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software development
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DIGITAL DELAY LINE

QO

Digitall delay mrcuutry is an absolule necessity for high quality studio work, but

usually comes with a four-figure price tag.

" unit gives delay times from 1.6mSecs to 1.6 secs with many powerful effects including

\. ~ Powertran can now offer you digital quality for the price of a high analog unit. The

phasing, flanging, AD.T,,

' ;
omplete kit

400mS delay) .....c.coocieniceecenccnnae

chorus, echo and vibrato. The basic kit is extended in
100mSec steps up to 1.6 seconds simply by adding more parts to the PCB.

£1 79

Parts for extra 400mS delay
(upto 3)

£19 50

E;L"-'

!RANSCENDENT 2000

I-smgle board synthesizer.

- This professional quality 3-octave instru-
ment is transposable 2 o tgﬁes up or down,
iee - and pitch modulation, VCF with high
envelo eﬁhaper Other featuresinclude special

giving an effective 7-octave r
!ghere is portemento pltch bending, VCO
% s outputs and separate dynamic
control, noise generator and an’ ADSR

h precision components-to ensure

u '3‘stab'mty

CHROMATHEQUE 5000

ETI 5-channel lighting
effects system

‘Many lighting control units are now avail-
able. Some perform switching and others
modulation of light output according to musical
input. The Chromatheque combines both func-
tions. it controls 5 banks of lamps up to 500W
each in either analog or digital mode. And the 5
channels give more colours and more exciting
linear and random sequencing than is possible
with 3 or 4-channel systems. Versatile light level

~ controls enable the lights to be partially on to

suit the mood of the occasion. Wiring is minimal
and construction straightforward.

£79 50

Credit Cart £
d e
Orders
Ccepted on
4 64455
or ask for
FREE

MPA 200

~ 100 watt mixer/amplifier

Here's a rugged, professionally finished
mixer amp designed for adaptability, stability
and easy assembly. Using new super-strength
power transistors and a minimum of wiring, it
offers a wide range of inputs (extra components
are supplied for additional inputs), 3 tone con-
trols, each with 15dB boost and 15dB cut, and a

master volume control.
£79.50

Complete kit

i e s T S

SP2-200

2-channel, 100-watt amplifer

The SP2-200 uses
two of the power amplifier
sections of the MPA 200 (above), each with
its own power supply. A custom designed
toroidal transformer enables both channels to
simultaneously deliver over 100W rms into 8
ohms. Each channel has its own volume control,
and a sensitivity of 0.775mV (OdBm) makes this
amplifer suitable for virtually all pre-amps or
mixers.

Complete kit

— T

cybernetics Itd.

' POWERTRAN CYBERNETICS LTD, PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3ET.TEL: (0264) 64455

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR DELIVERY. OVERSEAS CUSTOMERS - PLEASE CONTACT
OUR EXPORT DEPARTMENT FOR THE NAME AND ADDRESS OF YOUR LOCAL DEALER.
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WATFORD ELECTRONICS

| TRANSISTORS |
33/34 CARDIFF ROAD, WATFORD, HERTS, ENGLAND JoANSISroas

MPSUO6 80 | ZTX107/8 12 | 2N3820 60 | 25C2335 200
MPSUS2 85 | ZTX108 12 | 2N3822/3 80 | 25C2547 40

MAIL ORDER. CALLERS WELCOME MPSUSS 60 | ZTX212 28 | 2N3868 90 | 25C2612 200
MPSUSE 80 | 2TX300 13 | 2N3903/4 15 | 250234 74

Tel. Watford (0923) 40588. Telex. 895€095 0C26 170 | 2TX302 18 | 2N3905/6 15 | 2SKa5 80

0c28 220 | 27X303 25 | 2N3906 17 | 25K288 225
0C3s 50 | 2TX304 17 | 2N4037 60 | 25483 225
OC3k/41 75 | ZTX326 30 | 2N405B 15 | 25J85 225
OC42/76 75 | ZTxa51 23 | 2N40B1/2 15 | 3N128 115
QC71/72 SO0 | 2Tx500 14 | 2N4264 30 | AN140 115
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ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.O.s, CASH, BANK DRAFT WITH

ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. :yf t:‘\ g%s,';e gg gﬁgg;/z :g gmggg gg Agg:g gg
3 A8 8182 Na a

GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME BE s OC83/84 70 | ZTx504 25 | 2N4314  78.] 40324 100

EHYSO OC170:71 75 | ZTX531 125 | 2N4400 25 | 40326/7 70

P&PADD 75pTO ALL CASH ORDERS OVERSEAS ORDERS POSTAGE AT COST. PRICES DR 0c70 20 | Z1x550 25 | 2N4427 80 | 40387 90

SUBJECT TO CHANGE WITHOUT NOTICE BrY S OCz00 75 | 2N697 23 | 2N4B71 55 | 40328 120

. BFY35 5 TIP29A 32 | 2N69B 40 | 2N5135/6 30 | 40360 60

VA Expont orders no VAT. Applicable 1o U.K. Customers only. Unless stated othewlse, Sf:‘“ E‘;égg gg g:ggg'\ ;g g:g;;‘g ;g :g:g;;g ;g

all prices are exclusive of VAT. Please add 15% to the total cost including P&P. BFY90 TIP30C 37 | 2n708 25 | 2n5179 45 | 40411 285

We stock thousands more items. it pays to visit us. We are situated behind Watford Football Ground. BRY.% TIF31A 3B | 2N918 40 | 2N5180 45 | 40412 90

1 d/BR i High Street. 520 TIP31B 39 | 2N1131/2 40 | 2N5190/1 75 | 404674 130

BSX26 TIP31C 45 | 2N1302 45 | 2N5194 8O | 40468 85

Open Monday to Saturday: 9.00am to 8.00pm. Ample Free Car parking space available aSY26 TIP32A 43 | 2N1307 70 | 2N5305/8 30 | 40584 108

ELECTROLYTIC CAPACITORS: (Values n UF) 500v, 1001 §2; 47 78p, 83V.0.47.1,0,1.5.22.3.3,478p 10 10p, gsras TiRaZe sy NierIenoo |[ZNodalie a0l e e

