatic telephony. It can receive
Teletext and, with a small modification, Datacast, and
can be built into a local area network. "This
Communicator was developed by Acorn and they are
still marketing it. It's only available to OEMs at the
moment. GIS has the rights to it and we are still
working on creating the necessary information base to
launch our version. It is a long process, providing a
systems house role if you like. We are presenting the
hardware with the software, not just the systems
software but material people are actually in need of,
the raw information.

"We are hoping to appeal to the top end of the
consumer market, in which case the software must be
available as part of the machine. When the
Communicator is ready, it must be absolutely
straightforward to extract information. You should be
able to feed a demand into the computer, and it will
search for the database and do the rest. It must be
capable of reprocessing the data, of extracting the
exact details or figures you want and giving a printout
that you don't have to analyse further. It has half a
megabyte of storage - it's not just a dumb terminal."

So what is it that appeals to him personally?
Developing new ideas, or developing the company as
a whole?

"Success. Whether it's a successful product or a
successful company. Both, preferably. The pleasure of
seeing something well received, and the added
pleasure of seeing it make a profit for the company. I
think the two go together. In a small company, which
GIS is, if you're not very close to the conceptual
development of a product then you are not close to
the company. I'm also very close to the corporate
development and strategy of the company. I make no
claims to be close to the technical development of

the products - there are people much better than me
to look after that. But no matter how clever the
technology is, if the concept is wrong, the product
fails, and vice versa, of course."

"There are lots of really clever products that have
failed because they weren't marketed properly. The
development of a company is an expensive gamble. If
you don't get the market and the product right, you
will lose a lot of money.

"Having said that, there are a lot of independent
commercial organisations these days where people
with an idea can go to get support, without laying out
a lot of money. They can get a bit of market research
done, or management advice on how best to produce
and market the product. That type of support didn't
exist a few years ago. People ought to take full
advantage of it, while being careful not to to be taken
advantage of. Some provide venture capital as well,
but I think one should try to separate venture capital
from management services. Some sources of capital
are offshoots of banks, who probably know less about
the management problems of a small company than
the inventor of the idea!

"But if you are looking for ongoing management
support, it is very important to remember that you
must have a good, personal working relationship with
any partners. People with ideas don't like being
interfered with. Unfortunately, there are no set rules.
You can't separate being the boffin from running the
business in a small company.

"I'm a great believer in working back from the
market's needs. You have to try and imagine what the
customer will want and work back to the product
without detracting from the craft. As the developer of
a product, you are leading the customers. If you ask
them what they want, they won't know. It's only when
they see it they can make a decision. We have to use
our imaginations to show people the possibilities
open to them. But if the product isn't right, they won't
have it however clever it is."
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NUCLEAR
STRATEGY
SIMULATOR
Deterrence is dead, the victim of precisely-targetted Cruise
and Trident missiles. So says David Guinness and he sets out
to prove it with the aid of a map and a little logic.

Most of us have got used to
thinking of nuclear
weapons as a simple

deterrent: if they launch theirs
against us, we'll launch ours back
at them. That way, everyone loses
so it is in both our interests not
to fire first.

This concept of Mutually
Assured Destruction (MAD) is out
of date in the view of many
people. It relied on the fact that
missiles were not terribly accurate
and a large number would have to
be launched against an enemy to
ensure complete destruction of
important targets. Such an attack
could be detected with relative
ease long before any missiles
arrived, giving the enemy plenty
of time to launch their own
missiles in response.

Now we have highly accurate
weapons such as Cruise and
Trident, many of which can fly at
low altitude so that they are very
difficult to detect until shortly
before they hit their target. With
this sort of accuracy, missiles can
be directed at enemy missile silos
and have a good chance of
destroying them before the
missiles can be launched in
return.

The result is a complete
reversal of deterrence theory.
When it is possible to destroy
enemy missiles with little risk to
oneself, the best means of
defence is to fire first. You may
not get enough warning to fire
second.

This view is inevitably
controversial. Governments don't
way to give away a possible
advantage so they certainly won't
announce that they have a first
strike capability in these terms.
Indeed, most refuse to concede
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Fig. 1 Circuit diagram of the Nuclear Strategy Simulator.
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HOW IT WORKS
With SW2 closed and SW4 open, the
Nuclear Strategy Simulator is set to the
DEMO and DETERRENCE modes. One
input of IC1a and IC1d will be held high
and a logic high will appear on the inputs
to the two latches (IC2a and b). These
inputs are active low so outputs Q, and
Q, will not latch.

When SW1 is pressed the previously
high input to IC1a is pulled low and a low
output level is passed to pin 7 of IC2. The
output from pin 9 will go high and
remain latched in this state when SW1
is released.

The high level output from the latch
is combined in AND gate IC4a with the
signal from IC7 and its associated
circuitry. IC7 is a 555 timer which
generates a low -frequency (roughly 1Hz)
square wave. This output is passed via
IC3c and IC5e to IC4a and produces a
square wave output which drives Q1/Q2
and causes LP1-5 to flash steadily on and
off. These lamps represent USSR cities.

The high level on IC2 pin 9 is also
passed to IC1b whose output in turn
feeds IC4c. The other input of IC4c
receives the square wave output from
the oscillator circuitry so the output of
this gate will also be a square wave. This
is passed via IC5d to Q5/Q6 and causes
LEDs 11-20 to flash. These LEDs represent
USA missiles.

When SW4 is set to the REAL position,
IC3c receives a low on one of its inputs.
This stops the oscillator output being
passed to the rest of the circuitry.
Instead, the output of IC3c goes low and
is inverted by IC5e so as to provide a
high level on the inputs of the four AND
gates, IC4a-d. Pressing SW1 or SW3 now
causes one output of IC2 to latch as
before and produces a high level on the
other input of two AND gates. The
resulting high output level is inverted by
the buffers IC5a and c or I C 5 b
and d, to provide a low level into the
transistor pairs. Pressing one of the
buttons in the REAL mode therefore

causes one set of missile lights and the
opposite set of city lights to go out
completely.

Moving SW4 from DEMO to REAL also
puts a low level on the input of IC6b and
a short high level pulse emerges from
the differentiating network, C2/R34. This
is inverted by IC6a to form a short, low-
level pulse into the active -low reset
inputs of IC2. Moving SW4 back to
DEMO sends a high level to the other
differentiating network, C1/R33,
producing a short high level pulse which
is again inverted by IC6a. In this way the
two latches are reset every time SW4 is
operated.

Opening SW2 transfers the simulator
from DETERRENCE to FIRST STRIKE
mode. R2 pulls up one input on each of
the two AND gates, IC3a and b. If SW1
is pressed now, the resulting high on the
output of latch IC2a will take the other
input of IC3a high and place a high level
on one input of the OR gate, IC1c,
causing its output to go high as well.

The output of IC1c feeds one input of
OR gate IC1d which drives the input of
latch IC2b. This high level will prevent
the active -low input of IC2b being
triggered. In this way, pressing SW1 first
prevents SW3 being used and vice versa.

The output of IC1c also feeds the AND
gate IC4b, the other input of which
receives the square wave output from'
the oscillator circuitry. This signal will be
passed to inverter IC5b and the transistor
pair Q2/Q3, causing LEDs 1.10 to flash.
These LEDs represent USSR missiles.

LEDs 11-20 (representing USA missiles)
and LP1-5 (representing USSR cities) will
also flash, having been enabled in the
normal way by the high output on latch
IC2a. The difference between DETER-
RENCE and FIRST STRIKE modes is in the
addition of the extra set of flashing LEDs.

Just as in the DETERRENCE mode,
moving from DEMO to REAL in the FIRST
STRIKE mode removes the flashing
oscillator from the circuit.

that such a scenario is militarily
feasible and continue to talk in
terms of nuclear deterrence.

Because of this, we have no
firm idea just when either of the
superpowers is likely to achieve
full first strike capability. Estimates
for the USA range from 1992 (put
forward by Robert Alridge in his
book First Strike) to as close as
1988 (according to the book Death
Of Deterrence). Even the most
optimistic independent sources
expect the change to take place
before 1995. There are fewer
estimates regarding progress in
the USSR because less
information is available but given
their oft -stated intention to match
US capabilities it is unlikely they
will be more than a few years
behind.

The Nuclear Strategy Simulator

described here is a simple
demonstration unit which allows
the concepts of deterrence and
first strike to be explored in the
form of a game. One player (or a
group of players) takes the part of
America while the other is Russia.
Both have cities to protect
(represented by white lamps on a
large map) and both have missiles
they can fire at the enemy
(represented by red LEDs on the
map).

The Simulator has two very
simple modes of operation. In
DETERRENCE mode, the missiles
are assumed to be fairly
inaccurate on both sides and
therefore threaten only the
enemies' cities. Firing one set of
missiles destroys the opponents'
cities but leaves them with
missiles which they can fire back.

The missile lights go out once the
missiles have been fired and the
city lights go out when the cities
have been destroyed.

In the second mode (FIRST
STRIKE) the missiles on each side
are assumed to be accurate
enough to destroy enemy missile
sites as well as cities. Firing either
set of missiles now causes all the
lights on the opposite side to go
out and prevents the enemy
mounting a return attack.

A DEMO mode allows missiles
which have been fired and cities
which have been destroyed to
flash rather than go out. This is
helpful while the rules are being
explained to players.

Construction
All the main circuitry is carried

on one printed circuit board
which mounts on the back of the
map board. The lamps, LEDs and
switches are mounted directly
through the map board and wired
with ribbon cable to three sockets
on the PCB.

The only item not mounted on
the back of the board is the
transformer which will be
required for mains operation. This
is housed in a separate earthed
metal box and only the low -
voltage output taken to the
Simulator.

The board as it stands is
designed to operate from a 6-8V
supply, AC or DC. If preferred,
the values of the LED series
resistors (R12-31) can be altered to
allow the Simulator to run from a
12V AC or DC supply such as a
car battery. The filament lamps
would also need to be changed
from 6V to 12V for this. Decide
before proceeding which voltage
you want the Simulator to run
from and select the appropriate
resistor values (330R for 6-8V
operation, 510R for 12V operation).

The PCB component layout is
shown in Fig. 2 Begin assembly by
installing the connectors, the
fuseholder and the IC sockets (if
you plan to use them). The fuse -
holder has a screw -cap on one
end and should be positioned so
that this overhangs the side of the
board. Insert the resistors and
capacitors next and then the
transistors. Last of all, solder the
ICs into place or install them in
their sockets.

The board can be tested by
connecting it to a 6V battery or a
suitable power supply (you won't
need a large battery at this stage
because the board draws very
little current without the lamps
and LEDs). Connect the supply to
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SK2 and leave plugs PL1, 3 and 4
empty. Assuming nothing nasty
happens at switch on, connect
one of the 6V bulbs between V,
and the collectors of Q2, Q4, Q6
and Q8 in turn. The bulb should
light in each case.

If all seems well, take a piece
of wire and briefly short it
between OV and the 'TO SW1' con-
nection of PL1. Go back and
check the collectors of the four
output transistors again. You
should find that the bulb lights
up when connected to Q8 put
flashes when connected to Q2, 4
or 6.

The next stage is to stick the
map firmly to its backing board.
When complete, it is a good
idea to protect the edges of the
map and board with tape or
edging strip.

Refer to Fig. 3 and drill the
holes for the LEDs and filament
lamps. Drill the holes from the
front of the board and take care
not to rip the map.

Drill a further set of holes for
the switches, one directly above
the other in the lower middle part
of the board and one at each side
directly below America and the
USSR.

The PCB is attached to the
back of the board using wood -
screws and spacers and the LEDs,
lamps and switches are wired
using ribbon cable. The LEDs and
lamps representing American
missiles and cities are wired to
one piece of 12 -way cable, the
LEDs and lamps on the USSR side

are wired to another 12 -way cable
and the four switches are wired to
a 6 -way ribbon cable.

The wiring of the lights and
switches should be obvious from
the circuit diagram and
component overlay. Each LED has
its own resistor on the PCB so ten
of the twelve ways on each of the
larger connectors are for the LEDs.
The remaining connections are a
common OV lead for the five
lamps and a common V, connec-
tion for both the lamps and the
LEDs. The only point to watch is
that the LEDs must, of course, be
wired the right way round.

If you intend using the
Simulator from a mains supply, a
transformer unit will be needed.
This should consist of a metal box
with a suitable transformer firmly
fixed inside it. The box should be
earthed and all the usual care
must be taken with the mains
input lead and wiring. Use a
strain relief bush and include a
fuse in the mains circuit.

In Use
The Simulator can be used by

any number of people from two
upwards. Provided clear instruc-
tions are printed in a prominent
position, it can be left unattended

PARTS LIST
RESISTORS (all '/4W)
R1, 2, 3, 32 3k3
R4, 6, 8, 10 2k2
R5, 7, 9, 11 802R
R12-31 330R (or 510R -

see text)
R33, 34, 36 100k
R35

CAPACITORS
C1, 2, 6
C3
C4

C5

10n
1u0 35V tantalum
470u 16V axial
electrolytic
470u 10V axial
electrolytic

SEMICONDUCTORS
IC1 4071
IC2 4044
IC3, 4 4081
IC5 4049
IC6 4001
IC7 555
IC8 78105
Q1, 3, 5, 7 BC109
Q2, 4, 6, 8 BFY51
LED1-20 0.2" red LEDs,

preferably high
intensity types

BR1 5005 bridge
rectifier

MISCELLANEOUS
FS1 2A 20mm fuse and

PCB -mounting
holder (fully
enclosed type with
screw -on end cap
- see Buylines)

LP1-10

PL1

PL2

PL3, 4

SK1

SK2

SK3, 4

SW1, 3

SW2,4

6V 60mA wire -
ended filament
lamps (or 12V
60mA - see text)
6 -way 0.1" PCB
plug
2.1mm DC power
plug
12 -way 0.1" PCB
plug
6 -way 0.1" insula-
tion displacement
connector
2.1mm DC power
socket, PCB -
mounting
12 -way 0.1" insula-
tion displacement
connector
non -latching,
push -to -make
switch
SPST toggle switch
with long shank

PCB; world map; backing board; wood -
screws and spacers to mount PCB;
ribbon cable, 5 -way and 12 -way; IC
sockets (optional), 1 x 8 pin, 4 x 14 pin,
2 x 16 pin; connecting wire; tape, glue,
etc.
Optional mains transformer unit:
chassis -mounting mains transformer
with 6-8V output rated at 2A or more
(eg., RS/Electromail 207-504 giving 6V at
3.3A); metal case; fuseholder and 1A
fuse; cable strain -relief bushes; 3 -core
mains cable and 2 -core low voltage
cable; nuts, bolts, etc for transformer
mounting.
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and people approaching it will
work out for themselves what to
do. This makes it ideal for use in
libraries, in the foyer at
conference centres or in any
other position where people are
passing by.

Where larger groups are
expected it is helpful if someone
is around to demonstrate the
Simulator and explain its signi-
ficance. In this case, the people
present should be divided into
two groups ('Russians' and
Americans'), each of which selects
a 'President' to operate the
button.

Start with the Simulator set to
DEMO and DETERRENCE so that
all the lights are on. Explain to the
players that the red lights
represent missiles and the white
lights represent cities. Get one of
them to press their button so that
one set of missiles and the
opposite set of cities start
flashing. This represents one
superpower using its missiles to
threaten the cities on the other
side.

Now tell the other side to
press their button and show that
they can return the threat,
causing their missiles and their
opponents' cities to flash. Thus
either side can launch an attack

SK 2

LE01120

P L3

eoescoes
IT IT 17 3

FS1

ICE!

CE,

PRESIDENT USA SW1

PRESIDENT USSR  SW3
FIRST STRIKE/DETERRENCE SW2
DEMO/REAL - SW4
Ov

Fig. 2 Component overlay for the Simulator PCB.

pa

SAN FRANCISCO
LOS ANGE LES

NEW YORK
WASHINGTON

 LENINGRAD
CHE LYABINSK

0
MOSCOW

Fig. 3 Suggested positions for the missile and city lights. The cities have been chosen to
give a reasonable geographical spread and do not necessarily represent the five most
important strategic targets on each side. The missile sites are largely guesswork since missile
silo locations are rarely made public. Note that one missile light on each side has been
placed in the sea to represent submarine -launched missiles.
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on the other, but the result will
be a return attack on their own
cities.

Now set SW4 to REAL (which
will reset the flashing lights to full
on) and ask both sides how best
they can defend themselves. If
they have understood the rules
correctly they should realise that
it would be suicidal to launch an
attack.

Switch SW2 from DETERRENCE
to FIRST STRIKE and set SW4 back
to DEMO. If anyone has been
foolish enough to press their
button, this will reset all the lights
back to full on.

Ask one side to press their
launch button now and point out
how different the result is. The
red missile lights on the attacking
side will flash to indicate that the
missiles have been fired, but both
the city lights and the missile
lights on the other side will flash
rather than just the city lights as
before.

Tell the other side to press
their launch button and observe
that nothing happens. Because
their missiles have been
destroyed, they have nothing to
fire back.

Now switch SW4 to REAL
(which again will reset the
flashing fights to full on) and ask
both sides once more how best
they can defend themselves. If
they are anything like the groups
which which the Simulator has
already been tried, they will
rapidly realise that the safest thing
to do is attack first. With large
groups, this can become quite
heated with both sides screaming
at their President' to press the
button quickly.

A Final Word
This simulator shows two very

simple scenarios and makes no
attempt to represent all the
complexities of the international
arms race. The aim is to get
people thinking about the
implications of greater missile
accuracy, and once this point has
been absorbed there is much that
can be discussed and presented
by other means.

The simulator itself could also
be modified to show more
complex scenarios. For example,
what if only one side has a first
strike capability, or if one or both
sides have a first strike capability

which does not destroy all of
their opponents' missiles? What if
Star -Wars technology is added to
the equation on one or both
sides, allowing any missiles not
destroyed by a first strike to be
wiped out before reaching their
targets? This makes a first strike
even,more tempting.

BUYLINES
ETI

Most of the components for this project
are readily available from the usual mail-
order suppliers. The 6V wire ended -
lamps and the fuseholder came from
RS/Electromail (order codes 587-069 and
413-147) and the six and twelve -way PCB
connectors came from Maplin. The 5005
rectifier was also obtained from Maplin
but other 2A, 50V bridge rectifiers should
do just as well. Push-button switches
with long shanks for SW1 and SW3 are
easy enough to obtain but you may have
more difficulty with long -shank toggle
switches. The ones used on the proto-
type came from a surplus store.

World maps can be purchased from
local booksellers or stationery stores.
The one used on the prototype was a
48 x 26in Pioneer' map from the London
Map Centre, Caxton Street, London SW1.

LED DISPLAY DIGITAL
ELECTRONIC CLOCK MODULE

Electronic clock module with MOS LSI circuit, 4 -digit 0.5.'.
LED display, power supply and other components on a single
PCB. Only needs a transformer and switches to construct a
complete pretested digital clock/timer for many applications.
Suitable for 50 or 60 Hz mains supplies. Direct (non -multi-
plexed) LED drive eliminates RF interference.
Supplied complete with 240v mains transformer and wiring
diagram/data. Order as SOL 144 Alarm Clock Module £6.85

LIQUID CRYSTAL DISPLAY WATCH MODULE
With LCD display, 2 pieces of Polarising material, backlight
diffuser, micro lamp, precision crystal, trimmer, battery con-
tacts and open microcirtuit. Untested 5 for £1

PLESSEY MAINS INTERFERENCE SUPPRESSORS
Filter unit for mains borne interference. Max current 1.5A. Our
Price, brand new only £2.27
Same item, store soiled only £161
Similar Unit but 10A. Brand new £3.49

10W POWER AMPLIFIER MODULE
Mullard LP1173 Amplifier module. Needs 24v DC Supply to
give 10 watts into 4 ohm speaker. Size 112x70x29mm. Com-
plete with heat sink Only £2.40 complete with Data

ALPS FF317U FM FRONT END
Beautiful precision made High Quality variable capacitor
tuned FM Front End with Dual -gate MosFet. Covers full FM
range of 87 to 109MHz. 12v supply ONLY £8.90

Circuit if required 35p
CAR RADIO FM IF AND STEREO DECODER

Miniature PCB with 10.7MHz ceramic filters, 2 -transformer
ratio detector. AX010 noise suppression IC and TCA4500A
advanced stereo decoder IC. Only needs front end to make
FM tuner or car radio. Complete with circuit. Incredible value
at Only £1.99

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

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

LINSLEY-HOOD CASSETTE RECORDER CIRCUITS

Complete record and replay circuits for very high quality low
noise stereo cassette recorder. Circuits are optimised for our
HS16 Super Quality Sendust Alloy Head. Switched bias and
equalisation to cater for chrome and ferric tapes. Very easy to
assemble on plug-in PCBs. Complete with full instructions.

Complete Stereo Record/Play Kit £33.70
VU Meters to suit £2.30 each
Reprints of original Articles 75p no VAT
860X Stereo Mic Amplifier £8.70

LINSLEY HOOD 300 SERIES AMPLIFIER KITS
Superb integrated amplifier kits derived from John Linsley -
Hoods articles in 'HiFi News'.
Ultra easy assembly and set-up with sound quality to please
the most discerning listener. Ideal basis for any domestic
sound system if quality matters to you. Buy the kit complete
and save pounds off the individual component price.

K300-35. 35 Watt. Discount price for Complete Kit . £98.79
K300-45. 45 Watt. Discount price for Complete Kit £102.36
RLH4&5. Reprints of Original Articles from 'Hi-Fi News'

£1.05 no VAT

LINSLEY-HOOD SYNCHRODYNE AM RECEIVER
Very high quality kit for this recent design featured in Wireless
World'. This unit represents the first attempt to make a much
needed HIGH QUALITY AM Tuner since pre -FM days. This
will give you Radio 4, or even 1 in better quality than your
Eastern 'Tranny'. Advanced construction system, approved
by the Author, uses 3 double sided PCBs in a stacked layout
for total stability, ease of construction and minimal wiring.
This module will form the AM section of an ultra high quality
AM/FM switched bandwidth tuner to match our 300 series
amplifiers. Power supply and tuning gang will be included
with the FM section.
K450 JLH Synchrodyne Kit Special Price £59.95

HIGH QUALITY REPLACEMENT
CASSETTE HEADS

Do your tapes lack treble? A worn head could be the problem.
Fitting one of our replacement heads could restore perform-
ance to better than new! Standard mountings make fitting
easy and our TC1 Test Cassette helps you set the azimuth
spot-on. We are the actual importers which means you get the
benefit of lower prices for prime parts. Compare us with other
suppliers and see! The following is a list of our most popular
heads, all are suitable for use on Dolby machines and are ex -
stock.
HC20 Permalloy Stereo Head. This is the standard head fitted
as original equipment on most decks £7.66
HS16 Sendust Alloy Super Head. The best head we can find.
Longer life than Permalloy, higher output than Ferrite, fan-
tastic frequency response £14.86
H0551 4 -Track Head for auto -reverse or quadrophonic use.
Full specification record and playback head £14.60
Please consult our list for technical data on these and other
Special Purpose Heads. MA481 Latest version Double Mono
(2/2) Record/Play head.
Replaces R484 £13.35
SM166 Standard Mounting 2/2 Erase head. Compatible with
above or H0551 4 -Track Head £8.85
H524 Standard Erase Head. Semi double gap, high effici-
ency £2.25
H561 Metal Tape Erase Head. Full double gap £7.35

HART TRIPLE -PURPOSE TEST
CASSETTE TC1

One inexpensive test cassette enables you to set up VU level,
head azimuth and tape speed. Invaluable when fitting new
heads. Only £4.66 plus VAT and 50p postage.
Tape Head De -magnetiser. Handy size mains operated unit
prevents build up of residual head magnetisation causing
noise on playback £4.54
Curved Pole Type for inaccessible heads £4.85

Send for your free copy of our LISTS. Overseas please send 2
IRCs to cover surfae Post or 5 IRCs for Airmail.
Please add part cost of post, packing and Insurance as follows:
INLAND OVERSEAS
Orders up to £10 - 50p Please send sufficient to cover
Orders £10 to £49 - Surface or Air Post as
Orders over £50 - £1.50 required.

24hr SALES LINE I ALL PRICES EXCLUDE VAT it
(0691) 652894 UNLESS STATED
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ROBOTICS
Robot arm

Robot motor controller

Servo arm interface

SECURITY

Alarm alarm
Alarm extender
Alarm module

Alarm, ZX-based
Anti -theft auto alarm
Automatic car -theft alarm
Automatic light switch
Automatic porch light
Bansheee siren unit
Burglar alarm system

Burglar proof your home
Car alarm

Car alarm
Car alarm

Car security device
CMOS burglar alarm
CMOS house alarm
Combination lock
Ecolight
Electronic combination lock
Home security system
Infant guard
Infra -red intruder alarm
Infra -red intruder alarm
Infra -red Intruder Alarm

Logic lock

Porch light
Proximity switch
Radar intruder alarm
Second line of defence, the -

simple house alarm
Ultrasonic burglar alarm
Warlock alarm system
Watchdog home security system
ZX-based alarm

part 1
part 2
part 1
part 2
part 3
part 1
part 2

Errata

Errata

Errata

Errata

part 1
part 2
Errata
part 1
part 2
Errata

Sep 1981 50
Oct 1981 43
Mar 1982 61
Apr 1982 94
May 1982 34
Oct 1982 69
Dec 1982 77

Jul 1977 29
Nov 1983 39
Mar 1983 63
Aug 1983 70
Dec 1983 31
Jan 1974 16
Aug 1972 50
May 1984 19
Jul 1980 77
Sep 1984 35
Apr 1977 57
Jun 1977 9
Jul 1974 30
Mar 1975 24
Jul 1975 68
Dec 1978 16
Oct 1983 66
Nov 1983 96
Apr 1980 50
Apr 1975 51
Jan 1978 16
Mar 1981 74
Jul 1984 55
Mar 1975 46
Aug 1981 18
Jan 1982 80
Jul 1972 54
Feb 1981 62
Jul 1984 61
Aug 1984 59
Jul 1986 56
Jun 1982 79
Jul 1982 39
Nov 1982 75
Feb 1978 28
Oct 1978 75
Aug 1975 21

Nov 1985 60
Aug 1980 86
Jul 1984 35
Aug 1981 18
Dec 1983 31

TELEVISION AND VIDEO

CCTV camera
Colour board for the Ace

microcomputer

Dec

Apr

1977

1984

46

41
Errata May 1984 69

Digital framestore part 1 Dec 1984 61
part 2 Jan 1985 44
part 3 Feb 1985 55
part 4 Mar 1985 59
part 5 Apr 1985 48

Low-cost framestore part1 Sep 1986 36
part 2 Oct 1986 48

Low-cost VDU interface

RGB-composite converter
Teletext decoder

TV chess game

TV games unit
TV sound tuner
TV sound tuner
UHF aerial preamplifier
VDU interface (System 68)

Vector graphic display
Videograph - TV audio display
Video Vandal

part 3
part 1
part 2
part 3
Errata

part 1
part 2
part 1
part 2

part 1
part 2

Errata

TEMPERATURE
MEASUREMENT
AND CONTROL

Differential temperature switch
Module

Digital thermometer
Economical heater controller

Freezer alarm
Heater controller
Heat/light controller

(Free PCB project)
Heat pen - temperature

probe for DVMs

Immersible heater
Micropower thermal alarm
Seven -input thermocouple meter
Temperature alarm
Temperature alarm
Temperature alarm

(free PCB project)
Temperature controller
Temperature controllers, three
Temperature meter
Temperature meter
Temperature meter add-on for

voltmeters
Thermerneter - max/min memory

thermometer

Under temperature switch module
Wine temperature meter

Nov 1986
Aug 1976
Sep 1976
Oct 1976
Oct 1976
Jan 1987
Jul 1979
Aug 1979
Oct 1978
Nov 1978
May 1977
Sep 1980
Dec 1981
Aug 1973
Jun 1977
Jul 1977
Jan 1984
Apr 1979
Nov 1984
Jul 1985

43
56
10
30
30
32
20
41
48
44
12
73
37
34
33
54
19
27
50
27

Mar 1981 49
Oct 1977 20
May 1982 22

Errata Jul 1982 35
Dec 1977 30
Mar 1980 67

Oct 1982 25

Jun 1985 48
Errata Mar 1986 60

Jun 1983 65
Oct 1981 68
Dec 1973 23
Nov 1974 25
Mar 1977 53

Apr 1986 44
Nov 1984 63
Mar 1975 18
Aug 1974 30
Jul 1978 21

May 1976 49

Apr 1983 70
Errata Jul 1983 20

Mar 1981 51

Dec 1978 31

TEST EQUIPMENT

1 kH z function generator
All purpose power supply, 30V, 1A
Amplifier, bench (Short Circuit)
Amplifier, bench
Amplifier, bench
Analogue/digital probe

(ETI Modular Test Equipment)
Attenuator, audio
Attenuator, RF
Audio Analyser

Mar 1977
Aug 1978
Feb 1977
Aug 1979
Dec 1980

Apr 1986
May 1973
Sep 1976
Oct 1986

55
75
52
67
74

36
53
62
43
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Audio frequency meter Jul 1973 66
Audio millivoltmeter, 'A' weighted Apr 1976 26
Audio noise generator Apr 1976 22
Audio oscillator Nov 1980 27
Audio oscillator with LCD DFM Nov 1978 71
Audio power meter Jun 1976 29
Audio power meter Mar 1979 67
Audio spectrum analyser Mar 1978 27
Audio wattmeter Oct 1973 46
Autoranging capacitance meter part 1 Mar 1982 48

part 2 Apr 1982 108
Errata Jul 1982 35

Basic power supply, 4.5A -12V, 0.4A Oct 1974 53
Errata Nov 1974 71

Bench amplifier Aug 1979 67
Bench amplifier Dec 1980 74
Bench amplifier (Short Circuit) Feb 1977 52
Bench PSU, 20V/2.5A or 40V/1.25A Jul 1976 18
Bench PSU, 3-8V/2.5A and

±8-16/0.5A Feb 1984 41
Bench PSU, 25V/1.5A (Short Circuit) Apr 1977 47
Cable tester Oct 1979 23
Capacitance meter, 10pF-10uF Aug 1980 93
Capacitance meter, autoranging part 1 Mar 1982 48

part 2 Apr 1982 108
Errata Jul 1982 35

Capacitance meter, direct -reading Nov 1984 41
Capacitance meter

(ETI Capacitometer) Mar 1987 45
Capacitance meter, large value

(ETI Millifaradometer) Nov 1985 44
Capacitance meter module for

DVMs (Free PCB project) Mar 1986 30
Circuit probe, analogue/digital

(ETI Modular Test Equipment) Apr 1986 36
CMOS IC tester Aug 1984 64

Errata Sep 1984 68
CMOS IC tester, simple Feb 1976 19
Component bridge (RCL bridge) Aug 1985 30
Component tester (for

semiconductors) Dec 1981 69
Continuity tester, audible

(ETI Loudspeaker Squeaker) Nov 1984 17
Continuity tester (Short Circuit) Sep 1977 38
Counter/timer module

(ETI Modular Test Equipment) Jan 1986 54
Cross hatch generator Sep 1978 33
Crystal calibrator Mar 1981 39
Curve tracer Dec 1978 73
Decade resistance box Dec 1972 38
Digital frequency meter

(Short Circuit) Jun 1977 19
Errata Aug 1977 8

Digital frequency meter, 0-150MHz Jan 1980 56
Digital multimeter Oct 1976 42

Errata Nov 1976 8
Digital multimeter Aug 1978 23
Digital oscilloscope trigger Sep 1983 51

Digital test meter (DMM/DFM) Sep 1980 79
Digital voltmeter Mar 1977 35

Errata Jun 1977 9
Digital voltmeter module Oct 1975 18
Direct -reading capacitance meter Nov 1934 41
Distortion Meter part 1 Jan 1985 55

part 2 Feb 1985 37
part 3 Mar 1985 43

Dual logic probe Sep 1982 68
Dual power su,)ply Apr 1972 50
Dual trace adaptor Oct 1974 18
Dual trace adaptor

(Design Competition) Feb 1983 72
Dual trace adaptors

(Readers' Designs) Jul 1981 27
Dummy load for audio testing Jan 1982 71

FET DC voltmeter Dec 1972 36
Frequency counter module, 1 MHz Nov 1975 11

Frequency counter module
(ETI Modular Test Equipment) Jan 1986 54

Frequency counter, PLL part 1 Oct 1986 28

Project

Frequency meter, audio
Frequency meter, digital,

0-150 MHz
Frequency meter, digital

(Short Circuit)

Frequency meter, linear
100 Hz -100 kHz

Frequency meter module for DVMs
(free PCB Project)

Function generator, 1 kHz
(Short Circuit)

Function generator, 1 H z-100kH z
Grid dip oscillator
High impedance instrument probe
IC power supply
IF strip tester (Free PCB project)
Impedance meter, direct reading
Instrument probe, high -impedance
Insulation tester, 500V
Laboratory PSU, 0-30V, 1.2A
LCD digital multimeter

LEDline logic analyser
LEDscope AF flat -screen

oscilloscope
Linear frequency meter,

100Hz-100kHz
Linear IC tester
Linear ohmeter, 1k -1M FSD
Logic/analogue probe

(ETI Modular Test Equipment)
Logic analyser (ETI LEDline)
Logic clip, 16 point, TTL/CMOS
Logic IC tester, TTL/CMOS
Logic probe
Logic probe
Logic probe, CMOS, single point
Logic probe, dual
Logic probe, TTL/CMOS
Logic Pulser
Logic tester, CMOS
Logic -trigger for oscilloscopes
Loudspeaker squeaker
Low -ohm meter, 0.1-100R FSD
Marker generator
Memory 'scope display
Meter mount (multimeter stand)
Millifaradometer - large -value

capacitance meter
Millivoltmeter, audio, 'A' weighted
Modular test equipment

Multimeter (DMM/DFM)

Multimeter, digital

Multimeter, LCD digital

Ohm -meter, linear, 1k -1M FSD
Oscillator, audio
Oscillator, audio, with LCD DFM
Oscillator, sweep
Oscillator, wide range
Oscilloscope, 10 MHz

Mth Yr Pg

part 2 Nov 1986 29
Jul 1973 66

Jan 1980 56

Oscilloscope calibrator
Oscilloscope, flat -screen AF

(ETI LEDscope)
Oscilloscope logic trigger
Oscilloscope memory display
Oscilloscope probe, high -impedance

Jun 1977 19
Errata Aug 1977 8

Jul 1980 99

Apr 1986 46

Mar 1977 55
Dec 1979 20
Aug 1975 34
Apr 1982 57
Jan 1973 34
Oct 1982 26
Jun 1975 17
Apr 1982 57
May 1982 73
Sep 1981 87
Aug 1978 23

Errata Oct 1978 13
Feb 1987 50

part 1
part 2
part 3
part 4
part 5
Errata

Errata

Errata

Errata

part 1
part 2
part 3
Errata

Jan 1987 57

Jul 1980 99
Nov 1974 30
Jun 1980 34

Apr 1986 36
Feb 1987 50
Nov 1983 91
Jan 1976 19
Sep 1972 32
Dec 1975 32
Mar 1983 73
Sep 1982 68
Dec 1979 101
Dec 1975 37
Aug 1980 73
Mar 1979 39
Nov 1984 17
Apr 1981 40
May 1976 25
Nov 1985 28
Jan 1973 43

Nov 1985 44
Apr 1976 26
Oct 1985 38
Nov 1985 36
Dec 1985 37
Jan 1986 54
Apr 1986 36
Jun 1986 55
Sep 1980 79
Apr 1981 8
Oct 1976 42
Nov 1976 8
Aug 1978 23
Oct 1978 13
Jun 1980 34
Nov 1980 27
Nov 1978 71

Aug 1977 10
Jun 1978 90
May 1982 53
Jun 1982 30
Jul 1982 63
Feb 1983 41
Apr 1972 12

Jan 1987 57
Mar 1979 39
Nov 1985 28
Apr 1982 57
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Oscilloscope, television part 1 Jul 1983 21
part 2 Aug 1983 30
Errata Sep 1983 46

Oscilloscope, television (Videograph) Apr 1979 27
Oscilloscope trigger, digital Sep 1983 51
PLL frequency counter part 1 Oct 1986 28

part 2 Nov 1986 29
Power meter, audio Jun 1976 29
Power meter, audio Mar 1979 67
Power meter, RF Oct 1978 30
Power meter, stereo Mar 1984 35
Power supply, 0-30V/1.2A Sep 1981 87
Power supply, 4.5-12V/0.4A Oct 1974 53

Errata Nov 1974 71
Power supply, 3-8V/2.5A

and ±8-16V/0.5A Feb 1984 41
Power supply, 10V/1A or 15V/0.5A Jan 1973 34
Power supply, 25V/1.5A

(Short Circuit) Apr 1977 47
Power supply, 30V/1A Aug 1978 75
Power supply, 20V/2.5A or

40V/1.2A Jul 1976 18
Power supply board

(ETI Modular Test Equipment) Oct 1985 38
Power supply, dual, 0-20V/1.8A Apr 1972 50
Power supply, programmable Jan 1983 83
Pulse generator board

(ETI Modular Test Equipment) Dec 1985 37
Pulse generator, precision Nov 1982 39
Pulse generator, single/delayed Feb 1981 46
RCL bridge Aug 1985 30
Resistance box, decade Dec 1972 38
RF attenuator Sep 1976 62
RF power meter Oct 1978 30
SCR tester (Short Circuit) Jan 1977 36
Semiconductor tester Dec 1981 69
Signal injector/tracer (Short Circuit) May 1977 37
Signal generator

(ETI Modular Test Equipment) Nov 1985 36
Errata Jun 1986 55

Signal tracer Mar 1980 26
Simple CMOS IC tester Aug 1984 64

Errata Sep 1984 68
Simple frequency counter Nov 1975 11
Sound pressure level meter Feb 1981 74
Spectrum analyser, audio Jun 1978 27
Spectrum analyst Nov 1982 52

Errata Dec 1982 83
Stereo power meter Mar 1984 35
Stereo test amplifier (Short Circuit) Jul 1977 30
Sweep oscillator Aug 1977 10
Telescope (television oscilloscope) part 1 Jul 1983 21

part2 Aug 1983 30
Errata Sep 1983 46

THD meter part 1 Jan 1985 55
part2 Feb 1985 37
part 3 Mar 1985 43

Tone burst generator part 1 Feb 1976 25
part 2 Mar 1976 57

Transistor tester Jul 1974 63
True RMS voltmeter Mar 1978 13
TTL supertester May 1975 30
TV bargraph Jul 1982 50
TV pattern generator Nov 1976 31
TV storage 'scope part 1 Jul 1983 21

part 2 Aug 1983 30
Errata Sep 1983 46

Videograph TV oscilloscope Apr 1979 27
Versatile grid dip oscillator Aug 1975 34
Voltmeter, digital Mar 1977 35

Errata Jun 1977 9
Voltmeter, FET DC Dec 1972 36
Voltmeter module, digital Oct 1975 18
Voltmeter, true RMS Mar 1978 13
Voltmeter, wide range Apr 1972 36

Errata Feb 1973 58
Wattmeter, audio Oct 1973 46
Wide range oscillator Jun 1978 90
Wide range voltmeter Apr 1972 36

4 number of errors have come to light since the publication of
the first part of this index in the April 1987 issue. The correct
entries are given below in the sequence in which they appear.

Under the heading AUDIO (page I of the index):-

2040 11 active loudspeaker, September 1982 page 46: a cor-
rection concerning this article was published on page 75 of the
November 1982 issue;

Balanced line preamplifier: this article appears on page 38 of
the May 1983 issue, not page 63 as stated;

FM tuner with digital frequency display: this article appears
on page 21 of the September 1978 issue, not page 71 as
stated;

Headphone adaptor; this article appears on page 53 of the
March 1976 issue, not page 52 as stated;

Moving coil preamplifier, Audiophile: the first errata for this
article appears on page 17 of the February 1980 issue, not page
29 as stated;

Preamplifier, RIAA: this article appears on page 98 of the
September 1980 issue, not page 73;

Under the heading CLOCKS and TIMERS (page III of the
index):-

STAC timer: this article appears in the September 1978 issue,
not the September 1981 issue.

It's easy to complain
about advertisements.

But which ones?
Every week millions of advertisements appear in print, on posters or in the cinema.

Most of them comply with the rules contained in the British Code of Advertising
Practice.

But some of them break the rules and warrant your complaints.
If you're not sure about which ones they are, however, drop us a line and well

send you an abridged copy of the Advertising Code. Then, if an advertisement
bothers you, you'll be Justified in bothering us.

The Advertising Standards Authority.
If an advertisement is wrong,were here to put it right.
ASA Ltd, Dept 2 Brook House, Torrington Place, London WC1E 7HN

This space is donated in the interests of high standards of advertising.

BINDERS
FOR YOUR VALUABLE COLLECTION
OF ELECTRONICS TODAY
INTERNATIONAL MAGAZINES £5.20I
 SMART  EASY TO USE  TOP QUALITY g inc
To ASP Readers Services, PO Box 35,
Wolsey House, Wolsey Road, Hemel
Hempstead, Hefts HP2 4SS (0442-41221)

P&P S

I Please supply Electronics Today Interntional
I Binders @ £5.20 inc. P&P

Total £ (Please make cheques payable to ASP Ltd.) I

Years Required - 198 198 198 198

Name
1-1111ETEMII Address

IL VISA .
Please allow 21 days for delivery

8;12' ".1
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TRANSISTORS
BC107 15
BC107A 15
BC107B 15
BC108 15
BC108A 18
BC108B 15
BC108C 15
BC109 18
BC109B 18
BC109C 18
BC182 12
BC182B 12
BC183 12
BC183B 12
BC184 12

BC212 12
BC212B 12
BC213 12
BC213B 12
BC214 12
BC327 16
BC337 16

BC548 12

BCY70 22
BCY71 22
B D131 60
BD132 60
BD135 34
BD136 35
BD239-A 60
BF258 60
BFX85 40
BFX88 40
BFY50 37
BFY51 37
BFY52 39
TIP31 42
TIP31A 48
TIP31B 56
TIP31C 54
TIP32A 42
TIP32C 42
TIP33A 100
TIP41A 63
TIP42A 55
TIP3055 76
TIP2955 76
ZTX300 17
ZTX500 17
2N3053 60
2N3054 160
2N3707 12
2N3703 12
2N3705 12
2N3771 140
2N3904 15
2N3906 15

DIODES
1N4001 5
1N4003 6
1N4004 6
1N4007 8
1N4008 6
1N4148 6

e e eIIIII

in

CAPACITORS
Electrolytic Tantalum Ceramic
47uF 25V 10 .1uF 35V 10 220pF 500V 6
100uF 25V 12 .22uF 35V 10 470pF 500V 6

470uF 25V 28 .47uF 35V 10 1000pF 100V 6
1000uF 25V 36 1uF 35V 10 2200pF 100V 6
10uF 25V 08 2.2uF 35V 15 4700pF 100V 6
220uF 25V 15 4.7uF 35V 20

VERO BOARD
0.1" matrix copperclad 37 strip wide
at 4p per hole, 41 strips by 40 holes
+ 4 mounting holes £2.20. spot face
cutters £1.99.

SWITCHES:- ABS Boxes ribbon.
Cable. Potentiometers, soldering
irons, solder & desolder pumps.
P.O.A.

OPTO ISOLATORS
TILTIL 111
transistor
TIL 113
Darlington o/p 120
3021
Triac driver 150

ZENER DIODES
BZY88C 500m W
4V7 10
10V 10
12V 10
BZX55C 500m W
24V 10
BZX85C 1.3 Watt
4V7 20
10V 20
12V 20
24V 20

BRIDGE
RECTIFIERS

W004 1.5A 50
6005 6A 90

VOLTAGE REGULATORS
LM317T
+1.2V to 37V
LM341P
+5V
LM7905
-5V

150

60

70

IC SOCKETS, Low Profile
8pin
14pin
16pin
24pin
40pin

7
12
13
20
30

Dept ETI, P.O. Box 21,
Selsey, Chichester,

West Sussex P020 0TH
0243 --

607108 111.

RESISTORS
Metal Film 5% 1/3 Watt
100R 680R 1K 1K2 2K2 4K7
5K6 6K8 10K 12K 15K 22K 27K
33K 39K 47K 56K 68K 82K
100K 120K 150K 180K 220K
270K 330K 390K 470K .560K
680K 820K 1M 2p

SKELETON
PRESETS

Horizontal 19

Vertical 19

LEDs
T13/4 5mm
Red
Yellow
Green

Super bright
t13/4 5mm
Red

18
18
18
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LINEAR ICs
741 18 NE5532 120 LM308 70
555 30 NE5534 80 TL081 50

556 65 ZN414 90
LM301 28 ZN416 160

TRIACS

3 Amp 400V 75 8 Amp 400V 90

B.T. APPROVED TELEPHONES
B.T. Statesman with Stone 31.26 B.T. Viscount with Beige 26.04
last number redial Brown 31.26 last number redial Ice Grey 26.04

Maroon 31.26 Red 26.04
Grey 31.26 White 26.04

B.T. cordless Freeway 700ft range security coded, last number redial with
base paging, Ivory 85.00 Telephone accessories and sockets P.O.A.
Carriage on telephones and telephone accessories £1.50

Add 15% VAT to total. Allow ten days for delivery.

DPDT centre off slide switches,
8ohm earpieces, 2KHz buzzers,
price lists P.O.A.

Super Alpha Guarantee
All components brand new and by top manufacturers to full
specification.
ORDERING: Cash, Postal -Order, or Visa, orders despatched
same day by first class post. Add 50p p&p to order then add 15%
VAT. Telephone orders welcome with Visa, orders accepted by
answer service outside office hours. Overseas orders add f..2.00
no VAT. Prices subject to alteration.
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PROJECT

THE ETI
KAPELLMEISTERS
Vivian Capel has been hard at work in the garden shed and
now emerges to show off his high quality but novel
loudspeaker design.

The perfect loudspeaker which
exactly reproduces the sound
field obtaining at the original

performance does not, of course,
exist. So many of the
requirements are incompatible
when applied to practical
loudspeaker design. If we want
one feature we must sacrifice
another.

The designer usually tries to
effect a compromise, giving us
some of both as far as that is
possible. One designer may favour
one characteristic and so slant his
design in that direction, while
another may consider the other to
be of greater importance.

The Kapellmeister speaker was
designed to fulfil a particular
pattern of priorities. Some
unorthodox methods were used
to achieve them and constructing
the prototypes though not
difficult, was time-consuming.
However, the results obtained
more than justified the time and
effort expended.

Requirements
The overriding consideration

was that of size. in many homes,
so much has to be accommodated
in a modest living space there just
isn't room for two large speaker
boxes. However, most of the
furniture stands around the walls
so it is cabinet width that is the
most critical dimension. Depth is
of less importance and (within
reason) height is no problem at
all.

I found that eight inches was
the maximum width I could allow
for each speaker. This didn't seem
very hopeful for a hi-fi unit!

For small size, the infinite
baffle seemed the obvious choice,
yet I wasn't too happy with the
prospect. Pressure acting on the
back of the cone is non-linear
because it increases as the cone

moves back. As the cone can only
move in accord with all forces
acting on it, its movement is thus
not in exact proportion to the
applied electrical signal.

The effect is more pronounced
at lower frequencies. Indeed, the
measured distortion of infinite
baffle enclosures is high in the
bass region. Internal reflections
lead to standing waves and
hangover, while high internal
pressures produce panel
resonances in the cabinet which
require rigid construction, careful
selection of materials and various
forms of damping.

Bass resonance can be tamed
only by critical adjustment of

cabinet volume in conjunction
with the driver parameters. Many
designers adjust the cabinet Q to
give moderate bass resonance to
enhance the bass response.