15,2212p.33 15p; 47 12p; 68 20p: 100 19p. 220 28p, 1000 70p, 2200 99p; SOV 68 20p: 100 17p 220 24p; a5y TIP33C 75 | 2N2219A 28 | 2NS485 36 | 4087172 90
40V, 22 9p. 33 12p.330.470 32p; 1000 48p, 2200 90p. 25V. 1.5.4.7,10,22,47 8p. 10011p,15012p 220 15p. BUZOE TIPA3A B85 | 2N2220A 28 | 2N5777 4S5
33022p. 470 25p; 680. 1000 34p: 150042 p: 2200 50p. 3300 78p:470092p. 16V.47.68,1009p; 125 12p; 330 BU208 TIP34C 105 [ 2N2221A 25 | 2N5879 180

BUYEAC 225 | TIP3SA 120 | 2N2222A 25 | 2N6027 32
DBOOY 250 | TIP35C 130 | 2N2388 25 | 25A671 250 RF
MJ2955 80| TIP36A 130 | 2N2369A 18 | 28A715 75 CHOKES

18p; 470 20p. 680 34p. 1000 27p: 1500 31 p, 2200 26p. 4700 72p
TAG-END CAPACITORS: 84V: 2200 139p; 2300 198p; 4700 245p; 50V: 2200 110p; 3300 184p; 40V: 4700