However, in my priorities,
low distortion and lack of
coloration came higher than a
pronounced bass response.
Infinite baffles, especially small
ones, need a lot of amplifier
power which I did not have, so
the infinite baffle enclosure was
out.

Reflex enclosures suffer from
similar drawbacks although there
are some very good ones. These
also were rejected.

The rear -loaded folded horn is
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an attractive speaker with many
advantages - low power require-
ment being one of them.
However, the lowest bass
frequency it will produce is
proportional to the width of the
horn flare. My eight inches
wouldn't even get into the upper
bass register, so this prospect too
had to be abandoned.

I have always had a hankering
after the transmission line
principle. It provides a long
folded path behind the driver
which eventually emerges into the
free air. Thus there are no high
internal pressures, no non-linear
cone excursions, no reflections
and no panel resonances.

Wadding stuffed into the path
absorbs much of the rear wave
but its effect is gradual. There are
no hard boundaries to cause
reflections. The snags are purely
practical ones. The area of the
rear passage should ideally equal
that of the driver cones
throughout its run. There should
be no sharp turns otherwise the
woodwork at the bends could
absorb and release energy thus
adding coloration, as well as
producing back reflections. To get
a reasonable bass response, this
rear path should be at least eight
feet long.

To achieve all this, designs
tend to be large, and then there
are usually some comromises. So
this type of enclosure too seemed
a non-starter. However, before
rejecting it finally, I decided to
resolve some of the other factors.

Frequency Response
A wide frequency response is

usually considered a top priority
and most commercial models vie
with each other in getting the
widest range possible in their
specifications.

Often this is just a case of
one-up-manship. A wide range is
indeed desirable and within
certain limits essential for hi-fi but
there can be overkill, especially if
it is at the expense of other
features.

The upper limit of human
hearing extends to about 16kHz in
the young but falls increasingly
over the age of 30. BBC FM music
radio broadcasts have 15kHz as
their upper limit. A response
above 15kHz was therefore
deemed superfluous, especially if
only achieved at the expense of
other factors.

As for the bass, the lowest
note produced by any orchestral
instrument is 29Hz from the

contra -bassoon, while piano goes
down to 27.5Hz. In practice it is
rare that even these instruments
get down that far. When they do,
spectrum analysis reveals that the
fundamental is very weak anyway
and most of the character is
imparted to the tone by the
harmonics.

The lowest harmonic which is
the second in the above cases, is
55Hz and 58Hz respectively. So
while it may be desirable to
reproduce down to the lowest
frequencies, it is by no means
essential. In fact sub -bass
response can reveal rumble,
record warp and even subway
trains passing near the studio! A
bass response below 45Hz was
thus deemed not really essential
and given a low priority rating.

Multi -speaker Systems
Crossover networks are

generally held to be a necessary
evil. Tone burst testing around the
crossover frequencies shows that
ringing (continued oscillation after
the signal has stopped) takes
place due to the reactive
components in the networks. They
introduce losses thus reducing
the sensitivity of the speaker, and
phase shift also occurs.

A multiplicity of drivers means
more crossover networks hence

CERAMIC TILES

8in x 5in
FULL -RANGE

DRIVER

3 LAYERS
tin THICK BAF

EXTRA LAYERS

CERAMIC TILES

CONCRETE

CONCRETE

Fig. 1 Side plan of Kapellmeister
speaker.

more spurious signals and
phasing problems, with lower
sensitivity. Not only this but trying
to make the drivers work together
can create difficulties. Sensitivities
must be carefully matched to
ensure an even response, and
even when this is done there can
be response vagarities around the
crossover points due to overlap.

33
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Fig. 2 View of all wooden parts for one speaker. Note that each side is in
three parts, thus requiring six identical pieces for the two sides. All pieces
should be of plywood.

BACK
STRIP
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A particular problem is
phasing. As the cones of tweeters,
mid -range units and bass drivers
are of different depths, they are at
different distances from the
listener when mounted normally.

The resulting phase differences
vary with frequency and the total
wavefront pattern from all units is
quite different from that of the
original sounds. These phase
anomalies are compounded by
those arising from the crossover
networks.

Phasing is particularly import-
ant in the reproduction of the
stereo signal because stereo
information is largely conveyed by
subtle phase differences between
the channels, as well as by
amplitude variations. Some
commercial speakers have stepped
front baffles so that all the cones
are in line (and in phase). This is
an improvement on the conven-
tional arrangement but only one
listener right on axis will gain any
benefit. Those off axis still have to
suffer phase differences. Others
have the tweeter reverse -
connected to minimise phase
shifts in their crossover networks,
but all these are really palliatives.

All this casts grave doubts on
the desirability of multi -speaker
units. The problems can so easily
be resolved by using a single full -
range speaker if some limitation
of the frequency range is
accepted. The question is, how
much?

Investigation into available
drive units revealed a full -range
elliptical 8 -inch by 5 -inch with
centre HF cone that had a
frequency response of 45Hz to
16,000Hz - just the frequency
range I had decided on!

Power rating seemed rather
low at eight watts RMS, but
without the inherent loss of the
infinite baffle enclosure and those
of the crossover networks a high
efficiency could be anticipated,
giving ample sound output.

Freedom from the clutter of
extra drivers could well make a
transmission line possible too.

A single driver also approaches
the ideal -point source, something
achieved with considerable
complication and expense in the
prestigious Quad ELS-63 electro-
static. Coupled with the narrow
eight inch cabinet width, this
should produce outstanding
stereo imaging.

Is there any disadvantage with
using a single driver apart from
restricting the frequency
response? Doppler effect is one
sometimes mentioned. High
frequencies are modulated by the

forward and backward cone move-
ment made when reproducing
bass at the same time. However,
with an acoustically efficient
system, cone movement due to
bass is limited so the effect is
small.

Even so, a point sometimes
overlooked, is that the micro-
phone diaphragm itself originally
experienced doppler effect by
responding to some high and low
frequencies at the same time,
although its bass movements are
much smaller than those of a
speaker cone. The motion of a
single -speaker cone is therefore
closer to that of the microphone
diaphragm than those of the
cones of a multiple -speaker
system.

Design Considerations
The transmission line type of

enclosure is top of the league for
pure uncoloured reproduction -
providing good design principles
are observed. These are not easy
to achieve in practice, and usually
mean considerable bulk.

The Kapellmeister speakers use
some novel and highly successful
methods of overcoming the
problems, while occupying only
8x11in of floorspace.

One of the requirements is for
the area of the transmission line
to equal that of the driver cone
throughout its length. Any
variations result in sound pressure
differences, back pressure and
other complex effects which upset
the smooth passage of sound
along the line.

This ideal is frequently
compromised in practical designs
because of another rule that there
should be no sharp bends. These
can cause reflections, absorbtion
and release of energy from
wooden baffles angled to deflect
the sound around the corners. All
of this results in coloration.

Conventional designs usually
house all the drivers in a cubicle
which extends to the back of the
cabinet. From this the path,
considerably reduced in area,
descends to follow its course
through horizontal and vertical
sections. At the back of the
cubicle there is usually a
deflection back to the drivers.

For reasons already mentioned,
we use only one driver and this
simplifies matters because we can
dispense with the cubicle. The
driver is thereby mounted at one
end of the line which does not
vary in area throughout its length,
so totally fulfilling one of the

main requirements.
The path followed is shown in

Fig. 1. It is in three sections; the
sound travels downwards, then up
through the centre section, and
finally down again through the
rear one to exit at the bottom.

This arrangement appears to
violate the other main rule
regarding bends and deflectors.
However, that rule does not apply
if deflectors could reflect the
sound perfectly along the
required path without back
reflection and without adding
coloration.

Wood does not fulfil that
requirement but other materials
can do. One excellent one is
ceramic tile with concrete
backing. (Note how sound
bounces around in a tiled
swimming bath). So, the deflectors
are glazed ceramic tiles set on
concrete corner blocks. These
might seem to be a nuisance
when considering construction,
but they are easily formed in situ,
and are the real secret of the
quality obtainable from these
speakers.

The tiles are set at an angle of
45° to reflect the sound accurately
around the bends. It will be
noticed that there is also a tile at
the top just above the driver. The
purpose of this is to reflect sound
generated by the top part of the
cone downward.

The wave -front radiated by the
back of a loudspeaker cone
travels outward along an axis that
is perpendicular to the surface of
the cone. If the cone is at an
angle of 22° the tile should be set
at an angle of 56°. If the speaker
has a different angle from this,
the difference for the angle of the
tile should be halved, so a 20°
cone should have a tile angle of
55°. Most loudspeakers of this size
have cone angles in this region,
but the angle varies slightly with
cone curvature anyway, so the
above figure can be used in most
cases and is not too critical.

As the sound pressure on
either side of the baffles is almost
the same they are not excited into
vibration to produce coloration,
and this is true also of the back.
The top and bottom pieces are of
stout timber lined on their insides
with the concrete and tiles, so
they too are prevented from
vibrating.

Only the front panel has a
sound pressure differential
between its faces but this is much
lower than with a totally enclosed
cabinet. Also its narrow width
makes for high rigidity which
inhibits vibration. The material of
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Fig. 3 (a) First stage in construction. The front is glued to top and bottom
cheeks using 'Ain supports to lift front into correct position. First pair of
side pieces fitted and triangular blocks (small ones at the top) in position.
Apply concrete, fit tiles and lay wadding. (b) Fix first baffle, glueing and
pinning down to ensure close fit. (c) Fit second pair of side pieces and four
triangular blocks (all blocks from now on are regular size). Apply tiles,
concrete, and wadding. Tuck two extra lengths of wadding through aperture
into first channel. (d) Fit second baffle glueing and pinning. Aperture goes
at the top. (e) Glue in third pair of sides and last pair of blocks. Fit tile and
concrete, lay wadding and fit back. Double an extra length of wadding
around the ends of the full lengths. Sand down, fill crevices, finish top and
bottom cheeks, fit fabric and fix legs.

the enclosure thereby adds very
little to the sound.

Closed Pipe
The transmission line is in

effect a pipe that is closed at one
end but open at the other. As
such it inhibits a fundamental
resonance plus odd harmonics.
There are no even harmonics. The
fundamental resonance occurs
where the total length equals a
quarter wavelength of the
frequency. Here, the length is just
over eight feet, so the resonance
is at 35Hz, which is below the
lower limit of the driver at 45Hz.
However, being broadened by the
dampening material in the pipe, it
can influence the range of the
speaker, usefully extending it by a
few Hertz.

The antinodes (points of
maximum air motion) at the third
harmonic occur at the third and
two-thirds positions, that is at the
bends. Extra wadding at these
points serve to suppress this
harmonic. Extending the extra
wadding up the first channel and
also at the exit dampens out two
of the three antinodes of the fifth
harmonic. Above the fifth, the
harmonics are smaller and the
normal wadding fitted throughout
the length of the pipe tames
them.

The speaker unit is an 8in x
5in ellipitical unit which, allowing
for the frame and surround, has
Tin x 4in cone. Thus the approxi-
mate area is 21in'. Area of the
channels is a Tin x 3in rectangular,
which is the same as the cone.

Parameters of the driver are
not too critical, so if the specified
one is not available any similar
unit will do. The size is important
and this includes the front to
back measurement which should
be about 21/2 inches. It should be
a full -range speaker with a
response from 45Hz to 15kHz or
better. Generally you will find that
an extension at one end is at the
expense of the other.

High power is not essential
because of the good acoustic and
electrical efficiency, but eight
watts RMS minimum is recom-
mended. General good quality
construction with a magnet of not
less than 9,000 gauss should be
looked for.

Construction
Although quite a lot of wood-

working is needed, none of it is
difficult and it consists mostly of
cutting straight edges. These must
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be straight though, so if your saw
cuts tend to wander, get the
timber yard to cut them for you.
The measurements are uniform
with many pieces being the same,
which helps.

Use standard 8in x 4in ceramic
tiles, cut down to Tin x 4in. That
is just one straight cut per tile.
The exception is the top tile over
the speaker which because of its
different angle must be
Tin x 31/sin.

Triangular blocks are used to
support the tiles as shown in
Fig. 1. These are made by first
cutting four 3in squares, then
sawing diagonally to give eight
triangles. The two blocks for the
over -speaker are made by halving
a 3in x 2in rectangle. A standard
3:1 mix of sand and cement is
used to fill the space behind the
tiles. In some cases the cement is
applied first between the blocks
and the cement applied at the
back afterwards.

In all cases screw two or three
stout screws at random angles
into the wood where the cement
is to be laid leaving about an inch
out of the wood, so that they will
be buried in the cement. These
will then secure the concrete
block in place when it is dry.
Thoroughly wet the back of the
tile before applying it to the
cement. In some cases the front
of the tile may need to be held in
place while the cement sets, with
panel pins knocked into the
wooden sides. It does little harm
to leave them in place afterward.

All jointing is done by a strong
wood glue. Evostik wood glue was
used for the prototypes which is
very strong and convenient to
apply. If not available, a substitute
can be used but make sure it is a
wood glue and not a general
purpose adhesive.

Construction must proceed in
numerous stages (Fig. 3) to allow
the glue and concrete to set
before continuing with the next,
so some patience must be
exercised. Make both speakers at
the same time so that each stage
can be completed on both and
some time saved.

Stages
Having cut all the pieces, we

start with the front panel. Lay it
face downward supported on
some scrap 'Ain ply or hardboard.
Glue the top and bottom edges
and fit the top and bottom
boards. The front edges of these
should not rest on the ply
supports but directly on the work

surface. They will then protrude a
quarter of an inch beyond the
panel. They should also be
positioned to give an equal over-
lap at either side. The idea is for
the top and bottom cheeks to
overhang the front, sides and
back. Weights should be applied
to the free sides of the cheeks to
hold them against the panel while
drying.

Measure the distance between
the rear edges of the top and
bottom cheeks to ensure that it is
exactly 33in and therefore the top
and bottom are parallel. Wait for
the glue to set and harden.

Next, fit the first pair of side
pieces, glueing the ends and the
edge contacting the back of the
front panel. Ensure the pieces are
flush with the edge of the front
panel. Measure across the upper
edges to make sure they are 73in
and so are true. Now glue the
triangular blocks in place at the
bottom and top as shown in
Fig. 3. The top ones are the
special sized onces. Glue the
edges as well as the face that
contacts the sides, but be careful
in pressing them into place that
you do not move the sides. Leave
it to set.

Now fit the speaker, screwing
it in place over the aperture, and
solder a pair of wires which are
run down the panel to a hole
drilled in the bottom. Leave a few
inches free, and make sure both
speakers are connected the same
way to colour -coded wire. It is
prudent to cover the front of the
speaker with a piece of card
secured by drawing pins to
protect the cone during
subsequent operations.

Fit supporting screws to the
base and top, then fill the space
between the bottom blocks with
cement (not too wet) and bed the
tile. Fit the top narrow tile on the
blocks and fill in behind it with
cement. Allow time to harden. If
desired, a quick -drying additive
can be used to speed matters up.

Saw suitable lengths of
quadrant and glue into the
corners between the front panel
and the sides. If they are warped
they should be held in place with
panel pins. Glue two further strips
of quadrant at the top inside edge
of the sides and pin to secure.

Cut three lengths of BAF
wadding to size and lay them in
the cabinet so that two start at
the bottom of the speaker and the
third lies over it to the top of the
case. Fill the space above the
speaker with a rolled up piece of

wadding. Make the lengths a few
inches longer than the channel so
they bend up at the bottom over
the tile. The three layers will fill
the channel without compression.

Now fit the first baffle with the
cut-out at the bottom, glueing to
the top edge of both sides and
the upper quadrant surface. Also
glue to the top and bottom
cheeks. Secure with panel pins to
ensure a close fit. Next, fit the
second pair of side pieces and
two pairs of blocks top and
bottom. Fit quadrant to the
corners, as with the first channel,
and to the top edges of the sides.
Wait for all the glue to dry.

Fit the tiles and cement as
with the first pair, but this time
the top one will be bedded and
the bottom one rear -filled. Wait
for the concrete to set.

Cut two pieces of wadding
about 18in long and push half the
length of each up the lower
channel through the cut-out, and
lay the other half length back
along the top channel. Now lay
three full length strips over these
along the complete upper
channel. This gives the extra
density at the first bend
to dampen the third harmonic
antinode.

Next comes the second baffle
which is glued and pinned as the
first but with the cut-out at the
top. Fit the third and final pair of
sides, also the last pair of blocks
plus the quadrant in the corners
and top edges. Allow the glue to
harden.

Now for the last tile. Don't
forget the screws in the top to
secure the concrete block inside.
Mount the tile on the blocks
using panel pins to keep it in
place; this will be easier if the
enclosure is stood vertically
upside down. Return to the
horizontal, and fill in rear with
cement: Wait until set.

Lay three strips of wadding in
the channel making sure the bend
is filled. Put some extra here if
necessary to fill completely. Cut
another strip about 24in long and
tuck half the length under the
other three at the outlet, and
bring it over the top so that it
covers the rough ends.

Lastly glue and pin the back in
place. Now for the finishing. Sand
down any ridges in the sides, but
do not be too fussy, for they will
be completely covered with fabric.
Check carefully for any cracks or
crevices in the jointing and fill
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with wood glue. Sand, then stain
or varnish the top cheek and the
edges of the bottom one. There is
no need to do the underneath.
Paint the body with matt black.
This is not strictly necessary, but
if it isn't done, bare wood can
show through the fabric. Take care
not to get any paint on the loud-
speaker cone as this would affect
its flexibility.

Cut the fabric to the exact size
to cover the body between the
cheek overhangs, but leave a 4in
flap 8in wide, at the start. Secure
the vertical starting edge at one
edge of the back of the enclosure
with tacks so that the flap
overhangs the bottom. Then pull
it around, keeping it taut over-
lapping the start and securing it
with a wooden strip (previously
painted) down the middle of the
back. Trim the flap to fit between
the prongs of the bottom and fix
it across the exit port with gimp
pins.

Fit some 2in high legs. The
rear ones should be inclined
backward to give greater stability
as in Fig. 1. Pack filler around the
hole in the bottom through which

the speaker wire passes to make it
airtight, and fit a connecting
block underneath.

Performance
Well, was it all worth it? That's

what I wondered when the proto-
types were complete. It took very
few listening sessions to provide
the answer. Ambience and sense
of presence was perhaps the first
noticeable effect. Woodwind was
clear, easily identifiable and
rounded in tone. Brass was
brilliant yet mellow, stacatto
passages really were stacatto, not
slurred as they sometimes sound.

A recording of harpsichord was
remarkable, revealing tones and
subtleties never heard before. A
solo violin sounded natural with
no moments of discomfort in the
higher passages. One passage in
an orchestral -work which I always
thought was performed by the
cellos playing pizzicato, could be
clearly identified as played on the
lower registers of a harp. I am
now really hearing many of my
recordings for the first time.

Stereo broadcast drama is
quite dramatic, with postive

locational identification even in
crowd scenes. Sensitivity of the
speakers enabled a 4+4 watt
amplifier used for initial tests to
provide ample undistorted
volume. This opens up the
possibility of using low -powered
class A amps for even higher
fidelity. Just one drawback
though, I now find I cannot listen
to other speakers with enjoyment
(especially infinite baffle systems)
so be warned!

ETI

The speaker used is the ALTAI 8553DU,
a full range 8in x 5in elliptical with
centre HE cone. Frequency response:
45-16,000Hz, 8W RMS power. Any similar
unit can be used, but it must be no more
than 2%in deep.

Maplin can supply the Altai model
(part number VVY13P) or Wilmslow Audio
(Tel: (0625) 529599) can supply an
equivalent (part number EM199140EB).
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e Gas ETI READERS'
SERVICES

FINELY CONTROLLED SOLDERING
ANYWHERE! COMPLETELY SELF-CONTAINED

GAS POWERED SOLDERING IRON

FEATURES

Totally portable
Powered by ordinary lighter fuel

 Up to 60 minutes continuous use
Adjustable temperature equivalent to
10-60 watts

siz. Top temperatures to max. of 400°C
Refill in seconds
High performance - small size
175mm x 19mm

o Meets all safety standards

I

To ETI READERS SERVICES. 9 Hall Road, Maylands Wood Estate,
Hemel Hempstead, Herts, HP2 7BH

PLEASE SUPPLY THE FOLLOWING:

ORDER CODE Price

Price

Price

Postage

I enclose my cheque payable to ASP for

Please

Name

Address

debit my Access/Barclaycard No

OFFER PRICE
- ONLY £15.35

+ 40p P&P
ORDER CODE ROSL 1
ALSO AVAILABLE AT SPECIAL PRICES TO ETI READERS

ROSL 2 Oryx - Electiprot assembly iron
ROSIL3 Oryx;317-Gerieral purpose iron.

MR 45, Oryx.:LC 432,_ voitiroo
AMR 100 'OrNc TC-10(V-'Ll. 100
ROSL 4 Soldering iron stand';

£6.95 + 60p P&P
LZ55 + 60p P&P

+ P&P,

'4263a4- LiiP&P
+ 50p P&P

ETI Readers Services, 9 Hall Road, Maylands Wood
Estate, Hemel Hempstead, Herts, HP2 7BH.
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THE SPECIAL DISTRIBUTOR FOR SPECIAL AMPLIFIERS
ILP have long been recognised as manufacturers of top quality
amplifiers.

All ILP products are built to extremely high specification for the
ultimate in hi-fi performance. They're unique in being completely
encapsulated with integral heatsinks, and can bolt straight onto the
chassis. They're also extremely robust, ensuring high levels of reliability
as well as performance.

ILP Amplifiers are now available through Jaytee. The UK Distributor
with the availability and service to match the quality of the amplifiers.
POWER BOOSTER AMPURERS
The C15 and C1515 are power booster amplifiers designed to increase
the output of your exisiting car radio or cassette player to 15 watt rms.
C15 15 watts f10.65
C1515 15 + 15 watts (19.78

ILP LOUDSPEAKER
power 350 watt rms
size 12 inches
impedance 8 ohms
range 20 Hz to 5 KHz

NEW £78.61
FOR FREE DATA PACK PLEASE
WRITE TO OUR SALES DEPT.

PREAMPLIFIER MODULES
All modules are supplied with in line connectors but require potentionmeters,
switches, etc. If used with our power amps they are powered from the
appropriate Power Supply.

Type Application Functions Price
HY6 MonoPreAmp Full Hi Fi facilities f8.95
HY66 Stereo Pre -Amp Full Hi Fi facilities £14.55
HY73 Guitar Pre -Amp Two Guitars plus Microphone ..f '14.95
HY78 Stereo Pre -Amp As HY66Iess tone controls £14.25
NEW! HY83 Guitar and Special Effects Pre -Amp as HY 73 Plus Overdrive and
Reverb E18.95
MOUNTING BOARDS: For ease of construction we recommend the B6
for HY6 £0.95. B66 for HY66-83 £1.45.

IMOSFET MODULES Type

Ideal for Disco's, public address and
applications with complex lo:ids (line
transformers etc.). Integral Heatsink
slew rate 20v/µs uistortion less than col%

MOS128
MOS248
MOS364

Output Load Price
Power Impedence
Watts Irma) 0
60 4.8 £35.95
120 4.8 £42.25
180 4 £67.45

BIPOLAR MODULES
Ideal for Hi Fi, Full load protection
integral Heatsink, slew rate 75v/µs

Type Output Load Price
Power Impedence
Watts (rms)

POWER SUPPLY UNIT
Type For Use With

PSU30 PRE AMP
PSU212... 1 or 2 HY30
PSU412... 1 or 2 HY60, 1 HY6060, 1 HY124
PSU422... 1 HY128
PSU432... 1 MOS128

Price

£9.45
£17.20
£19.35
£21.35
f 22.3 5

HY30 15 48 £10.96 PSU512 .2 HY128, 1 HY244 £23.70
HY60 30 48 £10.95 PSU522 HY124 £23.70
HY6060 30 + 30 48 £22.95 PSU532... 2 MOS128 £24.65
HY124
HY128

60
60

4
8

Cl 7.95
E17.95

PSU542... 1 HY248
PSU552... 1 MOS248
PSU712... 2 HY244

£24.65
£26.65
£28.35

HY244 .120 4 £23.45 PSU722 . 2 HY248 £29.30
HY248 120 8 £23.45. PSU732 .1 HY364 £29.30
HY364 180 4 034.95 PSU742... 1 HY368 £31.25
HY368.. 180 8 f36.45 PSU752... 2 M05248, M0S364 £31.25

Distortion less than 0.01% All the above are for 240v operation

:FES ,FE:
Jaytee Electronic Services, 143 Reculver Road, Beltinge,
Herne Bay, Kent CT6 6PL Telephone: 102271 375254
All Prices include VAT, Post & Packing
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. . that -there is a real difference at Cricklewood Electronics.
That's why you should never be without the FREE CRICKLEWOOD ELECTRONICS

COMPONENTS CATALOGUE, for sheer variety, competitive prices and service
from the U.K.'s number one 100% component shop. No gimmicks, no gadgets or
computers, just components, millions of them, all easily available by mail order,

calling or credit card telephone orders. Just pick up the phone (or a pen) to get your
FREE copy now (no SAE required). You have nothing to lose.

CRICKLEWOOD ELECTRONICS LIMITED
40 Cricklewood Broadway, London NW2 3ET

Tel: 01.450 0995/01-452 0161
Telex: 91 4977

V= I 1
ETI

Interak 1
AN EXPANDABLE DISK -BASED
Z80A DEVELOPMENT SYSTEM
YOU CAN BUILD YOURSELF!

Universities, Colleges, Industry, Enthusiasts:
Unlike home computers, development systems have enti rely
"open" architectures, use standard TTL etc. chips (ie no
ULA's!), and are built in a proper engineering fashion. Usu-
ally these superior products carry a correspondingly
superior price tag, but you can build Interak yourself board
by board and thus afford a system which would normally be
out of your reach and/or understanding.

00

.

4 0
0

Intend, l's greatest asset - space for expansion.

. .

(Up to 7 more cards, each CA"  8") a I=

\ _

1°11 5 ''''' "'''''°IL '6e I-vmgvih7MarnivAPE. :e iii =11'

Ler

. The 'nitial development system has 64K of RAM, a 4 MHz
280A CPU, parallel ASCII keyboard interface, VDU Interface
(TV set or monitor), and a floppy disk drive interface for up to
4 drives. Any size (including 8" double density) can be used,
but our 1 Megabyte 3.5" drives are proving very popular
because they can fit into the syStem rack, (and they only
cost £94.00 each + VAT). CP/M Plus is available, giving

access to thousands of "public domain" programs.
The system can be described as "future proof" because it
uses plug in 4.5" x 8" cards in an industrial quality 19" 3U
rack. We have been established since 1970, and this system
was first made in 1977 so (unlike almost all other computers)
it has stood the test of time.
Send two second class stamps, or telephone for a
detailed descriptive leaflet, specification, prices, etc.

Greenbank
Greenbank Electronics (Dept T7E), 460 New Chester Road,
Rock Ferry, Birkenhead Merseyside L42 2AE. Tel: 051-645 3391
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MIDI MASTER
KEYBOARD
John Yau continues his musical masterpiece with a
description of building the power supply and wiring the
whole system together.

There is just one more PCB to
make to complete the
electronics of the MIDI

Master Keyboard. This is the
power supply board.

This month we shall also look
at the construction of the
keyboard cabinet and show how
to wire up all the boards already
constructed (the three keyswitch
boards, the front panel and the
CPU board) to make up the
complete keyboard hardware.

The power supply is of a very
ordinary design using three 78
series regulator ICs to provide the
+5V supply required by all the
other boards and +5V for the
analogue to digital converter
section of the CPU board.

Construction
Building the power supply PCB

is straightforward. Ensure correct
orientation of the bridge rectifier
BR1 and all the electrolytic

HOW IT WORKS
The power supply is constructed on a
single PCB and supplies all the necessary
power rails for the other boards. The
main +5V power rail derived from IC37
is used by the front panel PCB, keyswitch
PCBs and most of the main CPU board.
A separate, lower power, +5V supply rail
derived from IC36, along with the -5V
rail from IC38 is used to power the
joystick section of the CPU board.

The three regulator circuits are
extremely standard and require little in
the way of explanation.

Independent supply lines for the
analogue joystick circuitry ensure
maximum stability and noise immunity
from the digital circuitry elsewhere.

External components in the power
supply circuitry are the mains trans-
former, fuse and the 7805 +5V voltage
regulator (IC37). IC37 is bolted to the
aluminium cabinet lid, which acts as an
effective heatsink. Current consumption
from the main +5V power rail is around
600mA, whilst the other rails draw
substantially less power.

HEATSINK

POWER SUPPLY SECTION
MAIN *5V SUPPLY
(ALL BOARDS)

SEPARATE ±5V SUPPLY
FOR CPU BOARD
ADC SECTION

NOTE:
IC36 = 78M05
IC37 = 7805
IC38 = 79M05

FS1 200mA

Fig. 1 The circuit diagram of the power supply board.
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PROJECT

capacitors (especially the big
ones!) as shown in Fig. 2. Mount
C20 and C21 using the hole
spacings on the PCB which are
most suitable for the capacitors'
sizes.

Solder regulators IC36 and
IC38 directly onto the PCB and
add a clip -on heatsink to IC36.
IC37, the main 5V regulator, is to
be mounted remotely to a large
heatsink. In the prototype the
aluminium lid of the keyboard
cabinet was used for this.

Finish off the power supply
PCB by adding veropins for the
wire terminal points.

Cabinet Construction
Figure 3 shows the details of

the cabinet used by the author in
the prototype. The base is made
of 1cm plywood whilst the end
blocks and struts are of
hardwood.

Start construction by joining
the front trim to the plywood
base, using a combination of
wood screws and glue. Next
prepare the keyboard chassis strut
by cutting a recess large enough
for the wiring harness to thread
through on its way to the CPU

Position the strut on the
plywood base so that the plastic
notes lie just flush along the
wooden front trim. Mark and join

PARTS LIST
CAPACITORS
C20

C21

C22,24,26

C23,25,27

SEMICONDUCTORS
IC36
IC37
IC38
BR1

4700p 35V axial
electrolytic
1000p 25V axial
electrolytic
10p 16V axial
electrolytic
100n polyester

78M05
7805
79M05
WO1 bridge
rectifier

MISCELLANEOUS
FS1 200mA fuse and

fuseholder
T1 9-0-9V mains

transformer
PCB; mains rocker switch; clip -on
heatsink for IC36; wire and cable.

BUYLINES
None of the components used for the
power supply board should provide any
problems. The PCB will be available from
the ETI PCB Service in due course.
Details at the back of this issue.

O
OUT

COM

IN

MAINSTRANSFORMER
SECONDARY

9V OV 9V

C20

'
I I

I I

1 I

I I

EXTERNAL V MOUNTED,
BOLTED TO METAL CASE)

OUT IN COM

C27

1 124 OUT

C24

C25 I

OV 5V -5V OV 5V

POWER FOR MAIN OWER FOR CPU BOARD
CPU BOARD, ANALOGUE SECTION
FRONT PANEL BOARD
AND MULTIPLEXER
BOARDS

Fig. 2 The component overlay for the power supply board.

it to the base using glue and
wood screws from the underside.
Glue additional strutting along the
join for extra strength.

After the glue has dried, fix
the keyboard to the cabinet by
attaching the long brass hinge
along the length of the keyboard
to the mounting strut. The
keyboard chassis should then be

able to pivot freely about the
hinge.

The lid for the prototype
cabinet was made out of sheet
alumiunium, folded and machined
to provide all the necessary holes
and recesses. Both the front panel
and CPU boards are mounted on
the underside of the lid. The
whole lid is hinged along the
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edge of the plywood base using
small brass hinges.

This method of mounting
allows easy access to the circuit
boards.

After the lid of the cabinet has
been fabricated, hardwood
endblocks should be cut out.
These follow the end profile of
the cabinet with about 05cm
margin all around. The endblocks
are joined to the ends of the
cabinet base and wooden struts
added to form attachment points
for the aluminium lid.

The power supply PCB and
mains transformer are mounted
on the plywood base, positioned
close together.

Board Inter -wiring
The inter -board wiring diagram

is shown in Fig. 4. The diagram is
by and large a topological one.
Matters such as cable length and
positioning will depend on the
final board layout within the
keyboard cabinet you have chosen
or made.

The first task is to mount the
power supply board and
components within the cabinet.
The power rails to all the other
boards should be left to last. Do
not connect the power rails until
the power supply is checked and
functioning correctly.

Great care should be taken to
ensure there are no unnecessary
mains voltage hazards when
assembling the power supply
components. All mains wiring
should be kept as short as
possible and should be sleeved
for extra insulation.

Use more sleeving or a silicon
rubber compound to insulate the
mains transformer and mains
power switch wire terminals. It is
a good idea at this stage to earth
the aluminium cabinet lid and the
steel chassis of the keyboard.

Wire up the MIDI OUT DIN
sockets to the CPU board and the
footswitch sockets to the front
panel PCB as shown in Fig. 4,
before bolting them onto the
aluminium lid. The board
clearance of the Front Panel PCB
should be such that the push
button bank protrudes with the
key caps flush with the lid.

Before finally bolting the front
panel board into place, make sure
the LEDs are all properly slotted
into position.

Bolt the two joysticks onto the
front panel and make up the
wiring harness as shown in Fig. 5.
Earth the two potentiometer cases
as shown and use screened cable

FOLD HERE
(OR USE HARDWOOD STRUT
TO JOIN TWO ALUMINIUM
PANELS TOGETHER)

N.,

FOLD HERE

ALUMINIUM FRONT PANEL

Kin x %in HARDWOOD STRUT

'bin x %in HARDWOOD STRUT
(NOT REQUIRED
IF ALUMINIUM HINGE HERE
LID IS ONE PIECE)

1%in x %in HARDWOOD STRUT -11.

KEYBOARD CHASSIS

FRONT TRIM

\ I

HINGE HERE

Fig. 3 Constructing the keyboard cabinet.

STEEL KEYBOARD CHASSIS

%in x %in HARDWOOD STRUT
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PROJECT: MIDI Keyboard

00
FS1

JOYSTICK ASSEMBLY

/7777 Li

L

- ''BOLTED TO
METAL CASE

'ACTING AS
'HEATSINKI

/ 3
POWER SUPPLY

PCB

SK

MIDI 2 MIDI 1

0 0

40 SK8

CPU BOARD

SK1/PL1

SK5/P L5

A
2

1.12 12

SK2/P L2

SK3/PL3

A

A
SK4/PL4

SK6/PL6

A

FOOTSVVITCH SOCKETS

PATCH ADVANCE PORTAMENTO

SK 10 SK9

PEDAL HOLD

SK9- I

L _.1
FRONT PANEL BOARD
(TRACK SIDE UPI r

POWER RAILS

KEYSWITCH PCB C

TO BUS BARS

12 POWER RAILS

KEYSWITCH PCB B

LED INDICATORS

KEYSW ITCH PCB A

Z Y

DECODER OUTPUT ROUTING

Fig. 4 The inter -board wiring for the whole MIDI Master Keyboard.

ALL BOARDS SHOWN COMPONENT
SIDE UP UNLESS STATED

for the connections to the
potentiometer wiper terminals.

Adjust the modulation joystick
potentiometer so as to make the
wiper voltage register OV when
the joystick lever is at its lowest
point of travel. The potentiometer
setting for the pitch bend joystick
needs to be set so that the wiper
is near the centre of the track
when the joystick lever is in its
neutral position. The precise
position is attained later when
adjusting in conjunction with the
CPU board powered and
operating.

All that remains is to plug all
the wiring harness multi -way plugs
into their respective destinations
- the connectors which jump
between the front panel board
and CPU board and the one
which links the keyswitch PCBs to
the CPU board. Prepare the wiring
for the power supply rails, but do
not finally connect the PSU board
until it has been verified that the
power supply rails are functioning
correctly.

Give the whole assembly a
double check for correct inter-
board wiring, paying particular
attention to the power rail
connections. Incorrectly

PITCH BEND
JOYSTICK

(CENTRE SPRING)

POTENTIOMETER
CASES EARTHED

RETURN SPRING

MODULATION
JOYSTICK
(RACHET)

VMOD
(SCREENED)

VBEND
(SCREENED)

+5V -5V OV VREF VMOD VBEND By

A PL4/SK4

Fig. 5 Wiring the joystick assembly.

connected power rails are
catastrophic as far as the
integrated circuits are concerned!

Getting the power supply
working should be fairly straight
forward as very little can go
wrong provided all the
components are correctly
orientated on the PCB. Power on
the mains and check the output
voltages. If they are incorrect,

switch off immediately and check
everything over again. If the
power supply regulators are
operating properly, switch off and
disconnect the mains supply
before wiring the power rails to
all the other boards.

Next month we shall look at
the software to drive the MIDI
Master Keyboard and the final
setting up and testing. ETI
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TELEPHONE
ALARM
Anyone breaking into Barry Taylor's house had better watch
out. This unit will phone him up and tell him just what's
going on.

WARNING
The Telephone Alarm was originally
designed by the author for commercial
manufacture and sale. However, this
circuit does not have approval from the
British Approvals Board for Telecom-
munications (BABT) and as such should
not be connected to a BT line.

Nevertheless, the Telephone Alarm
can legally be used with any private
exchange equipment and can form the
basis of a submission to BABT for
approval.

Even the most sophisticated
alarm has a major drawback
- it is dependent on the

response of passers-by to an
alarm bell or siren. Many
commercial premises are in self-
contained industrial estates with
few or no (authorised) visitors
walking around after dark. Rural
homes and farms can be well
isolated and far from any potential
help when a break-in occurs.

Moreover, given the frequency
of false alarms from all systems
and in all premises it is not
surprising that few passers-by who
do hear an alarm bell starting up
in their street do more than curse.

There is clearly a need for an
alternative form of alarm. Several
companies offer central station
monitoring systems to enable
alarms to be relayed over the
telephone network to a
computerised control centre.
However, this and the option of
systems offering a direct line to
the police are well beyond the
scope of most pockets.

It's For You-hoo
A cheaper alternative is a unit

which would dial up a pre-
programmed number and give an
audible warning over the
telephone that it had been
triggered. That is exactly what this
project offers.

The Telephone Alarm will
automatically dial a pre-
programmed number of up to 16

RLA1

II
R1

D5
R2 R4

D1 D 39R
'4W

390k 680k

08

R3
680k

C3-.
220n

IL IC8b

07

I ..-
D3 D4= I

....-

L IC7b

Fig. 1(a) The circuit of the Telephone Alarm line interface.

digits on activation of a set of
external contacts. It will then
transmit an alarm tone for about
three minutes before hanging up.
The unit is then automatically
reset to dial again should another
alarm occur.

Naturally, you may be so far
away as to not be able to take
useful direct action yourself.
However, you can call the police

(or a neighbour) and rest assured
that the alarm has been well and
truly raised.

The Telephone Alarm is not
only suitable for telling you if
your home or business is being
burgled. Other uses, less criminal
but just as vital to your piece of
mind are also possible:

 fire alarm (combined with
smoke and heat detectors)
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Fig. 1(b) The circuit diagram of the main body of the Telephone Alarm.

HOW IT WORKS
The full circuit of the Telephone Alarm
is shown in Fig. 1. The line interface uses
VMOS FETs (Q7,8) to make and break the
telephone line loop to dial the number
and to produce the alarm tone.

The diode bridge (D1-4) ensures that
the correct polarity is observed across
the FETs. When RLA1 operates the unit
is connected to the telephone line and
50V from the line appears across the
bridge. This turns on both FETs and
completes the loop circuit.

Q7 is turned off and on via opto-
isolator IC7 to dial the number. Q8 is
pulsed on and off via 1C8 to produce the
audio tone.

At the heart of the main body of the
circuit is IC1. This is a MC14408 phone
pulse converter. This IC was chosen
because it can be made to re -dial simply
by taking pin 10 low.

Pins 14 and 15 are permanently tied
high to configure the IC for the UK
standard of 33% mark -to -space ratio for
the dialling pulses and an interdigit time
of 800ms. The on -board oscillator is set
for 16kHz by L1, C1 and C3 to enable a
pulse rate of ten per second.

When a valid key is pressed, the
keypad encoder (IC2) outputs a strobe

signal on pin 14 followed by the BCD
value of the key number on pins 10 to
13. IC1 then pulses out this number on
pin 11 (with ten pulses output for key
zero) and stores the value in memory.
IC5 prevents the number being simul-
taneously dialled when the unit is being
programmed.

When the trigger input is closed it
causes pin 8 of schmitt inverter IC6 to
go high triggering the monostable IC3a.
Pin 13 of IC1 (call request) is then
momentarily taken low followed by a low
on IC1 pin 10 (re -dial).

The monostable IC3b turns on relay
RIA1 for three minutes to connect the
unit to the phone line and enables the
dial and tone pulses through to the opto-
isolators via lC5a and IC5b. IC3b also
prevents further triggering of the unit by
disabling IC3a pin 11.

The two schmitt trigger oscillators
formed around IC6d and IC6e make up
the alarm tone generation circuitry. This
is inhibited by IC5b and IC5c from
reaching the opto-isolator IC8 by the
mask output from IC1 while dialling is
in progress. The alarm tone is then trans-
mitted to the line via IC8 and Q8.

 freezer alarm (to warn of
the imminent loss of the Sunday
roast)

 flood alarm (for burst pipes
and faulty tank bailcocks)

All the applications of the
Telephone Alarm require some
extra circuitry. In the case of the
burglar alarm, simple detectors
(window switches, pressure mats
and 'so on) can be directly
connected to the unit.

Many other commercial
detector devices can be
connected to the unit if they have
a switched output and of course
your own triggering devices can
be designed and used with the
Telephone Alarm. However, note
that no voltage should be
presented to the trigger input.

The Phone
Two wires are provided from

the telephone exchange to each
house or subscriber. These are
used for carrying the audio tones,
the ringing tone and dialling
signals to the exchange.

The exchange is informed that
the subscriber wishes to dial by
completing the circuit between
the two wires. The loop circuit is
then broken in a series of short
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pulses to signal the number being
dialled.

When the exchange has then
connected the call to the
intended destination, the line
appears as a 600ohm balanced
line for the audio signals.

The Telephone Alarm circuit is
in two sections - the line
interface and the main body of

the circuit. These are electrically
isolated from one another by
opto-isolators. The main body of
the circuit is powered by a battery
supply although a simple mains
power supply could be added to
the circuit. The line interface
derives its power from the
telephone line.

When triggered, the main

RED WHITE

TELEPHONE
LINE

"-- OV 6V
EXTERNAL

TRIGGER BATTERY

Fig. 2 The component overlay for the Telephone Alarm.

body of the Telephone Alarm
circuitry produces the correct
sequence of making and breaking
the telephone line loop to dial the
number and then produces an
audio tone to signal down the line
that the unit has been triggered.

PARTS LIST
RESISTORS (all %W, 5% unless
specified)
R1 39R 1/2W
R2 390k
R3,4,7 680k
R5 10k
R6,15-17 150k
R8 220k
R9 470k
R10 47k
R11.14 27k
R18,19 470R
R20 1OR

CAPACITORS
C1,2 40n polyester
C3 220n 100V polyester
C4.7 100n polyester
C8-10 1p0 63V axial electrolytic
C11 10n ceramic
C12 22011 63V axial electrolytic
C13 10p 63V axial electrolytic

SEMICONDUCTORS
IC1 4408 or MC14408
IC2 4419 or MC14419
IC3 4538
IC4 4081
IC5 4011
IC6 40106
IC7,8 CNY17-3 opto-isolator
Q1-5 BC237 or BC337
Q6 TPSA13 or MPSA13
Q7,8 VN1OKM or VN1OLM
D1-6 1N4002
D7 1N4148

MISCELLANEOUS
B1 6V (4 x 1.5V) battery
L1 5mH coil
P11 7 way 0.1in PCB connector

(male)
RLA1 DPDT, 5V coil DIL relay
SK1 7 way 0.1in ribbon cable

connector (female)
SW1,2 SPST push button switch
SW3-14 12 switch keypad 4x3 matrix

type
PCB; 2 -way and 4 -way terminal blocks;
telephone lead type 431A; case.

BUYLINES
The keypad matrix of 4x3 keys used in
the prototype is available from MS
Components as part number 7331. MS
can also supply the relay as part number
8041. MS Components is at Zephyr
House, Waring Street, West Norwood,
SE27 9LH. Tel: 01-670 4466.

The opto-isolators (IC7,8) used were
CNY17-3 types but any six pin opto-
isolator which can withstand a Vce of 50V
or more should be adequate.

IC1 and IC2 are available from Wat-
ford Electronics (Tel: (0923) 377774).

The case used for the prototype was
from legrand although any suitably sized
metal or plastic case will do. None of the
other components should be difficult to
find.

The PCB will be available from the ETI
PCB service in due course.
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PROJECT: Telephone Alarm

Construction

Figure 2 shows the component
overlay for the Telephone Alarm
PCB. All the ICs used are CMOS
types and should be treated with
the normal respect reserved for
these static -sensitive devices. The
usual care should also be taken to
ensure the diodes and electrolytic
capacitors are inserted the correct
way around.

It is recommended that
terminal blocks are used to
connect the trigger input, the
battery and the phone line itself
(see Fig. 3).

The keypad should be
connected last of all the
components. The keypad used for
the prototype (see the parts list) is
mounted above the PCB on
spacers secured to the PCB
through the holes, A,B,C and D.
The ribbon cable from the keypad
is terminated with a seven way
connector which is plugged onto
the connector on the main PCB.

The keypad can also be
mounted in the lid of the case for
easy alteration of the programmed
number.

You can make up your own
keypad as shown in Fig. 4 on a
piece of stripboard. The switches
used can be any single pole, push
to make buttons such as keyboard
switches.

Only the switches for the
numbers 0 to 9 are actually
required for the Telephone Alarm.
Many commercial keypads also

TELEPHONE
PLUG

1;1

RED

WHITE

PCB'
Fig. 3 Wiring up the Telephone Alarm.

C

BATTERY
HOLDER

DOOR SWITCH
PRESSURE

MAT etc THERMOSTAT

RELAY INTERFACE
TO ANY

ALARM SENSOR

SW3 14

2

SWITCHES FOR  AND #
NOT ACTUALLY REQUIRED

FOR THIS PROJECT

Fig. 4 Wiring your own keypad if the commercial model is not used.

have the * and # keys found on
most push button telephone
keypads. The Reset and Test
buttons could occupy these
positions on a keypad of your
own making.

Operation
The Telephone Alarm is very

simple to use. The number to be
dialled when the unit is triggered
is programmed using the keypad
and the Reset button. After the
Reset button is pressed the
number to be dialled (up to 16
digits) is then keyed on the
keypad.

If either the Test button is now
pressed or the trigger input circuit
is closed the unit will dial the
programmed number and sound a
tone down the telephone line for
approximately three minutes
before hanging up and resetting
the whole system.
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After loudspeakers, I reckon
that room acoustics have the

greatest effect on the sound of
good quality systems. Graphic
equalisers can correct some room
acoustic problems but I suspect
most people use them to provide
their own particular idea of what
the sound colour should be.

It can be difficult to detect and
null out room resonances but
when you do remove a serious
resonance there is less 'listener
fatigue' even though the dif-
ference may not be easy to pin
down at first.

All this leads me to speculate on
some possible future develop-
ments. Some CD recorders
nowadays have digital outputs, for
connection to an external DAC
(digital to analogue converter) to
reduce the already minuscule
noise and distortion on the
original.

As microprocessing speed in-
creases, this opens the door to the
possibility of having a program-

running a high order digital filter-
ing algorithm in up to 32 bits.