: 25V: . - 4000, 471 ;10 21 . 18V: 22, 50p. BC1478 15| BD645 80 | MJE170 150 | TIP36C 140 | 2N2483/4 27 | 25C495 85
L80%) 2200 90p: 3300 98p; 4000, 4700 83p; 10,000 320p; 15000 34Sp: 16V: 22,000 350, BC148 12 | BDSYSA 150 | MJE1BO 150 | TIP41A 50 | 2N2646 46 | 25Cags 85 | Miniature
POLYESTER CAPACITORS: Axlal Lead Type 8C1488 15| BO69BA 1ig MJE340 gs ;Iﬁa;g 52 S:gggg/s g: ggg‘gg‘ 222 PCB type
400V: 1nF, 105, 2n2, 3n3, 4n7.6nB 11p; 10N, 15n, 18n. 22n 12p; 33n, 470, SIEMENS pcb BC149 12 BF115 MJE370 1 153 55 /7 1098
68n 168p; 150 20p; 220N 30p; 330N 42; 4700 52p; 680N 1uF 88p; 2u2 82p. Tipe Minatue, BCIa0C 15 | BEtsam a0 | M 100 | T 38| Insoset 10 | 26CI155 125 | lun2vz.aur.
1000V: 1nf 17p; 10nF 30p; 15n 40p: 22n 36p; 33n 42p; 47n 100N 42p. BC183L 10| 8173 35 | Muesz1 96 | T2z 73 [ 2N3osa 25 | 25C1306 100 | JOU 22493
POLYESTER RADIAL LERD CAPACITORS: 250V FEEDTAROUGH | BV | ECle o) nT | witheee a8 nieveiss| Svbs 55 ) SC1ESE | sy
100, 15n.220,27n8p; 33n. 47, 68n. 100n 8p; 150n. 220n CABACITORS 3n3. 4n7, 6B BCis67 28| BF179 40| MPF102 40| TiP2oss 70 | 2N3252 48 | 25C1678 140 | 4704 30P
10p; 330n, 4700 15p; 6801 19p; 1uS 40p; 2u2 48p. 1000pF/450V 10p | 10n 150 70 BC188 6/7 25| BF184/6 38 [ MPF103 30| TIP3055 70 | 2N3441/2140 | 25C1679180 [ -\ o
18n, 22n, 271, 8C12 10| BF194/5 12 ] MPF10a 30 | TiS43 50 | 2N3614/5180 | 25C1923 85 b ik
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Carbon Track 33n,38n.47n Bp Be212L 12| BF1os/@ 18] MPF105 30 | TiSa4/s 45 | 2N3663 20 | 25C1945 225 | 2M2 Am7,
35V: 0.1uF, 022, 0.33 15p 0.47. 0.68, fAlotary 0.25W Log & LIN Values, 39n. 560 12p GCz13 10| BF200 80 | MPF106 40| TISSBA SO | 2N3702/3 10 | 25C1963 8o | 10mH  35p
10.15 16p; 2.2, 33 18p; 4.7, 6.8 22p 470R. 1K & 2K (Linear only) 820, 1000 11p BC213L 12 | BF224A 40 | MPSA5 30| TIS90/21 30 | 2N3704/5 10 | 2501957 80 | o, oo
10 28p; 18V: 2.2, 3.3 18p; 47. 68,10 Single Gang 35p BC214 10| BF224B 40 | MPSAOB 30| LC 85 | 2N3706/7 10 | 25C1968 1680 | 22 33M,
¢ ' | L ol ; ' 100V BC21aL 12| BF245 50 | MPSA12 32 VK1010 99 | 2N3708/9 10 | 25C2028 85 P
18p; 15.36p; 22 45p; 33, 47 50p; 100 5K — 2M  Single Gang Log & Lin  35p a as! || Mpsa 2] Kok 70 2Nari3 140 | 252025 200
BT i T5M  Single Gang DP Switsh 98p | 10071200 10p BC237/8 15] BF256A 45 55 3 to0m  78p
95p; 10V: 15,22, 26p, 33.47 50p; 100 SK—2 g g 1500 180n 12p BC256B 35| BF2568 50 | MPSA56 30 | VN4GAF 95 | 2N3771 179 | 25C2078 170 d
80p; 6V: 100 55p. 5K — 2M  Double Gang 99p | 120n 270n 15p 3078 15| BF257/8 32 | MPSATO 40| VNBEAF 110 | 2N3772 195 | 25C2091 85
330n 3900 20 BCA08 18 | BF259 40 | MPSUO2 S8 | VNBBAF 120 | 2N3773 210 [ 25C2314 88
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS 470n, 5600 26: BC318 80| @F275 55| MPSUDS 80| VNBOAF 120 | 2N3819 35 | 25C2166 105
100V: 1nF, 2.4, 4nF. 10 6p; 15nF 22n, 0.25W log and linear values 68mm 680N 30p o a5 cias 300 | Tomso0s 330 | 7ar2 N PR TG
. _ 12 380 | L5169
gg';_?,"&:;r;;' 600012009k g’fadus?%'(aemg'f L I e Ca3160 95| MC1494 694 | TDA2020 320 | 7473 35| 742Ba 220 [ 5470 325 | LS170 100
: L ate OR20% P CA3161 160 | MC1495 350 | TDA2030 10 | 7474 55| 74285 180 | S471 €20 | LS173 100
CERAMIC CAPACITORS 50V: PRESET POTENTIOMETERS ACCESS CAats? |1450| MCTAs6L 19)| Toporer 920 aTe s0)| izs2a0gra0ll Szl 1150 | iSins 199
Range: 0.5pF to 10nF 4p. 15nF, 22nF 0.3W Miniature Vertical or Oraers HAY336W 175 | MC1648 280 | TL430C a0 | 7480 55| 74207 000 | 5475 800 | LS1B1 110
33nF. 47nF 5p. 100nF/300V Tp. Honzontal 100R to 4M7 8p J“;‘e‘v’s"?:;‘)f:’ HA1388 235 | MC1709G 90 | TL507 170 | 7481 140 74298 100 | 5571 820 | LS183 110
200nF/6V Bp. 0.25W Larger 100R 10 3M3 Horz 12D | e do Ine rest L7106 690 | MC3302 75 | TLS09 110 | 7482 ‘gg ;ﬁggé ‘:g 8573 tg]gg gg
" 025W Larger200Rt04 M7 Vertical 12 IGL71C7 975 | MC33040P 120 | TLOSICP 40
POLYSTYRENE CAPACITORS: | 2 P | Tek 0923 50234 ICL7611 99 | MC33060R 120 | TLOB2CP 65 | Jade 19| 7235 8o LSi0e, 58
10pF to 1nF 8p; 1.5nF to 12nF 10p. 8205 225 | TM54164 395 | ICL7660 248 | MC3340 145 | TLOBACN 98 | 7486 40| 74368 50 isioa) Pl
- 8212 300 | TMS44a16-2 475 | ICLBO3BCC 300 | MCI3480 145 | TLO7ICP 40 | 7483 180 | 74376 90 e
SILVER MICA (vaiues in pF) RAM 8214 425 | TMS4500 €14 | ICLB211A 750 [ MC340! 50 | TLO72CP 50 | 7490 160 | 74390 8O LS198 88
2,33.47,68. 8.2 10, 12,1518 FOR 8216 390 | TMS4500 £14 | ICM7205A 1150 | MC3403 85 | TLO74CN 100 | 7491  '55 | 74393 140 [S197 58
22, 27,33, 39, 47, 50, 56. 68, 75, 82, BBC 8224 220 | TMS4532-3 350 | ICM7207 475 ugdua 135 rmmgp go 7492 a5 | 74490 L5221 90
8226 250 | TMS5100 600 | ICM7215 1050 405 150 | TLGB2CP 46 | 7493 40 LS240 120
236122615(5)'0' 23‘0'388230‘ ggo""h ::'3'1?3, 2102t 180 | 8228 270 | TMS6011 500 | ICM7216AU£22 | MC3422 00 | TLOBICP 75 | 7494 80 Lsor 28 {5341 130
pLash E 1L, HISSE SRR 2114 200 | 8236 00 | TMS3927 €14 | ICM7216C £22 | MC3423 80 | TLOB4CN 90 | 7495 50 LS02 32 | 5542 96
390. 470, 800, 800,820 21p each 100ns | 7447 395 | 8243 550 | TMS@92k €20 | ICM7217A 750 | MC3dd2 00 | TLOgICP 58 | 7496 80 L§°3 28 [Ls2as 98
100. 1200, 1800. 2200 30p each 300p | 2518 350 | 8250 £11 | TMS9929  £20 | ICM7224 785 | MC3487 00 | UAzza0 120 | 7487 120 tsgg 35 | L5244 280
3300, 4700pF 80p 2532 400 | 82514 950 | TMS9860 €20 | ICM7240 300 | MCA0'6 00 | UA78540 230 | 74100 125 dagp L5245 250
258K | 25L32 450 | 8253 950 | TMsS3995 £12 | ICM7555 105 | MF10 350 | ULN2003 90 | 74104 55 Lsos 30 | L5247 85
MINIATURE TRIMMERS Capacitors DRAM | 2364 700 | B255 950 | ULN2003 75 | 1ICM7556 150 | MFCS040 75 | ULN2004 @0 | 74105 55 Lsig @5 | L5248 65
2-6pF 2-10pF 22p; 2-25pF; 5-65pF eso | 2850 75 | B256AC  £38 | UPD7002 425 | LA3550 250 | Mig24 276 | Lin22a3 100 | 12107 300 L, co441es | LSTY 30 tggg? zg
30p; 10-88pF 36p. 27165V 350 | B257-5 400 | WD1BG!  E14 | LA4031R 340 | NESI5 275 | UPCs75 275 [ 74199 (81 74ca45195 | LS12 30 [ (3233 40
d 2732-4 450 | 8253 395 | wD2143 800 | LA4032 295 | NE529 zzg upCiozsH 375 | 74119 1831 74373240 | 1S3 35 | Sose 178
: ’ 2764250 625 | 8271 00 | zBOCPU 25 325 | LA4400 350 | NE531 140 | UPC1156H 205 74Car4 245 | LS14 50
RESISTORS Carbon Film, miniature, HeStab. 5% | 57064~ 1005 | 8272 o0 | ooeiamazs | Lasasp 320 | NES4aK 225 | UPCitez a28 | 14112 1701 (iCoezs70 | LS15 25 | [S32h oo
RANGE val 1-99 100+ | 27128-250 €23 | 8279 750 | ZBOCTC 285 | LC7130 320 | NE544 200 | UPC1366 195 | 7411 100 | 74C923500 | LS19 45 | 5559 120
025W 2n2 — 10M E24  3p ip 3242 590 | 8282 450 | Z8002CPU 00 | LC7'2G 300 [ NE555 20 | XA2206 375 | 74119 105 | 74C925898 | LS20 45 | g3eq 33
05w 202 — aM7 E12 3p 1p 4027 95 | 8283 450 | z80ACTC 335 | LCT137 350 | NES58 a8 | xr2207 400 | 74120 90 LS21 28 | [9507 1m0
W 202 — 10M E12  6p 4p 4116-200n 110 | 8284 550 | z80BCPU €11 | LF347 150 | NESSE 170 | XR2211 575 | 74121 80 S22 25 | ‘3386 a8
206 [atalEh 3 ol b 4164-150n 495 | 8288 £11 | 280 0ART 698 | LF3S! 70| NES60 380 | XR2216 675 [ 74122 50 Ls24 50 | 5373 180
(G Ui BT i & ok (3 4416:2 475 | BT2€A 99 | 2804 DART 820 | LF353 90 | NES62B 410 | XR2265 360 | 74123 80 LS26 25 | 5575 165
1% Metal Film 510 — 1M E24  8p 6p . | 45323 250 | 8727 150 { 2808 €11 | LF3ss 95 | NES64 420 | ZN414 80 | 74125 50 e 38 |sera as
100+ price applies to Resistors of each type not | 4532-4 250 { 8T 350 | ZBC OMA 795 [ LF356 99 [ NESE5A 120 | ZN418E 180 | 74128 50 {530 s LS280 175
mixed. 4816-100ns 300 | AT95 90 | ZBOADM& 925 | LF357 110 | NE568 155 | ZN423E 130 | 74128 60 (332 o | L5283 45
5514 250 | v1y7TN 90 | Zoa PG 325 | Lrags aen | nese7v 140 | ZnauaE 130 | 74132 604 70 | L33 2% |1LS200 48
RESISTORS NETWORK S.I.L. 6116-150 600 | 9602 220 | 280A PIO 350 | LM10 325 [ NES70 410 | ZNA2SE 345 ;2”6 01 o2 80 | 1837 28 | L9232 woo
7 Commaned: (B pins) 1000, 6805, 1K 2k2 4K7, | 6116L-120 725 { AM26LS31C 125 | 2805101 850 LM301 A 25 | NESTY 400 | ZN426E 300 ”;:‘1; 1;2 303 80 | LS8 @0 tgggg D:g
10K 47K 100K  25p 6117-100n 400 | AM2GLSAZA 125 | ZBDA SIO €9 | LM30? 45| NES532 175 | 2Naz7E 800 | 72194 188 | So4 60 | L540 45 | (2535 70
6167-6 795 | AM26US33 150 | ZBOASIO-2  £9 | LM30ET 95 | NE5534A 105 | ZNi2e€ 450 505 60 | LS42 40
8 Commoned (9 pinsl 1500, 1800 27010, 3300, 1K 62640L-15 €32 | A¥-3-1015 300 LM311 6s | omaas 750 | ZN429E 245 74144 200 Ls298 70
74+a5 g0 | 508 60 | LS47 85 || 5509 180
2K2. 4K7 6KB. 10K 22K 47K & 100K __26p. 8402 350 | AY-5:1013 300 [M316N 150 | RC4136D 80 | ZN453 290 | f4y27 105 | 509 60 | 1548 85 | ‘5550 ygo