Such a microprocessor equal-
iser could automatically run white
noise tests on the system and
compute an accurate correction
function. By sending many and
varied test signals to each channel
in turn, it could even provide a
digital correction for some system
non-linearities, effectively
determining what distorted signal
has to be fed to the loudspeakers
to produce a sound equivalent to
the original signal source. The
amplifier may occasionally be
called on to perform crazy
contortions but that is no
problem.

If the microprocessor equaliser
was actually a computer with a
colour monitor, the user could
superimpose his own chosen tone
correction on to the equaliser
characteristic by sketching it on
the screen using a mouse or light -
pen. A menu of different correc-
tions could be stored and
accessed at the touch of a key.

Sound And Vision
You may wonder why I specified

a colour monitor. Well, those
clever chaps at Phillips are extend-
ing the CD medium to include a
development of their old Laser -
vision system. This was always
technically excellent but it was not
what the market had in mind at
the time. Their new development
will enable five minutes of sound
and video plus twenty minutes of

sound alone to be encoded on a
CDV (CD Video) the same size as
a conventional CD. In addition
there will be 8in extended play
and 12in long play discs, and
combination players will be avail-
able to play all sizes. Surely a
colour computer monitor could
also display the CDV pictures and
form an integral part of a future
audio/video system.

On the 5in CDVs (which look
like ordinary CDs except for the
gold dye in the plastic) the video
information is coded on the outer
area where the scanning speed is
greatest. A linear speed of
between 9.2 and 10.2 m/s is used
for PAL video, with NTSC requir-
ing slightly higher rates. To keep
the scanning rate correct as the
scanned diamater varies, the
rotational speed varies from 1512
to 2250RPM.

Audio compact discs have
worldwide compatability but not
so the video ones. There is no
worldwide video compatibility,

see. They have, however,
retained compatibility with the old
Laserdiscs, so that they will play on
the new players. Laserdiscs used
an analogue FM sound system,
but the new CDVs use (of course)
digital sound.

Whether CDV will catch on
remains to be seen. I think it is

more likely to suit the market than
Laservision ever was and maybe
more people will spend money on
this than on DAT. The popularity
of pop videos cannot be denied,
and CDV would seem an ideal
medium, if the price is right.

CDV may also stimulate enough
interest in CD in general to per-
suade record companies to manu-
facture larger quantities of CDs at
lower cost. As a byproduct, this
may calm the hysteria about DAT
making it less economically
attractive in comparison with CD.

Andrew Amstrong

BOOK LOOK

3

Newnes Computer Engineer's
Pocket Book by Michael Tooley
(Heinemann) £8.95

At last Newnes (now part of
William Heinmann publishers) has
produced a version of the run -for-
ever Electronic Engineer's Pocket
Book exclusively for the computer
enthusiast or professional.

This is the first edition of this
computer version but it looks like
there will be many more. This one
will (as they say) run and run.

The pocket book is basically a
reference work. No enrapturing
bedtime reading here. What there
is, is just about everything you
could want to know about
computer hardware. Within these
pages is condensed data on most
of the common processors and
support chips, interface standards,
operating systems, typical video
waveforms, and so on (and on and
on).

The pocket book is in the usual
Newnes format of a long thin
hardback about 8in by 31/2in and
around 200 pages long. Into these
pages is crammed masses of
information. The contents page
has over 80 headings!

The information ranges over a
wide area. The most basic
electronics is covered (items such
as TTL pin -outs and Karnaugh
maps) as well as the more esoteric
micro standards (did you know the
format of an IBM 3740 disk?).

This is not a book to leave on
the shelf for occasional reference,
either. This book should be firmly
placed within easy reach of your
computer desk or even inside
your toolkit if you're into these
machines for professional reasons.
It will soon prove to be worth the
(only slightly inflated) cover price.

It's not just the 'things you
always wanted to know but had no
idea who to ask' that this book is
filled with. There is vast quatities
of seemingly trivial data (a table of
'devisors of 256 with remain-
ders'...). Much of this seems just
useless padding until you're sitting
at the keyboard desperately strain-
ing to work out just what is 256
MOD 21.

It is not the depth and
importance of the data that makes
this book a must but the sheer
quantity, range and compact
handiness.

Anyone can get by without the
Computer Engineer's Pocket Book
but why take the hard way out?

Computer Per'pherals That You
Can Build by Gordon W Wolfe
(John Wiley & Son) £15.30

Not a cheap one this, mainly
because it comes all the way from
the USA. This one's a big book, too
- around 280 pages.

The biggest problem facing
anyone with a home computer
(after they have finished playing
the games and 'learning about
computers') is what the hell to do
with it. It's depressing but true
that most micros don't spend time
doing anything useful at all.

The raison d'etre often quoted
is control, automation, and the
like. Now it is probable that few if
any of the proponents of these
claims actually do anything about
them themselves. Nevertheless,
they leave lots of folk out there
wanting to connect up their
machines to anything and every-
thing available.

Having got that off my chest, I
must say that even if the idea is a
little dubious, this book
approaches the whole matter in a
logical and instructive way. Not a
lot of knowledge is assumed at the
start but the book covers an
amazing amount of ground.

It starts by describing exactly
what a computer is and 200 pages
later it's showing how to make a
flatbed plotter. In between there's
paper tape readers, servo control-
lers, household remote control,
and many others.

Each idea is described with a
circuit, a brief explanation, and
often a short program in Basic or
a flow diagram to show how the
whole thing can be run. There are
next to no constructional details
but this is more an ideas book
than a list of projects.

The problem is that it is an
American book. This raises the
usual problem of the odd difficult
component and circuits designed
for 120V mains but more
importantly all the circuits
described are aimed at distinctly
American machines. There's not a
mention of a BBC micro or a
Spectrum here. It's all Apple II,
Tandy 1000, TRS-80 and the like.
The good news is that the Com-
modore 64 is, of course, to the
fore.

That aside, you could do a lot
worse than this book. Expensive it
is. American it is. However, if
you're set on wiring up your house
to your Spectrum you could learn
a lot from this one.

Malcolm Brown
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KEYNOTES

0

So far, 1987 has proved to be a
dull year with regard to

innovations in music technology.
In fact, it is difficult to pinpoint
any real innovations and, although
the year is only half gone, we shall
probably be forced to wait until
the next NAMM and Frankfurt
trade shows (in January and Feb-
ruary respectively) to see anything
original emerge.

The question is will the story be
the same in 1988 too? Some
people are already speculating
that the electromusical instrument
market may be flattening out from
its previously high rate of growth
or, in plainer terms, plunging into
a recession not unlike the one that
began hitting the semiconductor
industry several years ago. The
symptoms are exactly the same -
prices stay fixed and new develop-
ments get shelved due to the high
cost of R&D.

The cause might be put down
to an increasing saturation of a
finite market with cheap key-
boards designed to make MIDI,
not music. The result may ulti-
rnately be for such machines to
paint themselves into the dark and
sullen corner of obsolescence
with the disgraceful lack of
standardisation of the MIDI proto-
col as their suicidal paintbrush.

Signs of middle-aged flatulence
are already in evidence and it is
intriguing to compare the so-
called new developments of 1987
with the music trends of our time.
Old machines are being
repackaged in new boxes at the
same rate with which club remixes
are remixed and cover versions are
recovered. Furthermore, manufac-
turers are currently stealing ideas
off each other to a degree that
puts the 'sample before you get
sampled' ethic of Hip -Hop to
shame.

Take Sequential Circuits' Vector
Synthesis technique, in which four
sounds derived from digital wave -
tables are mixed under the control
of a joystick with X-axis position
controlling balance between two
sounds and Y-axis position con-
trolling balance between the other
two. To be fair, this is a very useful
and ergonomic feature, beautiful
in its simplicity, but by the same
token scarcely deserving of a
name as convoluted as Vector
Synthesis. With respect to origin-
ality, the technique was possible
on many modular analogue
synths, not unknown on DJ's
mixing desks and not very dis-
similar to the soundfield control
joysticks found on quadrophonic
equipment.

Sequential knew their re-
discovery would be nicked in due
course and trade -marked Vector
Synthesis (no doubt patented it
also) in order to make the villain's
life more difficult.

Undeterred, stray dog Roland
went rummaging in the dustbins
and came out with a bone -
Linear Arithmetic Synthesis,
whereby only two sounds are
mixed by means of a joystick.
Boffins with lightbulbs over their
heads will immediately realise at
this point that joystick technology
could even be extended to the
control of a single sound. Maybe
I shouldn't be giving Roland ideas!

FM Rules OK!

The greatest disappointment of
the year is undoubtedly Yamaha's
long awaited sequel to the DX7.
The original DX7 made such an
impact on the music world that we
might reasonably have expected a
follow-up to be the last nails in the
coffins of their competitors but
that would be overlooking the
obvious. The philosophy behind
the DX7 II is that if a machine is
selling well then there is no point
in changing it - just add a few
embellishments and increase the
price!

Korg has fixed up a corporate
deal with Yamaha which ap-
parently allows them to reap the
benefits of Yamaha R&D. The first
visible result of this deal is Korg's
new DS8, a DX7 clone with an
original feature: on power -up, the
LCD greets you with 'Welcome to
Synthworld!'

Casio's Phase Distortion is
essentially identical to Yamaha's
FM (which is actually phase modu-
lation and not FM at all), except
the waveforms which do the
modulating or get themselves
modulated are not necessarily
sine waves (as on the DX7). This
was a dodge for getting around
patent legislation and, predictably
enough, Yamaha has in its turn
torn a page out of Casio's book
with the introduction of the TX81Z
expander -a keyboardless synth
designed to be controlled by
MIDI, usually housed in a 19in
rack -mount case. This machine
replaces their marginally popular
and somewhat limited FB01 (pro-
duction of which has ceased) and
simultaneously provides Yamaha
with the opportunity of incor-
porating a choice of eight operator
waveforms. All one can say is that
honour among thieves is a thing
of the past.

Bruno Hewitt

OPEN CHANNEL

1/4

 MI MI  MIMI   MI 

Today, I took delivery of my new
Mercury telephone. I ordered

it less than a week ago from
Mercury Communications Ltd,
having made a few rough calcula-
tions based on the use of my
telephone.

I will be able to use this tele-
phone to connect me to the
Mercury 2200 telephone network
which now has some 59 access
areas. The latest expansion
incorporates my address.

Eventually, of course, the whole
country will be covered but mean-
while it's worth checking with
Mercury (the customer assistance
number is 0800 424 194 and no
charge is made by BT for your call,
incidentally) to see if you live in
one of the current access areas.

The savings in telephone
charges by using Mercury 2200
can make the enquiry well worth-
while. For example, a standard rate
trunk call via BT can cost around
12p per minute, whereas the same
call via Mercury 2200 is less than
9p per minute.

Alternatives
Mercury's alternative telephone

network to British Telecom's is,
unlike BT's, only a trunk network.
In other words, you can't use the
Mercury network to dial a local
call. (In fact, this not strictly true
- it is possible to use the Mercury
2200 network to make local calls
by routing them out of the local
area onto the trunk network then
back into the local area but then
it costs more than a BT local call
anyway, so it's not worth the
bother). So, to make a local call
you must still be connected via a
local line to the BT network.

However, any calls made which
are longer distance and must be
connected via a trunk network,
can now be made via BT or
Mercury. I have a choice of tele-
phone networks for the very first
time! At least, I will have a choice
of network, when BT finally gives
me a new socket.

Apart from a choice of network
on trunk calls, I have a choice of
prices. Needless to say Mercury's
prices generally undercut BT's
somewhat. As most of my calls are
long distance, I calculate I will
make savings of at least £70 per
year by making all my trunk calls
using my Mercury telephone.

I applied to BT to have their
engineers call and fit me a new
socket some seven weeks' ago. At
the time, I was told that a date
eleven weeks after that was the
earliest possible appointment to

do the simple job - and
telecommunications in Britain are
supposed to be liberated?

Do you think BT will pay up if
I send them a bill for £14.80 (which
is 11/52 x £70), to make up for the
lost savings in telephone charges
which their slow service has
caused me?

Looking At A Problem
Users of, potential users of or

even just parties interested in,
optical fibre communications
would do well to get a copy of a
new booklet published by BICC
Electronic Cables Ltd called 'UFO's
Explained'.

The UFO's in question are
'unidentified fibre optics'. The
booklet is a well thought out, well
written, and well put together
tome (no, I had nothing to do with
it!) which starts at the beginning
and ends at the end of the topic
(shouldn't they all?). Somewhere in
the middle is also a pretty fair
description of optical fibre tech-
nology, in a non -technical yet
thorough manner.

BICC has obviously seen that
one problem in getting,Joe Public
to use optical fibres is the sheer
reluctance to get to grips with the
technology. Most people believe
it to be too expensive and too
technical for general cabling
purposes. 'UFO's Explained' goes
a long way to sorting this problem
out.

A free copy of the booklet can
be had from BICC Electronic
Cables, Optical Fibre Technology
Unit, Helsby Works, Helsby, War-
rington, WA66BR. Tel: (09282) 2700.

TDF's DBS
French broadcasting body, Tele-

diffusion de France, intends to
launch the country's first direct
broadcasting satellite (DBS) later
this year. Problems have arisen in
the satellite's launch, not because
the satellite was not ready but
because the launch rocket (Ariane)
has been grounded following its
failure some time ago.

However, now Ariane's technical
problems appear to have been
overcome and launch dates are
currently being tentatively
mooted.

Meanwhile, it has been reported
that Germany's DBS satellite
launch, although agreed to have
been via Ariane, will instead go
ahead on a Chinese or Russian
rocket if further problems with
Ariane occur.

Keith Brindley
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ETI PCB SERVICE
Build your projects in style with a properly designed PCB.

Use the form below (or a
photocopy) for your order.
Please fill in all parts of the

form.
The board reference number tells

you when the PCB foil was published.
The first two numbers are the year
and the next two the month. The
number after the dash indicates the
particular project in that issue.

The terms are strictly cash with
order. Make cheques payable to
ASP Ltd. We cannot accept official
orders but we can supply a pro -
forma invoice if required. Such an
order will not be processed until
payment is received.

Orders can also be made by tele-
phone on (0442) 211 882 forAccess
and Visa card holders.

Please allow 28 days for delivery.

Price Price (inc VAT)
Code

C 1.80
D 2.50

3.23
F 4.00

4.75
5.50
6.62

K 7.20
L 8.80
M 10.60
N 13.10

15.80
P 17.90
Q 21.80
R 23.90
S 25.90
T 29.00
U 32.20
V 35.80
w 37.90

40.70

TO: ETI READERS' SERVICES DEPARTMENT
Argus Specialist Publications Ltd,
9 Hall Road, Hemel Hempstead,
Herts HP2 7BH

Please supply:

No. required Board reference Price
per type number letter

E

E

E

E

Price each Total for
£ board type f

£ . p £ . p
f . p E . p
£ P

p

POSTAGE & PACKING

TOTAL ENCLOSED

0.75p

£ . p

ORDER TO BE SENT TO: (BLOCK CAPS PLEASE)

Name

Address

Postcode

(Make cheques payable to ASP Ltd)
ACCESS and VISA credit card orders can be taken on (0442) 211 882
(office hours only).

E8107-1 System A Disc Input bd
MC -MM

E8107-2 System A Preamplifier Main K

E8108-1 System A Power Amp
E8109-2 System A PSU
E8201-2 Infant Guard
E8202-5 MM Stage Disc Preamp

(Tilsb rook)
E8206-5 Logic Lock
E8208-1 Playmate Practice Amp 3bds

SA1

E8212-1 ELCB
E8301-2 Analogue to digital cony (ZX81/

Spectrum)
E8305-3 Dual Audio Power Supply,

Linsley Hood
E8305-5 Balanced Input Preamplifier

F

E8307-2 Flash Trigger -sound or FR
E8308-1 Graphic Equaliser

V3Oct/Chnl
E8308-2 Servo Fail-safe
E8309-1 N I CAD Charger/Regenerator

F

E8310-3 Typewriter Interface- EX42 F

E8311-1 Mini Drum Synth
E8311-8 Moving Coil Pre-Preamp
E8312-3 Light Chaser EPROM Controlled

(2 Boards)
E8402-1 Speech Board
E8402-2 Modular Pre -amp Disc Input

Mono
E8402-3 Modular Pre -amp Stereo

Output
E8402-4 Modular Pre -amp Relay,

PSU
E8402-5 Modular Pre -amp Tone Main

Mono
E8402-6 Modular Pre -amp Tone Filter,

Stereo
E8402-7 Modular Pre -amp Balanced

Output
E8402-8 Modular Pre -amp Headphone

Amp
E8404-2 Mains Remote control Receiver

F

E8405-1 Auto Light Switch
E8405-2 ZX81 EPROM Programmer N
E8405-3 Mains Remote Control

Transmitter
E8405-4 Centronics Interface
E8405-6 Drum Synth
E8406-1 Oric EPROM Board 0
E8406-2 Spectrum Joystick
E8406-3 Audio Design RIAA Stage
E8406-4 AD Buffer/Filter/Tone
E8406-5 AD Headphone Amp
E8406-6 AD Preamp PSU
E8406-7 AD Power Amp
E8406-8 AD Power Amp PSU
E8406-9 AD Stereo Power Meter
E8406-10 AD Input Clamp
E8407-1 Warlock Alarm
E8408-2 EPROM Emulator
E8408-3 Infrared Alarm Transmitter ... E
E8408-4 Infrared Alarm Receiver
E8409-1 EX42 Keyboard Interface
E8409-2 Banshee Siren Unit
E8410-1 Echo Unit
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E8410-2 Digital Cassette Deck
[8410-3 Disco Party Strobe
E8411-5 Video Vandal (3 boards)
E8411-6 Temperature Controller
E8411-7 Mains Failure Alarm
E8411-8 Knite Light
E8411-9 Stage Lighting Interface
E8411-10 Perpetual Pendulum
E8412-1 Spectrum Centronics Interface

E8412-4 Active - 8 Protection Unit
E8412-5 Active - 8 Crossover
E8412-6 Active - 8 LF EQ
E8412-7 Active- 8 Equaliser
E8501-3 Digital Delay (2 boards)
E8502-1 Digital Delay Expander
E8502-2 Data Logger
E8503-1 Combo Preamplifier
E8503-2 THD Meter mV & oscillator

bds (2 boards)
E8503-3 THD Meter Mains PSU
E8504-1 Framestore Memory
E8504-3 Framestore Control
E8504-4 Buzby Meter
E8504-5 CCD Delay
E8505-5 Stereo Simulator
E8506-1 Audio Mixer Main
E8506-2 Audio Mixer PSU
E8506-3 Audio Mixer RIAA
E8506-4 Audio Mixer Tone Control D
E8506-5 EPROM Prog MKII 0
E8508-1 RCL Bridge
E8508-2 EX42/BBC Interface
E8508-3 EPROM Emulator
E8509-1 Spectrum
E8509-2 Direct Injection Box
E8510-9 Sunrise Light Brightener
E8511-1 MTE Waveform Generator H
E8511-2 Millifaradometer
E8511-3 Cymbal Synth
E8511-5 Chorus Effect
E8511-7 Enlarger Exposure Meter
E8511-8 Switching Regulator
E8511-9 Second Line of Defence
E8512-1 Specdrum connector
E8512-2 MTE Pulse Generator
E8511-3 Specdrum
E8601-2 Walkmate
E8601-3 MTE Counter -timer
E8602-1 Digibaro 0
E8603-2 Programmable Logic Evaluation

Board
E8603-3 Sound Sampler Analogue

Board
E8604-1 JLLH PA PSU
E8604-2 Matchbox Amplifier
E8604-3 Matchbox Amp Bridging

Version
E8604-4 MTE Analogue/Digital

Probe
E8605-1 Microlight Intercom
E8605-2 Baud Rate Converter
E8605-3 Baud Rate Converter

PSU Board
E8605-4 Portable PA
E8606-1 Midi -CV Converter Board H
E8606-2 Midi -CV Converter PSU
E8606-3 Troglograph
E8606-4 80m Receiver

F

F

F

F

F

E8606-5 Sound Sampler
E8607-1 Direction
E8607-2 Upgradeable Amp, MC stage

(Stereo)
E8607-3 BBC Motor Controller
E8608-1 Digital Panel Meter
E8608-2 Upgradeable Amp, MM stage

(mono)
E8609-1 Mains Conditioner
E8609-2 Experimental preamp
E8609-3 Upgradeable amp, Tone board

(mono)
[8609-4 Upgradeable amp, Output

board (mono)
E8610-1 Audio Analyser Filter

Board
E8610-2 Audio Analyser Display

Driver
E8610-3 Audio Analyser Display
E8610-4 Audio Analyser Power

Supply
E8611-1 Audio Switcher (2 bds) H
E8611-2 PLL Frequency meter (4 bds) Q
E8611-3 Upgradeable Amp PSU
E8611-4 Call meter, main bd
E8611-5 Call meter, interface bd
E8612-1 Bongo Box
E8612-2 Biofeedback monitor

(Free PCB)
E8701-1 RGB Converter
E8701-2 Mains Controller
E8701-3 Flanger
E8701-4 Audio Selector main board M
E8701-5 Audio Selector PSU
E8701-6 Tacho-Dwell
E8702-1 Ratemeter main board
E8702-2 Ratemeter ranging board
E8702-3 Photo Process Controller

(3bds)
E8702-4 LEDline display board

(2 off)
E8702-5 LEDline PSU and controller

(2 bds)
E8703-1 Capacitometer
E8703-2 Geiger Counter
E8703-3 Credit Card Casino
E8704-1 BBC micro MIDI interface L

E8704-2 ETIFaker patch box
118704-3 24Hr. Sundial
E8705-3 MIDI Keyboard keyswitch

boards (3 boards)
[8705-4 Batlite
E8705-5 Budget Power Meter
E8706-1 Hi-fi Power Meter
E8706-2 MIDI Keyboard CPU
E8706-3 MIDI Keyboard Front Panel 0
E8706-4 Flame Simulator
E8707-1 MIDI Keyboard PSU
E8707-2 Telephone Alarm
E8707-3 Nuclear Strategy Simulator

F

K
F

0

E

F

D
H

N

K

w
C

Biofeedback Monitor (December 1986)
The capacitor C4 is shown the wrong way
around in the component overlay diagram
(Fig. 4).

The Intelligent Call Meter (December 1986)
The hex dump listing of the ROM for this
project (Table 3) was badly printed. The byte
at location BF should read 7F.

The Better Flanger (January 1987)
In the circuit diagram (Fig. 2) D1 is not
labelled. This is connected to Q1. In the
component overlay (Fig. 5) several
components are missing. A link should
connect the two pads to the left of C1. Q1 is
situated next to D1 and connection point P4
is situated between R16 and R33. In addition,
the positions of R16 and C11 should be
swapped.

Photo Process Controller (February 1987)
In the circuit diagram (Fig. 2) the cathodes of
diodes D3,5 are shown connected to OV. They
should connect to the junction of R16,17,18.
In the overlay diagrams (Figs. 3 and 5) the
flying leads are numbered incorrectly. Leads
7, 8, 9 and 10 at the top of Fig. 3 should be
numbered 16-19. In Fig. 5 leads 6 and 8 from
the top of R13 should be numbered 16 and
17. Numbers 9 and 10 from Q1 and Q2 should
be 18 and 19. In addition the leads 11 and 'A'
should be swapped.

Capacitometer (March 1987)
The circuit diagram (Fig. 1) should show pin
1 of IC1 connected to OV. The zener diode
(ZD1) should be connected between the
junction of R10/R11 and OV. The PCB foil is
correct.

BBC Micro MIDI Interface (April 1987)
IC7 and IC8 (the 6N139 opto-isolator ICs) are
missing from the parts list. In the Buylines
section it is incorrectly said that these are
available from Electromail as part 302-126. The
isolator is available from Maplin as part
number RA59P. Resistors R8,9 are missing
from the overlay diagram (Fig. 4). These are
located in the two pairs of pads below IC6.
There should also be no OV connection to the
MIDI IN sockets, only to the OUT sockets (pin
2) so as to prevent earth loops.