£502CPU 355 | COMBC'? 275 [M3:8 160 | AC4558 B0 | ZN1034E 200 $10 40 | LS49 €0
DIODES BRIDGE 75 SERIES Yo 545 | COME11E 700 tMazas 80| Soeen. 225 | Zntoaor 685 | relsd 198181 so |iss:: 25 | [Razs 299
RECTIFIERS 6503 350 | DM8131 275 LM33:7 90 | SAB3209 425 [ ZNA234E 925 | 74151 50| 915 60 | LSS2 25 | 'S371 1s0
AAT19 750" 8 | 6503 650 | CPA303 295 o (143357 135 | SAB3210 325 520 40 | (554 25 | 'S355 130
AA129 1A/50V 18 | 75110 8504 600 | DPB304 285 [ 555Cmos 105 | LM/ 00 | SAB3271 485 522 50 | LSss 28 | (S8 200
AAY30 (A100V 20 | ?5114/5 6504 250 550 | DS3647 00 | /02 75 | LMaag 40 | 5AB4208 585 $32 70 tggﬂ -’5>° L5327 290
BA100 1A/400v 25 | 7812172 6505 650 | DS369IN 450 [ 709CApin 35 | Lh348 64 | 5G3a02 295 237 gg sti as |Lssa7 88
BAX TA600V 34 | 76150 6505 600 | DSBBLS120 595 | 710 48 | LM3as 125 SL4%0 350 8 90 | 57 45 |Ls3es 128
8Y100 2450V 30 | 75154 €520PIA 175 | DS8B20 110 [741Bpin 16 { LM358 80 | SL6270CO 150 A 118 3o |Lss2 es
8Y126 5A/200V 40 | 75158 §522viA 340 | DS8830 110 [747Clapin 70 | LM377 215 | SN76013 350 ool a5 1187e o |Ls353 es
BY127 Saa00v a8 | 75159 6530 £11 | DS8831 125 | 748CB o 30 | LM3? 495 | SNT6023ND et 33 | [Sea  ag |\S3se 180
CRO3 250 | 2A/600V 66 | 751824 6532RRIOT 850 | D58B32 250 | 7358 pin 185 | LM38C 90 240 s74 75 | Ls85 70 tgggg 1;2
Oa9 a0 | 6atoov 83 | 75188.9 8545RTC 899 | ES364 800 | 81C 158 | LM38'H 175 | SN76227N 95 Sk 205 |Usse 75 [LS3%8 78
Onat 12 | 6Ara00v 98 | 75322 6551ACIA 650 | £9385 £35 | 9400CJ 375 | LM382 115 | SN78477 470 S88 s |Lsso 3o |LS3%¢ 7%
0A70 12 | 107200V 215 | 75324 8592 00 | E9366 €35 | ADCOBOB 885 | LM384 190 | SN76488 525 S112 80 |LS91 60 | 'R3aa 75
oA79 15 | 10A/600v 298 | 75325 6592PC £20 | FD169Y €15 | ay1-1320 225 | LM386 95 | SN7€389 485 §113 90 | LS92 35 | 's373 220
OAB 1 20 | 25A-200v 240 | 753613 800 220 | FOI77 €15 | AY-1.5050 99 | LM387 120 | SPEE29 350 | rags 30 | 7a170 175 | S114 80 [LS93 48 } 3374 329
OAB5 15 | 25A/600V 396 | 75385 BBO2 275 | FC1731 £22 | AY-1-5051 180 | LM3B 96 | SPCZ56AL 799 | 7409 25 | 74172 280 | 5124 300 | LS9S 40 | 's375 “@o
QA0 8 | BY164 58 | 75450 6303 850 | FD1795 £28 [ AY-1-6720 210 | LMAg3 85 | TA7120 140 | 7410 25 | 7a173 @0 | 5132 110 | LS9 80 | 5377 120
OA91Y 8| vmispoiL 50 754512 B80S 870 HD26501 75 | AY-31270 730 LM394CH 350 | TA7204 150 | 7411 30 | 7a174 100 | 5133 80 | LS107 40 Lsa7a 85
0A95 8 75454 6808 520 | HMBB45SP 755 | AY-3-1350 350 | LM558 170 | TA7205 80 | 7412 25 | 74175 70| 8134 8O Lgmg 40 { (5370 100
0A200 8 { 754912 6809 950 | IM6402 380 | AY-3-B910 400 | LMT2HCN 300 | TA7222 150 | 7413 35 | 74176 50 | S135 110 ts”a gg (S384 478
0A202 8 ZENERS 8810 175 | INSBOEON 1050 | Booklat tor LrA733 70| TA7310 125 | 7414 55 | 74177 50 2:3{; 1?0 L3113 32 jis3ss 180
TNS14 a 6821 175 | MC1458 88 | AY-3831C 300 | LM1358 35 | TAAB21Ax1296 | 7416 150 | 74178 80 S139 118 113132 g |LSwE SO
1ND16 5 68821 220 | MC1488 88 | iv34917 500 | LLTE7T 300 | TasE1A 180 | 7400 150 {74105 0| B140 90 | 1578 (30 |L83%0 €0
1N&OC O 5 Range ZV7 to 7840 375 MCods 675 | AY-5-13174 630 LM BEY 350 | TAA700 275 742+ 30 74‘5? 50 S153 182 (5124 150 LS393 120
1N3003 6 | 29v4oomw 8843 £12 | WC14a12 725 | AV-5135¢ 366 7 395 [ TAA300 385 | 08, 30 ;:}5;, \gg 2157 225 | L5125 55 LS395 85
iNJO04S B Bpeach | saq0v 32 | 5848 §50 | MC3242 590 | CA3011 130 200 | TAB'042 110 | 733 30 | 74184 110 | S158 210 | LS126 55 tgggg fgg
INADOE7 T | Range V310 | aaagov 40 | BBASSP 750 | MCI4G 250 | CAJDIZ 975 | LM3GWD - 80| TADIOO 158 | 7425 35 | ya1a5 110 | $163 300 [LS132 56 | 535g 100
IN4TA8 a | 33V aw Sanouy 4B | 5837 850 | MC3aa7P 315 | CAXG1a 275 | LMISUSN B85 | TBAIZOS 70 | 743¢ 3o | pauss 1301 Si7a 250 |LS133 60 |[oaan 190
1N5401 15 15p each | wagoov 60 | B850 175 | #MC3485 225 | CA3018 85 | LMsyt1 150 | TBAS00 395 | 7437 30 | 74191 75 | S175 320 |LS135 28 1USult 5o
1N5404 18 SABONY ao | 852 250 | MC34B7 225 | CA3019 80 | LM3314 445 | TAB1042 110 | 7428 30 [ 74192 75| 5188 140 | L5136 30 | 5465 140
1N5406 17 12Aa00V 78 | £854 850 | IMB4NZ 350 | CA3020 210 | LM3V1& 350 | TAD1OQ 159 | 7430 80 | 74197 @0 | S183 140 | L8138 75 | 5490 110