Power Meter (May 1987)
The foil for the budget power meter was given
50% full size on the foil pages. The correct size
foil appeared in the June issue.

MIDI Master Keyboard (June 1987)
The foils for the CPU board were given 64%
full size on the foil pages. Photocopies of the
correct size foils can be obtained by sending
a SAE to the Editorial address.
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TECH TIPS
3 -in -1 Reset
A.). Holme
York

This circuit was designed for a 6502
I controller board. It provides

power -on reset, a TTL compatible
input for externally generated resets,
and a push button for manual reset.

A PNP output stage is used to
prevent RES briefly going high at
power -up, before the supply
stabilizes at +5V. It is not strictly
necessary and may be replaced by a
NAND inverter if preferred.

The state of the EXT RES input is
echoed at the RES output while the
one-shot generator is in its stable
state. There are two possible uses for
this:

 Driving EXT RES with a clock
causes the processor to continu-
ously repeat its power -on reset
sequence. Provided suitable trigger-
ing can be arranged, this enables the
processor buses to be viewed on an
oscilloscope as steady, logic -analyser
style traces.

 With the addition of the lower
circuit shown a restart from crash
facility may be added. Point X is

C2

X 0-E

NOTE
IC1= '4.74LS132
IC2 = 74LS122
01 = 1N4148

R2

NOTE
IC1 = %74LS132
Q1 = BCY71
D1=
D2 =

PUSH TO
RESET

+5V

C3

132

I J.
TO EXT RES

connected to a signal which regu-
larly changes during normal proces-
sor activity. The network on the
output of the NAND inverter pro-
duces positive pulses which clock
the monostable at every falling edge
of X. This ensures that the mono is
permanently in its triggered state.
Should the processor crash (for
example from mains -borne inter-

ference) these pulses will cease,
causing the mono to reset. The
resulting negative edge at Q is
capacitively coupled to the EXT RES
input and this generates a processor
reset which recovers execution.

Some simple software support for
this circuitry will be required to
enable the processor to distinguish
between warm and cold starts.

Simple Audio
Limiter
R.J. Eggleton
St Ives

Audio limiters are useful in many
applications such as recording,

transmitting or public address
systems where over -modulation
would cause unwanted distortion.

This circuit has the virtues of
simplicity, fairly low distortion and
no need for adjustment.

Input voltages below the limit
level are amplified by the op -amp
eleven times to the output
( (R7+ R8)/R7).When the output level
rises to the limit level of 775mV RMS
the diodes conduct to the two
limiting transistors and limit the
level. Since the transistor limiters are
inside the feedback loop of the op -
amp, distortion is reduced
significantly.

As the input is immediately
limited before entering the op -amp,
the circuit can withstand consider-
able overload. However distortion
will rise above 40dB of limiting
(approx 7 volts RMS input).

CIS R1 R3
100u 10k

0
INPUT 45k
IMPEDANCE
LIMITS AT
70mV RMS

)

C2
100n

1M0

R5
47k

R2
10k

R4 C3
IMO 1u0

Q1
D1

}4

C4
4u7

R6
IMO

D3

14

R11

IC

NOTE.
ICI = TL071
01 = BC1B4
02 = 8C214
01-4 = 1N4148

R7
10k

RE
100k

C7
22u

R9
47R

R10
1M0

R13
47R

+9V TO +30V
0

OUTPUT
IMPEDANCE
775mV RMS

1.1 AT LIMITING

CS
22u

R14
1M0

C5
Q2 4u7

R12

132

OV

0

ET!
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FREE READERS' AD
Buy, sell or exchange through our free service to readers

HELP! Does your intelligent callmeter work? If so, contact
Jeff, Bristol 303030 Ext. 3294.
WANTED SCIENCE OF CAMBRIDGE MK14 COMPUTER
and manual. Preferably working. Shaun, 46 Grosvenor
House, A -U -L, Lancs OL7 OSB. 061-344 1054.
TAYLOR signal generator. 100kHz-45MHz. Also Cossor
sweep generator 7-70MHz. Both mains valve types. £10
each. Windsor (0753) 860889.
WANTED parts for ACORN ATOM: EPROM, disk
interface, wordproc software. Reasonable prices. Tel:
01-841 0486 evenings.
TEKTRONIX 545B scope £75. Great Yarmouth. Tel: (0493)
667689.
WANTED: secondhand strobe light. Contact: B. Clark, 73
Greenlaw Crescent, Glenrothes, Fife.
MODULAR 19 INCH RACK units, power supplies, fans,
CMDs, optos, panel controls, etc. Cheap. (0725) 22684
evenings.
REVOX A77, 33/4/71/2, built-in Revox amps plus 100hrs tapes.
£450. Tel: Nik 01-253 0661 daytime.
WANTED. Technical service manual, circuit diagram,
details of expansion ROMs for Acorn Atom. Tel: (0422)
70270.
USED COMPONENTS for sale. Send SAE for list to 23
Dickens Court, Newthorpe, Nottingham, NG16 3RG.
Soon!
WANTED valve power amp circuit and board layout. Mr.
J. Smith, 93 Breda Road, Belfast, BT8 4BW.
VARIAC type variable auto transformer. 5 amp rating.
Enclosed. £20. Tel: Windsor (0753) 860889.
TWO DIABLO SERIES 30 front loading hard disc drives.
Discs required. £100 each. 091-482 4307.
SOLID STATE MULTIBAND TRS-30 receiver. Coverage
540kHz-12MHz, 30-50MHz, 88-173MHz. Details: Write to
Victor McKaig, 15 Islandranny Road, Bushmills, Co.
Antrim, N. Ireland, BT57 8YE.

WANTED Grundig Satellite 1400 professional or similar
multiband communications receiver. Write to Victor
McKaig, 15 Islandranny Road, Bushmills, Co. Antrim, N.
Ireland, BT57 8YE.
HELP. Does any reader have a copy of instructions for
Quicksilva sound board? Tel: Jim Branston 01-200 7165.
CCT100-EXCELLENT terminal (DEC VT100 compatible).
Very good condition. A great buy at £200. Tel: (0273)
203682.
MULTICORE light duty cable. Mostly 5 -core, 100m reels.
f5 a reel: Approx 20 reels available. Tel: 01-690 3131.
VOCODER WANTED. ETI Powertran or similar. Working
or part assembled (not knackered!) Tel: Jake. (0227) 730410
evenings.
SEIKOSHA GP -100A graphics, 80 column, dot-matrix
printer. f65 ONO. Tel: Alan 01-866 4579.
CRIMSON 520 40W stereo power amp. £40. F. Richard-
son, 20 Callerton Close, Ashington, Northumberland,
NE63 9QT.
FOR SALE: Pioneer cassette deck model CT -4. £55. Tel:
051-928 8011 evenings. Possibly deliver.
WANTED any info on DBS satellite TV, plans, circuits,
leaflets, etc. Postage refunded. Smith, 12 Shelley Rd.,
Taunton, Somerset.
200+ OLD RADIO VALVES. 1929/48 mains and battery.
Offers. Tel: 051-677 3341. F. Brown, 5 Snowden Rd.,
Moreton, Wirral, L46 6BH.
100W/CHAN MOSFET POWER AMPLIFIER. Very hi-fi.
Ideal power amp for the ETI pre -amp. f100. Tel: 01-558 6129.
WANTED: TELEQUIPMENT D43 OSCILLOSCOPE.
Modules and/or complete unit. Also manuals, circuit
diagrams wanted. R. Neale, 2 Salmond Avenue, Stafford,
ST16 3QP.
WANTED: GEIGER RATEMETER and counter, urgently.
Nico Taylor, PO Box 1377, Durban 4000, South Africa. tel:
031-846994.

r
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CONDITIONS
 These ads are only for readers not engaged in buying or selling the same equipment or
services on a commercial basis.
 Adswill be inserted as and when space is available. Insertion in a particular issue cannot
be guaranteed.
 Ads should be of 20 words or less and in block capitals or typed.Words toappear in bold
should be underlined.
 Advertisers should fill in their name, address, and telephone number and sign the form
to indicate acceptance of these conditions.Adverts can be on the printed form ora photo-
copy of it but they must be accompanied by the token at the top of this page.
 ETI reserves the right to refuse or to alter submitted ads wherever this is judged
necessary.

 Ads are accepted in good faith. Neither the magazine nor its publishers can be held
responsible for any errors in the reproduction of an ad, nor for untruths or misrepresenta-
tions, nor for the activities of advertisers or respondents. By acceptance of these condi-
tions the advertisers undertake to indemnify the publisher against any legal action arising
from publication of their advertisement.

Enter your advertisement below

Name

Address

Telephone

I accept the conditions set out here.
Signed

Send this form to:
Free Readers' Ads

Electronics Today International
1 Golden Square

London W1 R 3AB.
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r Please supply the following backnumbers of ETI.
Note: Backnumbers are held for 12 months only
(complete in block capitals)

Month Year Month Year

Month Year Month Year

Month Year Month Year

Month Year Month Year

I enclose a cheque/postal order made out to ASP Ltd. to
the value of £1.80 per issue ordered.

Total remittance £ Date

Name

Address

Postcode

Send the completed form and your remittance to:
ETI Backnumbers Department

Infonet Ltd.
Times House

179 The Marlowes
Hemel Hempstead HP1 1BB
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Please supply photocopies of the following articles from
ETI (complete in block capitals):

Month Year Page (if known)

Title

Month Year Page (if known)

Title

Month

Title

Year Page (if known)

I enclose a cheque/postal order made out to ASP Ltd. to
the value of f1.50 per photocopy ordered.

Total remittance f Date

Name

Address

Postcode

Send the completed form and your remittance to:
ETI Photocopy Service

Argus Specialist Publications
1 Golden Square
London W1R 3AB

1
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CITRONIC BELT DRIVE TURNTABLE.

HY - TEK ELECTRONICS
PROFESSIONAL POWER AMPS. CROSS-OVERS & GRAPHIC EINIALIZERS

1000 WATT STERO POWER AMP £42918
600 WATT STERO POWER AMP £32918
300 WATT STERO POWER AMP £249.98
150 WATT MONO POWER AMP £169.96
150 WATT POWER AMP WITH E0£184.98

10 BAND STERO GRAPHIC £129.98
15 BAND STERO GRAPHIC £16718
27 BAND MONO GRAPHIC £16418
3 WAY ELECTRONIC CROSS-OVER£99.98
2 WAY ELECTRONIC CROSS-OVER174.98

All the above units
are 11' rack mount & are designed to be

reliable under the most rigorous & testing sound system disco & PA situations

HY - TEK ELECTRONICS
Normal price £89.95

SAVE £20.00 our price
£49.97 + P&P 23.00

Normal price £49.96 p.

WAVE £15.00 our price
£94.98 + P&P 03.00

TOSHIBA KT 4046K
Personal Cassette Radio
 FM Stero + MW + Radio
 3 Bard Graphic Equilizer
 Dolby 'B' + Metal Facility
* Complete with Belt Clip

(Note' Both above items am

PERSONAL HI-FI price breakthrough
SANYO MGP600
PERSONAL CASSETTE PLAYER
 4 Band Graphic Equilizer
 Auto Reverse  Dolby '0'
 Metal Tape

fully guaranteed mail order returns)

ir CHASSIS
CELESTON 1000 WATT
CELESTION 400 WATT
CELESTION 200 WATT
GOODMANS 230 WATT
TITIAN 200 WATT

£19917
£13497

£9917
£97 97
£6917

CHASSIS SPEAKERS

HY-TEK stock a vast range of
chassis speakers. midranges
tweeters. X ovens. cabinet
fittings & piezo drive units
Below is a short fist. please
phone and ask for a full list if you
don't see what you require

15 CHASSIS
CELESTION 600 WATT 216417
CELESTION250 WATT £9917
CELESTION 200 WATT 07417
GOODMANS 250 WATT £6917
TITIAN 100 WATT £39.97

 Pitch Control
 Iluminated strobe

12V DC Operation.

 Fits standard BSR cut out
(only slight mod required)

 High quality ceramic cartridge supplied
 Ideal replacement for disc's etc
£29.97 (p&p 23.001  Magnetic cartrid 99

PHONIC

MRT60
 tO Band Graphic  3 Deck Inputs
 2 Tape Inputs  Cross Fade Mixer
 Microphone Override
' Plus Many More Features

HY-TEK ELECTRONICS 48 Dalston Lana.
London E8 3AH. Tel:01.249 4814

imams INSTANT CREDIT UP TO £1 000
subject to status - ask for written details

PHONE 01-249 4814 FOR SAME DAY MAIL ORDER DESPATCH.
ALL PRICES INCLUDE VAT

r single beam oscilloscope.
High sensitivity 10mV/

division  Frequency range to
5MHz  Ideal for
lab school and
service use.

Sweep range
10Hz to
100KHz M 4
steps and H EX1-
£169.97 p&p T5.00

HIGH QUALITY TEST EQUIPMENT.

AUDIO GENERATOR.
20Hz to 200KHz in 4 ranges

(sine wave)
 20Hz to
20KHz.
(square wave)
 Variable
output 5V sine
wave & 10V square
wave p -p Suitable for testing
all types of audio units  Power
240V AC 284.97 pap £5.00

ANALOGUE MULTIMETERS.
MODEL NO KRT5001
 35 ranges (using range
doubler switch)
 Carrying handle/stand

Measures AC 8 DC
VOLTS. DC CURRENT.
RESISTANCE &
DECIBELS
 Complete with test leads
batteries & instruction
book
£24.97 p&p £2.00

E119.98
MX 7700

,,

PHONIC MX 7700 DISCO... MIXER
This unit offers many features only found on mixers costing much more. like
a cross -fade between the turntable inputs. 5 band graphic equalizer. full
headphone monitoring plus much much more. Many other models available
in this range from only £29.98

DIGITAL DELAYS. SAMPLES & ECHO UNITS
JSH DX77 DIGITAL DELAY 512ms 8 HOLD £149.97
VESTA FIRE DIG 420 sampler 1024ms SAMPLE £249.98
VESTA FIRE DIG 411 DELAY 1024ms &HOLD 025918
VESTA FIRE DIG 412 programmable DELAY £499.98
ALTAI EC 500 BBD 250ms echo £9918
ALTAI VC1 BUD 200ms ECHO 079.98
ALTAI EEM 612 ECHO microphone 039.98

DIGITAL METERS.
MODEL NO KD508
 314 Digit multitester
 Slide switches for single
handed USE

 15 ranges
Measures AC 8 DC

VOLTS. DC CURRENT &
RESISTANCE
 Complete with battery
laeds & instruction
manual
£22.93 p&p £2.00

JAMO HI -POWER HI-FI SPEAKERS

JAMO D5E
2199.98

JAMO D5E - The top of the dynamic range
of speakers from JAMO. With a host of
features that include an impressive 300
watt peak power handling. a massive 12"
bast driver plus twin tweeters and a high
efficiency midrange driver All fitted in
tastefully styled cabinet complete
with castors Also available JAMO D4
speakers 13way 170 watts) 0119.98 8
JAMO D3 speakers (3 way 130 watts)
299.98

INSTRUMENTS FROM STOCK
DIGITAL MULTIMETERS
105 14 Range 2A DC.2 Mohm

528 14 Range 0.2A OC. 2 Mohm Ale text

615 19 Range 10A DC. 20 Mohm Hle West

6010 28 Range 10A AC/DC 20 Mohm 10.2MA AC/OC)

578 20 Range IDA AC/DC 2M. Buzzer Display Hold
Auto Range Memory (20MA AC/DC]

5010 28 Range 10A AC/DC 20 Mohm 120mA AC/DC)

5010EC 34 Range 104 AC/OC 20 Mohm Hie test
Capacitance lest. Conductance

ME540 Auto/manual 10A AC/DC 20M

6013 Digital Capacitance meter 8 ranges 2001-2000 MFD

ANALOGUE MULTIMETERS
101515 Range Pocket 10K/V

103519 Range Pocket 20K/V 10A DC 10 Mohm

10361 19 Range 20K/V 10A DC Hle Buzz 10 Mohm

201 19 Range 20K/V 12A AC/DC 10 Mohm

2010 20 Range 30K/V IDA DC 20 Mohm

30108Z 24 Range 30K/V 10A DC Buzz Mohm

830A 28 Range 30K/V 10A AC/DC 10 Mohm
50509 41 Range 20MEG FET 12A AC/DC 1000 MEG

£24.75
£29.95
£34.95
£38.53

£39.68
£41.98

£59.95
£48.30
£63.25

8.63
£1£1.95
£14.50
£17.95
£21.95
£23.95
£28.95
£32.95

POWER SUPPLIES
oolc 13 By 3A OC £14.95 1545/15v
2430/24v 0/3A DC £49.75 0/4A DC £38.25
0.300 1 5A DC £34.44

LOGIC PROBE
07 20MHZ Logic Probe -

T TL cmos etc £10.95

LCR METER
TC200 Digital LCD Handheld Tester £97.75

STOCKISTS FOR Frequency Counters 
&mentors  Power Supplies  Tools  Computer Equipment 
TV/Video Accessories  Nicads  Communications and
Security Equlpmenl  Public Address & Audio  'See celebrate) ALLPRICESINCLUDEVAT

UK's
LARGEST
IN -STOCK

RANGE

OSCILLOSCOPES
UK FREE DELIVERY

HAMEG Duel trace with component letters 8 x 10cm
screen: -

203/6 Dual 20MHZ with probes £361.10
204 with a sweep delay £480.70
CROTECH with component tester single trace:
3031 5y, x 6,6cm Display £228.85
3036 8 x 10cm Display £253.00
HUNG CHANG
620 Dual 20MHZ  component test £339.25
635 Dual 30MHZ Sweep delay £458.85
615 Dual I5MHZ bat/Mains £458.85

ORDER BY POST OR PHONE. OPEN 6 DAYS A WEEK OR CALLER

HEnRY'S raMonics
301 Edgware Road. London W2 1EN 01-724 3564
404 Edgware Road. London W2 1E0 01-724 0323

EDUCATION/TRAINING & EXPORT SUPPLIED

FREE
CATALOGUE

Ref TG/E
Send s.a.e.

(min 12" x 9")
with E1 stamp UK

Callers/ex art £1.00

LIGHTING!

ITS GREAT NEWS AT MJL. WE CAN NOW SELL
DIRECT TO THE PUBLIC IN THE UK AT TRADE
PRICE - SO MR. TRADE CUSTOMER WHAT ARE
YOU READING THIS FOR. ASK FOR YOUR FREE
COLOUR BROCHURE AND SAVE YOURSELF A

FORTUNE!

MJL (INTERNATIONAL) LTD
01/689/4138

45 WORTLEY RD. W. CROYDON.SURREY CRO 3EB, UK
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PCB FOIL PATTERNS

The foil for the Nuclear Strategy Simulator.

F

The MIDI Master Keyboard PSU foil.

The Telephone Alarm PCB foil.
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PCB FOIL PATTERNS
Please note: The MIDI Master Keyboard CPU foils given last month were shown 64% full size. Photocopies of the full size
foils can be supplied on receipt of an SAE. Please send in to ETI MIDI Keyboard Foils, 1 Golden Square, London W1R 3AB.

O 0

The MIDI Master Keyboard front panel board foil held over from last month.
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NOW AVAILABLE FROM ETI READERS SERVICES, 9 HALL ROAD
MAYLANDS WOOD ESTATE, HEMEL HEMPSTEAD. HP2 7BH.

POWER CRAZY

240W HIFI AUDIO POWER
AMPLIFIER KIT NR. K2587
The introduction of MOSFET transistors in power amplifiers
opened a new area in this field.
Wide power bandwidth. low driving power, high output
power and an almost ideal transient response are only a few
of the advantages.
This kit is based on this technology. Apart from the power -
amplifier, it also includes the power supply. heatsink and
transformer. Once assembled, its ready for use and can
easily be housed. Only 2 final adjustments are required and
only needs a multimeter.

Some applications: Discobars and discotheques - Orchestra
or theatre - DC coupled power controls.
- Power supply (including transformer) 2x45 VDC/5A
- 240w music power at 4 Ohm.
- Distortion (1kHz): 0.0%
- Intermodulation distortion: 0.0%
- Input impedance' 33K.

Price f184.80 + p&p

K610 VU -LED MONO (UAA 180) USING LED'S 13.74
K611 7W LF AMPLIFIER 7.13
K612 DIMMER 1000 WATTS 7.93
K613 DIMMER DEPARASITE 9 (NOISE SUPPRESSED)

12.60
K1771 FM OSCILLATOR 7.48
K1803 PRE -AMPLIFIER INIVERSAL MONO 5.22
K1804 60 WATT LF AMPLIFIER 23.84
K1823 1 AMP POWER SUPPLY WITH LM317 IC 9.18
K1861 POWER SUPPLY FOR 60 WATT STERO (K1804)

24.67
K1874 RUNNING LIGHT (4 CHANNEL) 23.70
K2032 LOW COST DIGITAL PANEL METER 26.82
K2532 ADAPTOR SOCKET FOR TMS2532 TO 39.45
K2543 ELECTRONIC TRANSISTOR IGNITION 13.13
K2545 UNIVERSAL CRYSTAL 50HZ TIMEBASE 18.65

VELLEMAN KIT
PACKS FOR SCHOOLS
5 quality -components packs and (undrilied)
printed circuit boards in one package.
Includes Construction manual, data sheet
and special instruction for educational
experiments. Inel. VAT
K 1823 1A POWER SUPPLY or 35.90
K 2637 2.5 AUDIO AMPLIFIER or 30.60
K 2644 FROST INDICATOR 41.05

NEW PRODUCTS
K 2649 THERMOSTAT WITH LCD

DISPLAY 53.95
K 2650 TELEPHONE CALL CONTROLLED

SWITCH 26.25
K 2651 DIGITAL VOLTAGE METER LCD

DISPLAY 31.95
K 2652 TOUCH CONTROLLED

DIMMER 14.50

K2549 INFRA -RED DETECTOR TRANSMITTER
(ALARM)

K2550 INFRA -RED DETECTOR RECEIVER
(ALARM)

K2551 CENTRAL ALARM UNIT
K2553 STEREO DECODER WITH 19KC FILTER
K2554 HIGH QUALITY FM TUNER

17.88

21.37
25.26
16.26
30.30

AUDIO
LABORATORY

DIY
TEST GEAR

COMPUTERS
TOP

QUALITY
KITS FOR

HOME
CONSTRUC-

TION

@MIEkit
K2557 DIGITAL PRECISION THERMOMETER 37.68
K2568 20 CM DISPLAY (CATHODE) 31.93
K2569 3 TONE CHIME (DOOR CHIME) 11.23
K2570 POWER SUPPLY 5-14 DC 1AMP 9.18
K2572 STEREO PRE -AMPLIFIER 9.13
K2573 STEREO RIAA CORRECTION AMPLIFIER 1033
K2574 UNIVERSAL 4 DIGIT UP & DOWN COUNTER

WITH COMPARATOR 65.50
K2575 MICRO PROCESSOR DOORBELL (25 TUNES PLUS

1 CHIME) 23.12
K2576 40WATT AUDIO AMPLIFIER 17.10
K2578 MICRO PROCESSOR CONTROLLED EPROM

PROGRAMMER 316.81
K2579 UNIVERSAL START & STOP TIMER 10.93
K2580 POWER SWITCHSDIMMER (600 WATT

UNCOOLED) 13.69
K2581 DC COMTROLLED STEREO TONE

CONTROL 21.00
K2582 STEREO AUDIO INPUT SELECTOR 16.50
K2588 3 CHANNEL SOUND TO LIGHT WITH

PRE -AMPLIFIER 29.70
K2590 LIGHTCOMPUTER WITH EPROM 31.30
K2592 20 WATT LF AMPLIFIER KIT 13.45
K2594 ZERO CROSS PROGRAMMABLE TIMER 15.25
K2598 CAR BOOSTER 15-30 WATT 18,15
K2578M EPROM PROGRAMMER (BUILT AND

TESTED) 374,23
K2600 2A DIMMER 10.12
K2601 STROBOSCOPE 14,78
K2602 4 CHANNEL RUNNING LIGHT WITH

MODULATOR 32.25
K2603 MICROPROCESSOR YEAR TIMER 152,15
K2604 KOJAK POLICE SIREN 9.90
K2606 LED AUDIO POWER METER 16.75
K2607 THERMOMETER ADAPTOR 16,00
K2622 AM & FM AERIAL AMPLIFIER 10.40
K2623 LAB POWER SUPPLY 0-24V 3 AMP 38.41
K2625 DIGITAL RPM METER 31.00
K2626 27640/27128 ADAPTOR KIT FOR K 2578 38.30
K2632 HARDWARE EXTENSION KIT FOR K 2603 22.08
K2636 AC MOTOR CONTROL 20.30
K2637 2.5 WATT AUDIO AMPLIFIER 8.23
K2638 CAR ALARM 19.32
K2639 LIQUID LEVEL CONTROL 21.50
K2644 FROST INDICATOR 11.15
K2646 MEDICAL -PILL TIMER 18.86
K2645 GEIGER MUELLER COUNTER 71.53

A FULLY ILLUSTRATED
CATALOGUE IS AVAILABLE
WHICH GIVES COMPLETE

DETAILS OF KITS.

YOU CAN'T MISS IT

L

GIANT VU METER
KIT NR. K2620
Several circuits providing different light effects, from the
simple lightorgan to real 'lightcomputers', have already
appeared on the market.
This kit is something new... a giant VU. meter with 240V
bulbs. The 12 bulbs are mounted as a lightcolumn which
varies according to the sound level.
The input is galvanically separated and the sensitivity is
adjustable, so there is no danger when connected to a pre-
amplifier or to a power amplifier.
- 12 triac outputs: 400W each (non -cooled).
- Input impedance: ca. 20 Kohm.
- Input sensitivity: adjustable from ca. 100mV to 3V at full
scale.

- Power supply: 9 VAC/0,5A.

Price (36.85 + p&p

LIGHT UP THE SKY

"!-4-'6"1.1t*
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20CM DISPLAY 'COMMON
ANODE' KIT NR. K2567
This kit contains a 7 -segment display consisting of 12 leds
per segment and 4 leds for the decimal point. With the aid of
a supplementary power supply, it is possible to connect this
kit to any existing circuit equipped with common anode
displays of any brand and any dimension.
If the digit and segment drivers of the circuit can supply
sufficient current, it will be possible to connect in parallel
two or more displays, or even, leave the small display of the
circuit in place and connect the 20cm display in parallel.
This latter will not effect the brightness of the 20cm display
due to the specila concept of the driver circuit.
- Common anode.
- Power supply: 22 to 26VDC non -stabilized.
- Minimum anode input voltage (on): 2V.
- Maximum anode input voltage (off), 1.2V.
- Segments input impedance: 10K.
- Segment current: static (R6=00):-)40mA multiplex
(R6=220hm): -)75mA.
- Total current consumption in static mode: maximum
400mA.
- Maximum power (U=22V): 8.8Watt.

Price £30.26 + p&p
20CM DISPLAY 'COMMON
CATHODE' KIT NR. K2568
This kit is in terms of appearance and application identical to
K2567 'COMMON ANODE'
As far as specifications are concerned; read cathode for
anode.

Price f31.93 + p&p



MICROPROCESSOR
UNIVERSAL TIMER KIT NR.
K1682

This unique timer is in principle a 24 -hour clock provided
with 4 relay -switched outputs and a programmation period
of 1 week. 20 switching programs can be memorized and via
the membrane keyboard be programmed. Outputs or
timing periods can be selected at random.
All program steps are indicated be leds.
A printed alu frontplate is included in the kit, making
building -in of this timer a simple affair.
This microprocessor timer was primarily designed for
industrial and labo purposes, but the amateur can use it in
dozens of applications as well.
- 20 daily- or weekly programmable timerfunctions.
- Memory display of programmed timer functions per output
or per day.
- 4 independent relay outputs (1 relay included).
- Display of: day of week - AM/PM - output - clock.
- ON/OFF - sleep.
- The timer is based on the TMS 1122 microprocessor.
- Transformer 12VAC/1A (not included).

Price f75.85 + p&p

TAPE/SLIDE SYNCHRONIZER
KIT NR. K2565

Actually, a lot of tape/slide synchronizers are available on
the market. The price of these devices varies from
expensive to very expensive.
Those owning a tape- or cassette recorder can with this
simple and inexpensive device, record synchronizing pulses
and use these pulses to control automatic slide projectors.
The circuit is small in size and can easily be housed.
- Power supply: 9 to 13VDC.
- Current consumption: 40mA.
- Output frequency (tone):+1.5KHz.
- Output amplitude:+250mV.
- Input sensitivity A: minimum 1.5V peak to peak.
- Input sensitivity B: minimum 100mV.
- Oscillator: AMV type.
- Input impedance (13): 1 KOhm.
- Output impedance: 15 KOhm.

Price f12.75 + p&p

SCREEN WIPER ROBOT
KIT NR. 2599

Three different time intervals may be selected by using a
multipole rotary switch. With small component changes, the
intervals may be varied.
Some applications: windscreen wiper delay - diaprojector
control - hazard warning via the brakinglights of the car.
In the manual you will find a complete description how to
build this kit in a car, with wiring instructions to connect it to
the existing wiper installation.
- Power supply: 12-15V DC.
- Intervals: 5 -10 -15 -seconds.
- Relay output: 240V/2x3A.
- Relay output with two change -over contacts.
- Current consumption:
- Output 'OFF': 25mA.
- Output 'ON': 100mA.
- Dimensions:82.56.41mm.

Price f14.84 + p&p
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NEW DIMENSIONS IN COMPUTER INTERFACES
The Velleman Interface System starts your computer to measure, convert and control signals.
This universal interface links your computer with everyday devices such as light and heat
sources, audio amps, pumps, waterheaters, etc...

AUTOMATION, CONTROLLING, MASTERING ROBOTICS
Even the smalles computer can afford powerful applications you wouldn't dare to imagine.
Today we have 10 function cards in our system but tomorrow there might be more. And
while using this system you keep all communication means originally provided on your
computer.

VELLEMAN INTERFACE SYSTEM - KITS
K2609 OC OUTPUT BOARD INTERFACE FOR HOME
COMPUTER 22.60
K2610 A/D CONVERTER INTERFACE FOR HOME
COMPUTER 35.55
K2611 OPTO INPUT BOARD INTERFACE FOR HOME

26.30
32.43

COMPUTER
K2613 BREADBOARD INTERFACE
K2614 ZX 81 SPECTRUM CENTRONICS
INTERFACE 39.56
K2615 INTERFACE MOTHERBOARD (SPECTRUM) 40.02
K2618 D/A CONVERTER INTERFACE FOR HOME
COMPUTER 32.80
K2628 INTERFACE MOTHERBOARD
(COMMODORE) 51.65
K2629 REAL TIME CLOCK INTERFACE FOR HOME
COMPUTER 41.35

VELLEMAN INTERFACE SYSTEM - BUILT AND TESTED
M2615 INTERFACE MOTHERBOARD SPECTRUM 63.85
M2616 INTERFACE MOTHERBOARD ZX 81 63.60
M2628 INTERFACE MOTHERBOARD
COMMODORE 64 80.40
M2609 OC OUTPUT BOARD FOR HOME
COMPUTERS 29.96
M2610 A/D CONVERTER INTERFACE FOR HOME
COMPUTER 41.92
M2611 OPTO INPUT INTERFACE FOR HOME
COMPUTER 40.13
M2614 ZX 81 SPECTRUM CENTRONICS
INTERFACE 45.60

Schneider

Imo(

K2631 EXTENSION BOARD FOR K2640 OR K264121.22
K2633 RELAY CARD 15.25
K2634 QUAD TRIAC SWITCH CARD 16.33
K2635 8 TO 1 ANALOG MULTIPLEXER INTERFACE27.60
K2640 INTERFACE MOTHERBOARD FOR
AMSTRAD 48.70
K2641 INTERFACE MOTHER -BOARD KIT FOR MSX
STANDARD 48.70
K2642 MOTHERBOARD KIT FOR B.B.C. AND MASTER
COMPUTERS 53.13
K2643 MOTHERBOARD KIT FOR AMSTRAD CPC6128
COMPUTERS 55.32
K2612 RS232 MOTHERBOARD (I.B.M.
COMPATIBLE) 123.34

M2618 D/A CONVERTER INTERFACE FOR HOME
COMPUTER 36.86
M2629S REAL TIME CLOCK INTERFACE
(SPECTRUM) 58.60
M2629U REAL TIME CLOCK INTERFACE
(UNIVERSAL) 58.48
M2633 RELAY CARD 22.31
M2634 QUAD TRIAC SWITCH CARD 22.21
M2635 8 TO 1 ANALOG MULTIPLEXER
INTERFACE 38.64

irlclair
COMMODORE 64 It

EURO CARDS
ECL 160.100 MM 4.07 ECS3 160.100 MM 4.07
ECS 160.100 MM 4.07 ECL1/2 80.100 MM 2.24
ECI 160.100 MM 4.07 ECS1/2 80.100 MM 2.24
ECI, ECS3 AND ECC CARDS ARE COMPATIBLE WITH EURODIN CONNECTORS DIN 41617 AND DIN 41612
ALt CARDS ARE MADE OF BLUE (TINNED) MULTILAYER EPDXY PRE DRILLED

-I' Pf. /-----
.:1

'

EC!

TOROIDAL
TR2623
2.7-5V-130VA)

MEMBRANE
KN12
SYMBOLS
KI312S
SYMBOLS
KB16
SYMBOLS

TOROIDAL

MEMBRANE

MEMBRANE

MEMBRANE

TRANSFORMER

FOR

ECL ECS ECS3 ECC

- KITS
TRANSFORMER KIT (2.16V/ TR2603 TRANSFORMER FOR K2603 9.66
K2623 44.39

KEYBOARDS
KEYBOARD 12 KEYS WITHOUT KB16S MEMBRANE KEYBOARD 16 KEYS WITH

11.48 SYMBOLS 11.48
KAYBOARD 12 KEYS WITH DF1 R DISPLAY FILTER 1.61

11.48
KEYBOARD 16 KEYS WITHOUT

11.48

r- TO ETI READERS SERVICES, 9 HALL ROAD. MAYLANDS WOOD ESTATE. HEMEL HEMPSTEAD. HP2 7BH.
Kit number OTY DESCRIPTION Unit Price TOTAL

Postage & packing: UK -75p per kit Overseas -C1.50 per kit, surface mail

Please send me (tick(Airmailas required):
charged at cost) P&P it

1 I VELLEMAN KITS CATALOGUE IVK11 Sub Total C

El INTERFACE SYSTEM CATALOGUE (VK2)
Cost (Inc. P&P): UK Overseas (NO VATI

TOTAL C
per catalogue -750, -0.50

Please make cheaues/oostal orders savable to ARCMS SPECIALIST IF INVOICE IS REQUIRED PLEASE TICK HERE El
Payment by ACCESS -see below PUBLICATIONS

NAME
ADDRESS

I I Please debit my ACCESS account with the amount of
Wilt Signed

x_i ACCESS account no.

(ACCESS orders must go
to carctioider's address)
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ELECTRONICS TODAY INTERNATIONAL CLASSIFIED
Lineage:
48p (VAT Intl) per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£11.60 per single column centimetre
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 (available on request)

01-437 0699 Ext 292

Send your requirements to:
Nicola Baty
ETI Class. Dept.,
ASP Ltd.,
1 Golden Square,
London W1.

COURSES

Start training now for the following
courses. Send for our brochure -

without obligation or Telephone us on
06267 79398

0 City & Guilds
NAME Exam

0 Radio Amateur
Licence

0 Micro-
processor

0 Introduction to
Television

Radio & Telecommunications Correspondence School,
12, Moor View Drive, Teignmouth, Devon. T014 9UN.

01-437 0699
= RESULTS

LOUGHBOROUGH
UNIVERSITY
OF TECHNOLOGY

DEPARTMENT OF
ENGINEERING
PRODUCTION

MSc in Computer
Integrated

Manufacture

One year full time course starting in
October 19R7. Including specialist
treatment of ROBOTICS. FMS. CAD.
CAD/CAM. COMPUTER NETWORKS
and ARTIFICIAL. INTEL. I IGENCE
with considerable emphasis being placed
on the role of computers in the
organisation. design and control of
manufacture.
Applicants should normally have a good
honours degree in Engineering or Science
or fulfil the academic requiremnets. for
CEng. MSC retraining grants and SERC
advance -course studentship arc available
for suitable applicants. Industrial
sponsorships are also available from ma for
companies such as .ICI. Ford. Baker
Perkins. Rolls Royce. British Aerospace.
GEC_ etc. who collaborate closely with the
Department in CIM research.
The Department also has a limited number
of SFRC grants for applicants wishing to
pursue PhD research in CIM.
Application forms anf further details from:
Professor R H Weston (please quote: Ref
RWM. Department of Engineering
Production.

I oughborough 1 eie weslit re

1E11 rtTli

ELECTRONICS
TECHNICIANS

Updating Courses
London Electronics College,

(Dept ETI), 20 Penywem Road,
London SW5 9SU. 01-373 8721.

ENGINEERING

DESIGNERS
Making Your Own Software/Hardware?
Need special Standoffs. Riv Brushes.

Boxes or Panels?
For FREE estimate contacts
ANDREWS ENGINEERING

Unit 42. Middlefield Industrial Est..
Sandy. Bedford.

SUPPLIES
QUALITY WALKIE TALKIES 49
MHz, long range satisfaction or
refund. £24.99/pair (normally
£31.49), 48 hrs delivery, Xenon
(dept ET 19) 24 Wharncliffe Street,
Barnsley, Yorkshire.

SCOPES

MENDASCOPE LTD.
REPAIR & RECALIBRATE

OSCILLOSCOPES.

ALL MAKES ALL MODELS.

NATIONWIDE COLLECTION &
DELIVERY

FREE ESTIMATES

Phone 069-172-597

FOR SALE
CORTEX COMPUTER -
Complete with two SSD Disc
Drives, with CDOS, RS232 Port, E -
BUS implemented, Centronics
Printer Port, RGB Display adaptor.
Closest offer to £150 secures.
Tel:0480-860821.

ALARMS

FREE BOOKLET
on

BURGLAR ALARMS
with

LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY

051-523 8440
AD ELECTRONICS

AINTREE, LIVERPOOL L9 OHU 211C
217 WARBRECK MOOR

KITS AND READY BUILT

ETI VALVE PREAMP, complete
kit £59.95. Bass unit kit, Jan.85,
including drivers, £59.95. Supplied
by the designer. Fully inclusive
prices, D.I.Y. Valve amps. List SAE,
Dept ETI, Bewbush Audio, 47b
Elmer Road, Bognor Regis P022
6DZ.

LINSLEY HOOD Designs. Send
S.A.E. for details to Teleradio
Electronics. 325 Fore Street.
London N9 OPE.

ETI KITS assembled and tested*
by electronic trainees under
supervision within a purpose built
electronic workshop for as little as
£10* (* depending on type of kit
and complexity). Contact:- A.J.
Smith, Dept K.A. Electronics
Workshop, Lincoln I.T.E.C. Dean
Road, Lincoln LN2 4JZ. Tel. 0522
43532.

SPECIAL OFFERS

FREE MEMBERSHIP to a new
NATIONAL ELECTRONICS

CLUB.
For details and a free gift of
components worth over £10

send only £1.00 p&p to
Woodside, Dowsett Lane,

Ramsden Heath,
Essex CM11 1JL.

PRO -DISCO 90L AMAZING
OFFER. JUST £8. . . . to your
shack!!... 100 watt poweramp .
wired & tested - glass/PCB + in-
tegral 2N3055 Heatsink!! KIA,
Ilkley.

FM TRANSMITTERS Same day
despatch MINIATURE MODEL
frequency 60-145 Mhz, range 1
mile. Glass fibre P.C.B. All
components. Full instructions 9-
12V operation, broadcast
reception. Super sensitive
microphone. Pick up on FMNHF
radio, £6.95 inc or ready built
£8.95. Size 57 x 19 x 12mm. HIGH
POWER MODEL. 3 watts 80-108
MHz. Professional broadcast
performance. Low drift varicap
controlled. Range up to 7 miles.
12V operation. Any input
audio/microphone. All compo-
nents P.C.B. diagrams and instruc-
tions. Size 103 x 39 x 29mm. Kit
13.99 inc or ready built £18.99 inc.
Send S.A.E. for our DataPack on
other products. ZENITH ELEC-
TRONICS. 14 Cortlandt Business
Centre, Hailsham, East Sussex
BN27 1AE. Tel: 0323 847973.

SWITCHES

VOICE/SOUND ACTIVATED
SWITCHES easy to follow dia-
grams and uses only £1.00. Com-
ponents and P.C.B's available:
Herrington, 63 Home Farm Rd,
Hanwell, London W7 1NL.

BOOKS

PARAPHYSICS Journal (Russian
Translation); Psychotronics;
Kirlianography, Heliphonic
Music, Telekinetics. Computer
Software. S.A.E. 4 x 9", Paralab,
Downton, Wiltshire.
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COMPONENTS WANTED EDINBURGH

PROMs - EPROMs - PALs
ANY PROGRAMMABLE IC

SUPPLIED OR BLOWN
PRICES (Including Programming)

2716 £3.45 2732 £3.60
2764 £2.85 27128 £3.20 etc.

BIPOLAR PROMs from £1.35
e.g. 82S123, 18S030, 74S288
PALs, PLDs etc. from £3.26
e.g. 82S153, 16L8, EP300

Full design and prototyping service
Any quantity programmed - SAE or

phone for details
P.LS., 16 Wordsworth Drive,

Chem, Surrey, SM3 8HF
Phone 01-644 8095

NUS
3'CF2 Amsoft branded disks £2.20
3.5" DS unbranded disks £1.26
5.26' 96 tpi DS. unbranded. labels etc £0.43

Cannon PW1080A Citizen 120D £3.50
£2.69 Epson 10800 £2.90

Citizen MSPIO £4.90 Epson LX 80/86 £2.50
Epson MX/RX/FX80 Kana Taxan 92.69

£2.60
Epson MX/RX/FX100

£3.10
All prices inc. P&P. Please add VAT @ 15%

T -systems Ltd Tel: 0689 22196
The Signal Cabin, 61 High Street

Orpington, Kent BR6 OJF

I.G.S. COMPONENTS,
NO 18 QUEENSWAY, SHELLEY,

ONGAR, ESSEX. CM5 OBN.

Resistors ',4W 5% carbon film E12 1,2p,
25+1.5p, 100+1p 4R7 to 10M anym ix, 10off
each above=770 resistors £4.40. 5mm
LEDs red 1+8p. 25+6p, 100+5p, green or
yellow 1+11p, 25+9p, 100+8p. IDC Ribbon
Cable Grey 0.05in pitch, 10way.
12p/ft,l6way 18p/ft,20way 23p/ft,26way
30p/ft,34way 34p/ft,40way 46p/ft. IDC
connectors also available full list free on
request. All prices Inc VAT. Orders under

£10.00 50p extra.

LOUDSPEAKERS

UK MADE HIGH QUALITY
LOUDSPEAKERS AVAILABLE.

Dome Tweeters, Dome Mid -Range.
Woofers and Sub -Woofers.
UNIQUELY ENGINEERED.

ALUMINIUM VOICE COILS.

For further information please phone:
0473.719212

SERVICES

DESIGN SERVICES, micropro-
cessor, special interfaces, ana-
logue, digital, signalling, alarm
systems, PCB design and artwork.
Prototype and small batch pro-
duction. ALAB ELECTRONICS.
Grantham (0476) 860089.

LOW COST PCB'S. At last a
totally affordable design and
manufacture service aimed at the
person with low quantity in mind.
From Designers to Home Hobby-
ists send your details for a quote to:
Gardner Printed Circuits, 55
Withermoor Road, Winton,
Bournemouth, Dorset BH9 2NU.

EQUIPMENT

McKENZIE LOUDSPEAKERS;
compare our prices! C1285 GP
£26 + £3 p&p, C15150 BS £54 +
£4 p&p, C10200GP £40 + £3 p&p,
C15400 BS £80 + £4 p&p. Projek
Sound and Lighting, Unit 1 St.
Andrews Street, Greenock,
Scotland, (0475) 43089.

WANTED
Test equipment, receivers,
valves, transmitters, com-
ponents, cable and elec-
tronic scrap and quantity.

Prompt service and cash.

M & B RADIO
86 Bishopsgate Street

Leeds LS1 4BB
0532 435649

We purchase for cash or
immediate settlement

surplus stocks of I.C's,
Memories, Transistors,

etc. Please contact
P.C.S. (Marketing) LTD

FAX:0767 318200
TEL:0767 317388

TELEX NO:825616

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

Tel: 0945 584188

PLANS & DESIGNS

Design and build your own electronic
dashboard.

Plans, instructions, circuits. parts lists
£4.95 inc p&p

BURLINGTON MOTOR CO. LTD.,
(05) ARCH 39M, BATH PLACE,
LEAMINGTON SPA. CY3 3A0.

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.

REPAIRS

INSTRUMENT REPAIRS oscillo-
scopes, generators, multimeters
and more. Viking Electronics,
Potkins Lane, Orford, Suffolk IP12
2SS (0394) 450006.

MISCELLANEOUS

HEATHKIT U.K. Spares and
service centre. Cedar Electronics,
Unit 12, Station Drive, Bredon,
Tewkesbury, Glos. Tel. 0684
73127.
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OMNI ELECTRONICS
stock a wide range of electronic components at

174 Dalkeith Road
Edinburgh EH16 5DX

Tel: 031 667 2611
situated midway between

Commonwealth Pool and Cameron Toll

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

LONDON

Fill the gap Ring
Nicola Baty on

01-437 0699

TYNE AND WEAR
ELECTRONIC COMPONENTS AND KITS

STATION ROAD, CULLERGOATS,
NORTH SHIELDS, TYNE & WEAR NE30

4P0. 091 251 4363.

MON-SAT 9.30 to 5.30
CLOSED THURS.

E
L
E
C
T
R
0
M

R
T

CLASSIFIED ADVERTISING COUPON
Post to: ETI, 1 Golden Square, London W1A
Rates:- 48p per word (min. charge £7.20 (VAT inch). Semi
display (min. 2cms) £11.60 (+ VAT) per single column
centimetre.
Please debit my Access/Barclaycard No. VISA

Expiry date
for insertions.

Or I enclose my cheque/PO for £ for insertions.

Please use BLOCK CAPITALS and Include post codes.

Classification

Name (Mr/Mrs/Miss/Ms)
(delete accordingly)

Address

Signature Date

Daytime Tel. No.
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ELECTRONICS CAD
IBM PC (and compatibles) R.N. NIMBUS, BBC MODEL B, B+ and MASTER
AMSTRAD CPC and SPECTRUM 48K.

6321001.

TV IF AMPLIFIER 00"

Number One Systems Limited

Eizt% car. Aonamari:3s Proggrnth ANALYSER 11986

TELEVISION tr AMPLIFIER WITH TRAPS

GAIN6,4 PHASE P.+ MY TWO

ANALYSER I and H compute the A.C. FREQUENCY RESPONSE of linear (analogue) circuits.
GAIN and PHASE, INPUT IMPEDANCE, OUTPUT IMPEDANCE and GROUP DELAY
(except Spectrum version) are calculated over any frequency range required. The programs are in use
regularly for frequencies bet yeen 0.IHz to 1.2GHz. The effects on perfomiance of MODIFICATIONS
to both circ-un and component values can be speedily evaluated'.

Circuits containing any combination of RESISTORS, CAPACITORS, INDUCTORS, TRANSFOR-
MERS, BIPOLAR AM) FIELD EFFECT TRANSISTORS and OPERATIONAL AMPLIFIERS
can be simulated - up to 62 nodes and 180 components (IBM version).