IN5308 19 15as00v 96 | 98BS4 800 | MCRBa5 825 | CA1023 210 | LMag'e 350 | TBA120S 70 | 7432 80 | 72152 =50 | S194 185 | 15139 75 | 'Z5an 400
e [l TRIACS \2agOMy 188 | 6859 £4 | MCEBAG 625 | CA30284 110 | LM1J600 125 | THA920Q 200 | 7433 25 | 74195 50 | 5197 400 |LS145 80 | /554y 420
15921 9 BT106 150 | B8BTS 500 | \«3BBE-Zt4 €7 | CABL3S 255 | L&722 280 | TBA990C 350 | 7437 30 | 74196 50 | S201 250 | LS147 120 i 5gas 180
6A 100V 40 BT in 180 800 | tIE280D 898 | (A3L3E 270 | M70€_1 150 [ TCA220 350 | 7433 95 | 74197 50 | S225 240 [LS148 110 | geze 189
6A 400V 50 | 3ALCOV 54 | cygel 36 425 | MM5303 638 | CA3043 275 | t4S:&'3L 230 | TCA270C 350 | 7440 45 | ;a19y 110 | S240 300 I L5151 50 | 5640 200
84 80OV TASO0V 56 | rices 5% 950 | MA5307 1275 | CA304s 385 | MSI5161 320 | TCA2B0A 220 | 744! 75 | 7419y 110 | 5241 250 L%‘ﬁg S0 5841 200
RATO0L 60 | Tiiqn 29 a25 475 | CAs04h 70 | MS16 7L 475 | TCA%a0 175 | 7442 70 (74221 9o [ S284 280 | L5150 ‘gg L5645 200
d4A400v 69 | yicar 36 £21 700 | (A3048 220 | MB3/12 200 | TCA3E5 125 Mji 70 | 74246 120 g;g; :;g 18128 32 |Lseea s0
BAROOV 115 | o oy 32 125 CA305% 325 | MB375h 440 | TDAI004 350 | 74 65 | 74247 120 LS6E9 80
1Al o A1 7445 80 | ra2a8 175 | 5258 250 |LS157 68 || g7 0
A0V 78 | anboce 38 275 CAS075 213 250 | TOA1W0B 310 | 7942 80 || w2 o288 12% [isedl e 12
123400V 82 | aNgadq 130 =] CA30B0E 75 | MC 80 | ToM1010 235 | 1440 T8 | 7aze 120} 9200 20 |isieo 73 |“EO73 990
TUAROOY 138 495 CAZUB1 180 | ML130 96 | TDA1022 499 74251 55 (S1gy 75 |-S674 800
: 8 4 EYO 7448 75 | 7a259 15 [ 3287 225 1316 LS678 275
e 103 380 CA3085 00 | MC1404F 260 | TDA1024 115 | 7,00 25 | 735e1 75 | S288 210 [iSw2 75 |3
BA10Z 184300y 106 140 CAI0BE 80 | MMCI310F 150 | TDA1033 350 | 7454 25 | jaces 5o | 5289 200 | L5163 85 Lses2 250
BB105B 40 | 15AKOUV 220 140 | $PUZBBAL? 850 | LAOM9E 200 | ML 346 250 | TOA1490 350 | 7453 25 | 74273 170 | 5301 350 [LS164 55
BE10¢ 40 | 25van0v 220 140 | TCx3701d €13 | CAR09AQ 375 [ MC14b 06 895 ) TDA2002 325 | 7454 25 | 74276 120 | S365 250 | L8165 80
BB1098 45 { 2oascov 296 120 | (8271530 725 | CA31Z5E 185 | ML14S 50 | TDAZ003 250 | 7480 4B | 74278 t20 | S273 400 LS166 120
Lmv;sw 105 { rosoo 125 | =Te 25 | 8202 €25 | IMSIL47 100 A313C 90 | MC1458 35 | TDA2004 300 | 7470 a5 | 74279 a5 | S374 385 [L5168 140
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SWITCHES oI
P SWITCHES VEROBO/
TOGGLE 2A 250V (SPST) 4 way 6 ARD 01 | yaB
5p; 6 . . oard 195
SPST 350 | N0 way 1250 (SPON 4 wey 100p Y B%F [ 21 x3n 95p | DIP Board  395p IDC CONNECTORS BANEL RELAYS
DPDP 48p 212 x5 110p | vero Strip 95p METERS
2% x 3% 110p PCB  Plugs Female Female £SD Miniature, enclosed, PCB mount
SUB-MIN TOGGLE ROTARY SWITCHES 3% x5 125p PROTO DECs glu:‘: Igtch Header Card 60 x 4B x 35mm
SPSTon/ofi  58p (Agjustable Stop type] 3% x17 420p | Veroblock  480p L e T e PO Chandeouer
T 1 poler21012 way 2 pole2 o6 way, 35002 (o 4% x 17 580p | SDec 395p 9 onct | 0-100mA RL-91 205R Cail, 12V DC. (10VS to
71509 590p 16 wa 130 = s
L 105p Pin Insertion tool Bimboard 1 575p o ‘452 }gg: :;gv o 0-5mA DOUBLE POLE Changeover. 6A 30V
bPOT Ce:g: o :gn ROTARY: Mains DP 250V 4 Amp on/oft 68p 85p | Superstrip 852 26 way 175p 200p 150: 24(): g;g"‘: I&C or 250V AC
e p 1350p m L-100 53R Coil, 6V DC(5V4 109
DPDT biased both VERO wmme pEN . aSjuey  [295¢) [236p T160p) (320e) | l0yT00MmA RGN, 2050 Conl 12V DCDHXS\)/); R
A as] o s y 20p 250p 180p 340p
P P ROTARY: (Mak-a-switch) P DALO ETCH 50way  235p 270p 200 0-500mA VS) 195p
DPDT 3 positions Make 2 mufway switth Shafting assembly | cangy " - RESIST PEN oy P O A e | o Le-114 7408 Coll 249 0C 220 to
anvorjon  188p | has adiustable Slon Accommodates up fo | o 8p | Pussparetip 100p R [2esel || Foze 200p
4pole 2 way 2200 | © walers (max 6 pole/12 way + DP swich, ey
SLIDE 250V, Mechanism only °0p FERRTCTCRID 0.50V AC
‘ HLORIDE ULTRASONIC 0.300V AC
OPDT 14 1ap 1 1b bag Anhydrous TRANSDUCER EURD CONNECTORS 5
1Ac/of 15p WAFERS: {make before br 4 195p + 50p p&p 40KHz 475 Gold Flashed 2 "VU" 480 h
: K} b 1 pr emate Socket Male  Ply p eacl
Bror o™ 135 | etk mecman S oy nos e g i o S