Ideal for the analysis of ACTIVE and PASSIVE FILTER CIRCUITS, AUDIO AMPLIFIERS,
LOUDSPEAKER CROSS -OVER NETWORKS, WIDE -BAND AMPLIFIERS, TUNED R.F.
AMPLIFIERS. AERIAL MATCHING NETWORKS. TV I.F. and CHROMA FILTER CIRCUITS,
LINEAR INTEGRATED CIRCUITS. etc.

STABILITY CRITERIA AND OSCILLATOR CIRCUITS can be evaluated by 'breaking the loop".
Tabular output on Analyser I. Full graphical output, increased circuit size and active component library
facilities on Analyser II.

Check out your new designs in minutes rather than days.

ANALYSER can greadv reduce or even eliminate the need to breadboard new designs.
Full AFTER SALES SERVICE with TELEPHONE QUERY HOT LINE and FREE update service.
Used by INDUSTRIAL GOVERNMENT and UNIITASITY R 8c D DEPARTMENTS worldwide.
IDEAL FOR TRAINING COURSES, VERY EASY TO USE. Prices from f20-5195.

For further details and example computation or for details on our draughting program,
please write or phone:

NUMBER ONE SYSTEMS LTD,
Ref. ETI, Crown Street, St Ives, Huntingdon, Cambs. PE17 4EB.

Tel: (0480) 61778

ADVERTISER'S
INDEX

Audiokits 25
BK Electronics IFC
Barrie Electronics 12
Cirkit Distribution 25
Cricklewood Electronics 39
Crofton Electronics 62
Dateline 24
Display Electronics IBC
GReenbank Electronics 39
Hart Electronics 32
Henrys Audio Electronics 55
Hytek Electronics 55
ICE King 62
ICS 12
Jaytee Electronics 39
Maplin Electronic Supplies OBC
MJL Systems 55
Nemesis 12
No 1 Systems 62
Specialist Semiconductor Devices 10
Stewarts of Reading 25
Super Alpha Electronics 33
Technomatic 4,5
TJA Development 62
TK Electronics 12
Velleman Kits 58,59
Zenith Electronics 25

PERFORM IN -CIRCUIT EMULATION CHEAPER WITH
THE NEW ICE -KING. SINGLE STEP OR BREAK POINT
PROGRAMS - TEST RESULTS IMMEDIATELY!
SYSTEM CONSISTS OF POD WITH FLAT CABLE
CONNECTORS, PLUS A 2764 EPROM TO
PLUG INTO ROM (SIDEWAYS) SOCKET.
DEAL FOR SMALL SYSTEM DEVELOP-
MENT, EDUCATION, TRAINING:
ROBOTICISTS, ETC.

COMPLETE SYSTEM £250 + VAT
S.A.E. FOR FURTHER DETAILS:
ICE -KING, LANCASTER
CONSULTANTS,
PO BOX 65,
LANCASTER
LA1 IPG

RACK STYLE CABINET
Suitable for instruments, high quality amplifiers and many other purposes ' Top. side and

rear covers removable for access * Black anodised aluminium front panel Separate front
mounting plate Heavy gauge front panel is of brushed aluminium finish enhanced with two
professional handles With ventilation slits and plastic feet' Rear box manufactured from steel
painted in black. Rack mounting or free standing. Comes in quick assembly flat package

Order Code Panel Size
W H (inch)

Rear Box
W H D

Price

NME19101 19 . 1.75 17 x 1.5x 10 23.50
NME19103 19 . 3.5 17 . 3.0x 10 24.50
NME19105 19 . 5.25 17 x 5.0 . 10 26.50

NME19123 19 . 3.5 17 . 3.0 . 12 25.50
NME19125 19 . 5.25 17x 5.0 . 12 27.50
NME19127 19 . 7.0 17 x 6.5x 12 29.95

Please add 13.00 P&P for the first item and £1.50 for each additional item. To order send cheque/
postal order - please allow up to 7 days despatch for cheque clearance. Quantity discount
available. Customers who require further information please send S.A.E. Mail order only.
Overseas orders welcome.

T.J.A. DEVELOPMENTS
Dept. ETI, 53 Hartington Road,

London Eli 8AS.

CCTV CAMERAS
FROM ONLY
£69.50 EACH!

PLUS CARRIAGE & VAT

Crofton Electronics are now able to offer C.C.T.V. cameras fromas little as £69.50 + VAT
& carriage. These cameras have been refurbished to a high standard. The output is lvolt p -p
and will work with most video equipment. These cameras are powered from 240volt mains,
and have a vidicon rack giving a focusing range from an inch or two to infinity. A standard
16mm lens is also supplied. The sensitivity is in the order of 10 lux which allows their use in
the domestic environment. Pictures can be produced with only 2.5 lux but with a worse
signal to noise ratio. Low light versions are available having sensitivities of 0.1 lux (half
moonlight) at #350 + VAT and carriage. Many other lens are avaiolable from stock.
A mounting bush is standard. Many other cameras are available from stock both recondi-
tioned and new, ie brand new mini 12volt camera at only £80 plus VAT and carriage. lens
extra. Many other items of CCTV equipment such as monitors (both new and refurbished)
switchers, panning units, housings, time and date generators are available from stock). We
also supply camera and monitor tubes. as well as scanning yokes for a wide range of
equipment.

SPECIAL SPECIAL SPECIAL SPECIAL
Currently on offer is a professional drive board and tube to make a superb 12" professional
green panelled tube monitor at £23.50 inclusive. Would normally cost well over £200 +.
Buy 10 off and they will only cost you £180.00 inclusive. Be sure to ask us to quote for any
of your camera/monitor requirements we will never be beaten on price.

HURRY HURRY HURRY
(Not many left. first come first served.)

Brand New Time Date generators at a fraction of their original price. Only £132 inclusive.
Normal price £477. These generators are mains driven and accept normal composite video
in. The produce video out with time/date/day/month/and year added to the signal in
normal or reverse video. Adjustable positioning anywhere on screen. Switchable character
size also provided. A REAL MUST FOR SECURITY APPLICATIONS WHEN RECORDING.

We also have a host of used items such as cooling fans power supplies at giveaway prices,
so why not ask for a list?

Send a 40p SAE for our complete range of catalogues.

MOST MAJOR CREDIT CARDS ACCEPTED

CROFTON ELECTRONICS 05448 557

'KINGSHILL', NEXTEND, LYONSHALL, HEREFORDSHIRE HR5 3HZ

ETI JULY 1987



'IZOMPUTER WAREHOUSE eaRnTHE ALLADINS CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT
NOT LINE DA TA VASE

DISTEL°*
The ORIGINAL FREE OF CHARGE dial upi 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

FREle Your monitor from its computed! For
only £29.95 it becomes a SUPERB
HIGH QUALITY * COLOUR * TV SET

The fabulous TELEBOX, an INVALUABLE MUST for the owner of
ANY video monitor with a composite input, colour or monochrome
Made by a major UK Ca as a TOP QUALITY, stand alone UHF
tuner and costing OVER £75 to manufacture, this opportunity to
give your monitor a DUAL FUNCTION must not be missed! The
TELEBOX consists of a compact, stylish two tone charcoal
moulded case, containing ALL electronics tuner, power supply etc
to simply plug in and convert your previously dedicated computer
monitor into a HIGH QUALITY COLOUR* TV SET, giving a real
benefit to ALL the family!! Don't worry if your monitor doesn't have
sound -THE TELEBOX even has an integral4 watt audio amplifier
for driving an external speaker, PLUS an auxiliary output for superb
quality television sound via your headphones or HI Fl system etc
Other features include: Compact dimensions of only 15.75" w x
7.5" d x 3.5" h, latest technology, BRITISH manufacture, fully
tuneable7 channel push button tuner, Auto AGC circuit, SAW filter,
LED status indicator, fully isolated 240v AC power supply for total
safety, Mains ON -OFF switch etc Many other uses.

LIMITED QUANTITY- DON'T MISS THIS OFFEFtIll
ONLY £29.95 OR £24.94 if purchased with ANY of our
Video monitors Supplied BRAND NEW with full instructions and 2 YEAR
warranty. Post and packing £3.50 `When used with colour crt

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 suit your immediate and future
requirements Two video inputs RGB and PAL Composite Video, allow direct
connection to BBC/IBM and most other makes of micro computers or VCR's,
including our very own TELEBOX An internal speaker and audio amp may be
connected to computer or VCR for 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 'D'
plug for RGB input, modular construction etcetc

This Must Be ONE OF THE YEAR'S BEST BUYS. PC USER
Supplied BRAND NEW and BOXED, complete with DATA and 90 day
guarantee ONLY £159.00 as above OR IBM PC Version £165.00
15 Day skt £1.00, BNC skt 75p BBC interface cable £5.50
DECCA 8016" COLOUR monitor. RGB Input.
Little or hardly used manufacturer's surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Our own interface,
safety modification and special 16" high definition PIL tube, coupled with the
DECCA 80 series TV chassis give 80 column definition and quality found only
on monitors costing 3 TIMES OUR PRICE. The quality for the price has to be
seen to be believed! Supplied complete and ready to plug direct to a BBC
MICRO computer or any other system with a TTL RGB output Other features
are: internal speaker, modular construction, auto degaussing circuit, attractive
TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
guarantee Although used, units are supplied in EXCELLENT condition.
ONLY £99.00 + Carriage.
DECCA 80, 16" COLOUR monitor. Composite video input Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use ONLY £99.00 + Carr.
REDIFFUSION MARK 3, 20" COLOUR monitor. Fitted with standard 75 ohm
composite video input and sound amp This large screen colour display is ideal
for SCHOOLS, SHOPDS, DISCOS CLUBS and other AUDIO VISUAL appli
cations Supplied in AS NEW or little used condition ONLY £145.00 + Carr.

- BUDGET RANGE EX EQUIPMENT MONOCHROME video monitors.
All units are fully cased and set for 240v standard working with composite video
inputs, Units are pre tested and set up for up to 80 column use. Even when
MINOR screen burns exist - normal data displays are unaffected 30 day
guarantee
12" KGM 320-1 B/W bandwidth input, will display up to 132 x 25 lines. £32.95
12" GREEN SCREEN version of KGM 320-1. Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £49.00

Carriage and insurance on all monitors £10.00

s7 TT 77 I

GOULD OF443 enclosed, compact switch mode supply with DC regulated
outputs of +5v @ 5.5a, +12v @ 0.5a, -12v @ 0.1a and -23v @ 0.02a Dim 18 x
11 x 6 cm. 110 or 240v input. BRAND NEW only £16.95
GOULD G6 -40A 5v 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 regulated DC outputs of +5v
@ 3 amps, -5v @ 0.6 amps and +24v @ 5 amps. Short circuit and overvoltage
protected. 100 or 240v AC input. Dim 28 x 12.5 x 7 cm NEW £49.94

Carriage on all PSU's eaoo

Ei4 Manufacturer's BRAND NEW surplus
DEC LA34 Uncoded keyboard with 67 quality gold plated switches on X -Y
matrix- ideal micro conversions etc £24.95
AMKEY MPNK-114 Superb word processor chassis keyboard on single PCB
with'116 keys Many features such as On board Micro, Single 5v rail full ASCII

coded character set with 31 function keys numeric keypad, cursor pad
and 9600 baud SERIAL TTL ASCII OUTPUT!! Less than half price

Only £69.00 with data Carriage on Keyboards caso

DON'T MISS THE CPM Deal
OF the CENTURY

The FABULOU CPM TATUNG PC2000
Professional Business System

A cancelled export order and months of negotiation enables us to offer this professional
PC, CPM system, recently on sale at OVER £1400, at a SCOOP price just over the cost of

Irk the two internal disk drives!! Or less than the price of a dumb terminal!!
r

Not a toy, the BIG BROTHER of the EINSTIEN computer, the DUAL PROCESSOR
PC2000 comprises a modern stylish three piece system with ALL the necessities for the
SMALL BUSINESS, INDUSTRIAL, EDUCATIONAL or HOBBYIST USER. Used with
the THOUSANDS of proven, tested and available CPM software packages such as
WORDSTAR, FAST, DBASE2 etc, the PC2000 specification, at our prices, CANNOT
BE BEATEN!!

The central processor plinth contains the 64K, Z80A processor, DUAL TEAC 55F 51/4"
Double sided 40/80 track disk drives (1Mb per drive), PSU, 4K of memory mapped screen RAM, disk controller, RS232,
CENTRONICSand system expansion ports, and if that's not enough a ready to plug into STANDARDS" DRIVE port for up to FOUR
8" disk.drives either in double density or IBM format The ultra slim 92 key, detachable keyboard features 32 user definable keys
numeric keypad and text editing keys, even its own integral microprocessor which allows the main Z80A to devote ALL its time to
USER programs, eliminati ng "lost character" problems found on other machines The attractive, detachable 12" monitor com bines
a green, anti -glare etched screen, with full swivel and tilt movement for maximum user comfort Supplied BRAND NEW with CPM
2.2, user manuals and full 90 day guarantee Full data sheet and info on request

PC2000 Wordprocessor SystemPC2000 System PC2000 Business System with CPM with CPM and TEC FP25 daisywheelwith CPM Etc. and 'Ready to Run' FAST Sales and printer
COST OVER £1400 Purchase ledger, supports up to

9000 Accounts, VAT etc.
COST OVER £1700Nily £399 NOW only £499

Carnage & Insuranc MODEMS
PRESTEL - VIEWDATA - TELEX

NOW only £799

PLESSEY VUTEL, ultra compact unit, slightly larger
than a telephone features A STANDARD DTIA F
TELEPHONE (tone dial) with 5" CRT monitor and
integral modem etc. for direct connection to PRESTEI,
VIEWDATA etc. Designed to sell to the EXECUTIVE at
over £600!! Our price BRAND NEW AND BOXED at
only £99.00
DECCAFAX VP1 complete Professional PRESTEL
system in slimline desk top unit containing Modem,
Numeric keypad, CPU, PSU etc. Connects direct to
standard RGB colour monitor. Many other features
include: Printer output, Full keyboard input, Cassette
port 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
receiver and you have a superb PRESTEL system and
via PRESTEL the cheapest TELEX service to be
found!! Many features: CENTRONICS Printer output,
Memory dialling etc. Supplied complete with data and
DIY mod for RGB or Composite video outputs. AS
NEW only £125.00

Post and packing on all PRESTEL units £8.50

EX -STOCK INTEGRATED CIRCUITS
4164 200 ns D RAMS 9 for £11 4116 ns
£1.50 2112 £10.00 2114 £2.50 2102 £2.00
6116
2764

£2.50 EPROMS 2716 £4.50 2732 £3.00
£4.95 27128 £5.50 6800 £2.50 6821 £1

68A09 £8 6B B09 £10 8085A £5.50 8086 £15
8088 £8 NEC765 £8 WD2793 £28 8202A
£22 8251 £7 8748 £15 Z80A DART £6.50
Z80A CPU £2.00. Thousands of IC's EX STOCK
send SAE for list.

DISK DRIVES
Japanese 51/4" half height, 80 track double sided disk
drives by TEAC, CANON, TOSHIBA etc
Sold as NEW with 90 day guarantee ONLY £85.00
TEC F8-503 Double sided HH 40 TRK NEW £75.00
SUGART SA400 SS FH 35 TRK £55.00
SIEMENS FDD100 SS FH 40 TRK £65.00
carriage on 51/4" drives £5.50
Brand NEW metal 51/4" DISK CASES with internal PSU.
DSKC1 for 2 HH or 1 FH drive £29.95 +pp £4.00
DSKC 2 for 1 H H drive £22.95 +pp £3.50
DKSC 3 As DSK1 LESS PSU £12.95 +pp £2.50
DSKC 4 As DSK2 LESS PSU £10.95 +pp £2.00
8" IBM format TESTED EX EQUIPMENT.
SHUGART 800/801 SS £175.00 +pp £8.50
SHUGART 851 DS £250.00 +pp £8.50
TWIN SHUGART851's2 Mb total capacity in smart case,
complete with PSU etc £595.00
MITSUBISHI M2894-63 8" DS 1 Mb equiv. to SHUGART
SA850R. BRAND NEW at £275.00 +pp £8.50
DYSAN 8" Alignment disk £29.00 + pp f1.00
Various disk drive PSU's Ex Stock SEE PSU section.
HARD DISK DRIVES
DRE/DIABLO Series 30 2.5 Mb front load £525.00
Exchangeable version £295.00. ME3029 PSU £95.00
DIABLO 44/DRE4000A, 8 5+5 Mb from £750.00
CDC HAWK 5+5 Mb£795.00. CDC 9762 80 Mb RM03
etc £2500.00.
PERTEC D3422 5+5 Mb £495.00
RODIME 51/4" Winchesters ex -stock from £150 CALL
Clearance Items- Sold as seen - No guarantee
ICL 2314 BRAND NEW 14" Mb Removable pack hard
disk drive, cost over £2000 with data ONLY £99.00
BASF.6172 8" 23Mb Winchesters £199.00
Unless stated all drives are refurbished with 90 day
guarantee Many other drives and spares in stock - call

sales office for details

Join the communications revolution with our super
range of DATA MODEMS, prices and specifications
to suit all applications and budgets......
BRAND NEW State of the art products
DACOM DSL2123 Multi standard 300-300, 1200-75
Auto answer etc £268.00
DACOM DSL2123A0 Auto dial, smart modem with
multi standard AUTO SPEED detect, and data buffer
with flow control etc £365.00
DACOM DSL2123GT The CREAM of the intelligent
modems, auto dial, auto call, index, buffer
etc etc £498.00
Steebeck S81212 V22 1200 baud FULL DUPLEX
sync or async, optional auto dial £465.00
TRANSDATA 307A Acoustic coupler 300 baud full
duplex, originate only, RS232 interface £49.00

Ex BRITISH TELECOM full spec CCITT, ruggedised,
bargain offers Sold TESTED with data Will work on
any MICRO or system with RS232 interface.
MODEM 13A 300 baud unit, only 2" high fits under
phone CALL mode only £45.00_
MODEM 20-1. 75-1200 baud. Compact unit for use
as subscriber end to PRESTEL, TELECOM GOLD,
MICRONET etc £39.95 +pp £6.50
MODEM 20-2 1200-75 baud Same as 20-1 but for
computer end £65.00 +pp £6.50
DATEL 2412. Made by SE Labs for BT this two part
unit is for synchronous data links at 1200 or 2400
baud using 2780/3780 protocol etc Many features
include 2 or 4 wire working, self test, auto answer etc
COST OVER £800. Our price ONLY £199 +pp £8.00
DATEL 4800, RACAL MPS4800 baud modem, EX
BT good working order, ONLY £295.00 +pp £8.00

SPECIAL OFFER
MODEM TG2393. Ex BT, up to 1200 baud, full
duplex 4 wire or half duplex over 2 wire line. ONLY
£85.00 PER PAIR +pp £10.00

For more information contact our Sales Office.

MATRIX PRINTERS
SPECIAL BULK PURCHASE of these compact, high
speed matrix printers. Built in Japan for the Hazeltine
Corporation this unit features quality construction
giving 100cps bidirectional, full pin addressable
graphics, 6 type fonts, up to 9.5" single sheet or
tractor paper handling, RS232 and CENTRONICS
parallel interface. Many other features. BRAND NEW
and BOXED. COST £420. Our price Only £199.00

Dry Fit MAINTENANCE FREE by Sonnenschein
& Yuasa.
A300 071 91 31 5 1 2v 3Ah NEW £13.95
A300 07191312 6v 3Ah NEW £9.95
A300 07191202 6-0-6v 1.8Ah TESTED Ex

Equip £5.99

VDU TE MIPIALS
Standard VDU data entry terminals

at give away prices!!
OUME OVT108. Current product, state of the art
terminal with detachable keyboard, 12" Green screen,
2 page RAM, TVI 925, Hazeltine, ADMSA emulations,
software setup, 25 x 80, Clock, Swivel and tilt base,
Printer port, Function keys etc. BRAND NEW and
BOXED AT ALMOST HALF PRICE Only £425.00
AJ510 - EX RENTAL, Z80 controlled, 15" green
screen 24 x 80 display, graphics, cursor addressing,
printer port etc. Very good condition TESTED complete
with manual only £225.00
ADDS 520 - Dumb terminal, used, 12" b/w screen
RS232 interface and printer port. TESTED.
ONLY £125.00. Carriage on terminals £10.00
100's of other terminals in stock, CALL for more details.

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order valueE2.00.
Minimum Credit Card orderEl0.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and
established companiesE20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon -Fri
9.30-5.30. 55110.30-5.30. We reserve -the right to change prices and specifications without notice. Trade, Bulk and Exportri rrT 11 k:n r 32 Biggin Way, Upper Norwood, London SE19 3XF-C LO._ 11c Telephone 01-679 4414 Telex 894502 Data 01-679 1888 L*Eil



EVEN MORE SUPER
SUMMER SAVERS!!
If you are already a Maplin customer, soon you will be receiving (if you
haven't already) a bumber bundle of smashing Summertime specials,
plus the chance to win a beautiful, sleek, Ford XR3i (if you register.in the
prize draw before 1st July 1987).

If you are not a Maplin customer, but would love to know more about the
special offers and have a chance to win the car, fill in the coupon below
with your personal details, tick the appropriate box, and post it now.

The Apache
A superb ready -built scale -model off -road racer complete with a
2 -CHANNEL DIGITAL PROPORTIONAL RADIO CONTROL SYSTEM
- for the price of the RC system alone!
All this is included in the price:
Ready -built 'A 4 scale model car (overall size 325 x 186 x 130mm, 12.8
x 7.3 x 5.1in.).
Front and rear low -profile semi -pneumatic rubber tyres.
Front wheel independent suspension.
High or low gear selection.
Sealed box with differential gearing.
Powerful motor gives scale speeds up to 140 mph.
Front and rear coil -spring shock absorbers.
2 -channel digital proportional radio control transmitter (and receiver).
(Standard 27MHz AM - no licence required in UK).
Servo -controlled proportional steering.
Proportional motor speed control in forward and reverse.

*Batteries and ni-cad charger not included. Car requires 8 AA cells (ni-cad
recommended YGOOA £1.35 each). Transmitter requires 6 Akcells, (alka-
line SX69A 55p each or ni-cad as above). NB - and it you have a collision at
100mph or more, you'll be pleased to hear that spare parts are available.

I'LL BE RACING THIS SUMMER WITH MY SUPERB APACHE CAR!
Please rush me my Apache model racer, with 2 channel digital proportional radio

_ control system. I wish to receive:

Code Qty Price

Apache model racer SX08J

AA ni-cad battery YGOOA

AA alkaline battery SX69A

All prices Include VAT. Please add 50p towards postage. Total
order below e5.00, pleas. add p l,andling.

I enclose cheque/postal order made payable to Maplin Electronic Supplies Ltd., or
see credit card details.
Here are my personal details:

Customer Number

Name

Address

1112Alti,talFh,

Post Code

I have never been a Maplin Customer, but I would be pleased
to receive details of the super Summertime special offers.

If you have already received the Summertime special offers,
please use the Order Coupon supplied with that.

Please register me in the prize draw. I

Tick box.

Tick box.

I authorise you to debit my Credit Card account for the cost of goods despatched.

Credit Card Number

Access American Express Mapcard Visa
Delete as required

Note: Goods will be despatched only if the address given is the cardholder's address.

If ordering by Credit Card please sign:

Signature: Expiry Date

Send to:
Maplin Electronic Supplies Ltd.
P.O. Box 3, Rayleigh, Essex, SS6 8LR. Telephone, Credit Card Sales (0702) 554161 Enquiries (0702) 552911

Shops at Lynton Square. Perry Barr. Birmingham. Tel 021-356 7292 159-161 King Street. Hammersmith. London W6 Tel 01-748 0926 8 Oxford Rd.. Manchester. Tel 061-2360281

46-48 Bevois Valley Rd  Southampton. Tel 0703 25831 282-284 London Rd VVestchff-on-sea Essex Tel 0702-554000
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