PUSHBUTION 6A! aay, 3 [E’DPIBAAAWBY, 4 pole/3 way. 6p/2 Way 85p COPPER CLAD BOARDS DIN41617 CORGID CRYSTALS ?J;ﬂe%arddésmj 375p
ains Switch to fit a 31 way 170p — — an z §50p
;gg:(‘)arr(\;"Bn:hl‘o;op Spacers 4p. Screen 8p. 25 Fibre Single- Double SRBP DIN41612 . 1752 ?gg:grm ;gg
gvm latching 200p N glass  sided sided  S/Speed f)l’,{‘gfs“ ; B 275p320p 220p 285p ﬁgOKHz 265
PDT moment 150p ROCK 3 . SKH 370
ER SWITCHES 6" x 6 100p 125 5 2x32A+C 295 BUZZERS
DPDT moment 200p ROCKER. 5A/250V SPST 280 Sy o 9 onis s T P 340p 240p 300p I'SE'B’M 3;5 mimiature, sod-state 6V.9V& 12V 70p
Mini Non Lockin O s asp AIBEAC 360p 3850 280p 395p | 1:28MH: 5%
Push to Make ‘5'p ROEQEE :g:/lg.ggx Dgcsn c/off o5p 1.6MHz 395 | P/EZO TRANSDUCERS PB2720  70p
Push to Break 25p OPST with neon  85p OILL SOCKETS _ EDGE 18MHz 515
ow Wire CONNECTORS DIL PLUG {Header) 1Ba32m 250
DIGITAST Switch THUMBWHI onl Wral Solder IDC 2.0MHz 225
Assorted Colours o rob A AR LR 8pin  Bp 288 | 26wey = 11p | 14pn 40p 90p [ RIBBON CABLE 24576M 200 |\, FOUDSREAKERS
75p each N e 275p 14 sop asp | 2t2was — 0p | lepn 48p 105p DiteepenfEol| |-|oeMbiz) 240 |f{f> i U
Mounting Cheek: 2089 16 pn  10p 42p 215 way  — 185p 24 pn 8Bp 178 Grey Col 3278M 150 in. 3%, 2van, 3in 80p
g Cheeks {(per pain 75p 18pn  16p 52p 2x1B way 210p 175p 28 pin 280p 295: 10 way 1'59;’.' 208:' 3,5794M 98 290 64 or0 8op
JUMPER LEADS (Ribbon Cable Assembly) | 20 8in  20p 80p | 2:22=av 235p 250 40 bin 250p 255p| 16 way 25 40D | aoepe ?g"
22 pin  22p 6% x23 way 175p — 20 way 3 vz 9
Length (alom “ie'on] 24'mm ‘a0 fn| 24ipin Zob 0p | 2wowar 2espzrsp 20 woy 30p 500 | apioMe: 200 _
GAS/SMO| 3'"9"3 ended DIP {Header Plug) Jumper 28 pin  28p BOp 2x28 way 180p — ZIF DIL 28 way 55p 80p 4.19430M 200
/ KE 24 inches 145p 185p 240p 380p| O Pin 30p 80p 2530 way 310p — SOCKETS iy B0p Bsp | +433613M 100
DECECTORS Double snded DIP (Header Plug) Jumper 2x36 way 360p — 40 way 70p 90p 4608MHZ 200 MONITORS
3 12 Inches 185p 205p 300p 485p 2:40,way, 380p; = 24 piny 565p | 50 way 100p 135p ;gzm”’ “’go
5812 or inches 198, 21 y 28 pin 750p | 64 Z 0 0
TasET 24 Inches 2‘0‘; 23:;; glgr; ;389 SIL SOCKET 01" Pitch 20 way 65p 40 pin a5 way 1209 1600 | igsmH; a3oo | ® ZENITH — 12" Green, Hi-
36 inches 200p 370p 480p 525: ANTEX SOLDERING IRONS . g-g:}:BM ago Resulution Popular £75
OMHz 140
6 each IDC Female Header Socket Jumper Leads 36" |  C15W 525p; CS17W 545, ‘D’ CONNECTORS 614amk; 150 | @ MICROWTEC = 1431 =~ 14"
20pn 26 pn 34 4 d o 8 [¢] : 0
Single ended  180p zogp =2 s%gm gﬂiw 550p; XS525W 570p a 15 25 a7 7333:%: 225 olour RGB input. Connecting
) Double anded 200p 3705 480p 5258 e e oot ot = o way way way way | risemn: 299 cable incl €179
- Solder lugs 7.7328MHz 250 | ® KAGA 12", Medres R
e G_O_GJ“é*gSFORMERs VOLTAGE REGULATORS — Angle ore 150 2108 ;6535 §§2: a2 Colour. Has flicker-free chargs
3o3% OBV, 12012V, 150-15Y © /A T0220 Plastic Casing R e, | oby o ofe %8P BopGssam ags |  fors ldeal for BBG Apple VIC,
v o —ve \
pcb mounting. Miniature, Split Bobbi v 5 or DIL Sockets Solder # 1 886723M 220 e €195 (car £7
3VA: 246025k 2OVOISA. 2X12V-012A W T8h sop 7908 son 100 B 75p ggme’uﬁgs 1050 2955 3000 aaoh | 90OMHz 200 | @ KAGA 12" As above bu:
x15V-0. 3 15v 781 pins 350p B pins 150 z 175
B Shvosn smvom wewveip | Y e i B ey aesm s2o | fusgiy aog | e et
X15V-0.2A 3 5 ¥
A BB 2680p 24V 7e24 dsp T9ie  4se som soxcs COVERS 80p 75p Tip 90p | loomi.  .ag | @ Connecting Lead for KAGA
oSl Boblee o TIvoEAy | MoomAyosslEE S 2y E=R 3x2x1" sp | 10C 25 way ‘D' Plug 385p; Socket 450 120MMz 178 €5
2x15V-0254 2503 T v fado- Coeel e Siiexz 1008 i P [ 12528M 300 | Carriage £7 Securicor
T e avoen T |8 A S o T | DL (e
x15V-0.4A; 2x20V-09A 348p (35 av 78 - -z 4x4x2" 105 25 way ‘D’ z 240
2uia ey JEr e 2x;zv-1(A e oY 8 gg: rowd]  Sop dxax2 i20p Juan.D. ﬁ‘.’;‘é‘fﬁ.‘?{‘.ﬁﬁ’,ﬁ” 1eourz 220
. - 85p (E0p pAp) 15v  78L15 50p 79L15 baals U 89p | 18" long. Single end, Mal
SOVA: 2XBV-4A 2x9V-2 5A 2x12V-2A, 2x1 5V-1.5A P éop 5x4x2 12 18" : ol 475p | 18432M 150
.5A; CL7660 248 T 0 op long. Single end, Female 510
2:20-1.2A, 2x25V- 1A, 2 GOV-0 BA $20060p ph pl [ p  TAASS0 50p 5x 2% x 1% 9 , p | 18.968MHz 150
s v RCA1594 78 d 27 0op 36" long, Double Ended. M/M 99!
Specially wound tor Multirail computer PSUSs i 375p  TDA1412  150p 5x2% x2'7 13 Sp | 200MHz 200
. RC4195 180 2 op 36" long. Double Ended, F/F
SOVA: Outputs +5V/S. 3 P 78HOS +5V/5V 580 6x4dx2 €10 [ 240MHz 170
-12V al 1A i “2:'20‘:25\39 p::} LM309K 138p  78HIZ+T2VIBA htc :gg: o eusinoubie G 905p, | 23830MHz 325 BROTHER HR15
100VA:  2x12V-4A; 2x16V-3A  2x20V-2.5A 640p 7x§x3" 180 2669M 150 PR!
R I e N W e :gg: TBHG +5V to + 25V BxBe3 2100 AMTIENGL plucs aream 170 NTER
5p 10x4x3" 240 g 180 A .
P&P charge to be added over and above our nor- LM323K 480D 79HG - 225V 1o 10%7%3° 2755 | 26 way IEEE IDC Soider | 386667M 240 | TN quality Daisy Wheel Printer,
mal postal charge LM72; var I;gp —24V, 5A 885p 12 x5x3"  280p | 36 way Centronx gg: :;gp ooy 2o LSCPsi Bld;redmnal' % Buffer
P 12 xB x 3" 205, 24 way Fomal P 100.0MHz 295 roportional spacing, Underlinin,
P wayjherale 525p  490p 1160MHz 300 | Bold print and Sh N
CMOSs 4072 2
s | 4538 80
4073 26 | 4539 90 (
4000 20 | 4078 25 | 4541 95 ELE(?PTO COMPUTER CORNER
400t 25 76 68 | 4543 70 TRONICS
:ggg 25 :g;g g: 4544 150 ® EPSON RX80 PRINTER: 100 CPS, 9 x9 matrix, dot add Upg dSPECIRl;M 2K UPGFEIOE
78 4548 40 ! B 3 atrix, dot addressable rade your 16K Y
4007 28 | 4081 3t | 4240 ey TIL;SQD' with clips graphics, condensed & double width printing, Normal, Italics & Elite Char. RAM Upgrade KI pectrum to full 48K with our
4008 oo | (o0 25 | 4553 245 | TIC211 GRN :4 Tractor Feed, Bidirectional. Logic seeking .. .. £235 instructi ” s : Itl :"y SrggeTial fSEIng
4009 45 | 4085 80 | 4554 180 | T v ons supplied.
4010 45 | 4086 80 | 4555 s T:tg;g Z?'R 14 ® RX8D F/T Epson Printer. As above but has both Tractor and Frict P
2011 25 | a083 125 | 4556 o || ELr22002 el 12 teed facilities RS £18
s BB CF I A LT e e e
13 80 0 | 4558 120 2" N FX80 PRINTER 10" Tract:
21 B1E D Elee o |7 il bR KAGA KPB10
4016 40 ( 4957 275 | 4561 loa o Trieoaur  ° Sl W = a2 Th
4017 80 3 80 | 4562 350 | R '® S 15 new JA
4018 a0 | 4089 110 | 4386 oo Hsg/r?fﬁ.:/:%m: 85 Di";?SH:SNOOA 10" Tractor Feed, 80 Colmn. 30CPS, Normal and it o] PANESE printer has EPSON FX/RX
4019 56 | 4160 95 | 4568 250 H.gh.g,. A 58 uble width Char. Dot Res Graphics .£138 ?' DaNlb e commands. 140 CPS Dot matrix Printer,
4020 4161 o8 | 4 ofters ot X
4042 :g 4162 98 42?3 ‘z: :Iea]shlng red S SSIK%SSHA GP250X. 10", 50 CPS, Normal and Double width and height Friction E'::dLlEl-(I;TuEST'gUALITY PO 9 1Bt
4021 sa | 4163 98 | 4580 255l | e o ) ar. RS232 and Centronix Intrl. standard .. €199 (€7 can feed and b L, Adjustible tractor feed, Single sheet
4022 o7 | 4174 96 | 4581 125 | S nd built-in Paper Roll Holder. N
4023 a0 | 4175 105 | 4582 09 G"J::’v‘a&;g: Red, o ®  Printer Cable for our printers and BBC MICRO c8 Enlarged, Condensed, Sup 3 S k§>rmal, Italic,
4024 s0 | 4194 105 | 4583 k er ubscript, Dot
joze Bl o 190 | Rectanglo Stackable ® TEX EPROM ERASER Erases up to 32 ICs in 1530 minutes.... £33 :’_dd"Tssab'e graphics (8. 9 & 16 pin modes.) Propor-
4026 9 850 | 4 ional spaci b
4027 2‘,’ 4410, 725 423? 3;’;g ?ﬁgnﬁi,‘?‘.’r"f’g‘gesnoma ® TEX EPROM ERASER with a safety switch £35 characteea;?gin (a?(p;%r\hil egra- o loagaue
4028 a5 ] 4411 750 | 4599 155 | Red 1 D ’ or RAM), NEAR LETTER
:ggg ;g ::12 ggg :ggaf) 20 Gfeen or yellow ;g ? [SRARERLY UsmelouiD £8 QUALITY print, selectable at switch on. 10" max-
97, 8 im i i-direct .
4031 130 | 4419 280 | 40098 :g é?ﬁlés',"r';;?‘i", 1:5 ® C12 COMPUTER GRADE CASSETTES in library cases 36p H Tfm e B o nay|ogle SeekinggSKCBTET
prec 10| Saas ligglpoios 253 itaAints Res 52 | ® 8% &9 Fan Foid paper (1000 alf speed quiet made. Convenient Paper-out sen-
b P - B " e g ML e o o Ge 2 TR
4035 70 | 4450 380 | 40103 412 | TIL100 = no quibble 12 months warranty.
1036 278 | 4451 350 | 40103 32| BancGiarH Redtq® | callinstourshopford
4 =i ed 10 e for lemonstration. Be satisfied before you buyorw Specl -
4832 1;: 4530 g:g :g:gg zzg segments 278 In for our descriptive Micro Peripherais Leaflet. yorwrite pecial Introductory Offer: Only £269
4039 280 | 4501 38 | 40107
4040 60 | 4502 80 | 40108 :42: |LD7:150LAT°RS it
4041 57 | 4503 40 | 40108 100 | ILO?4 220 )y
4042 50 | 4504 99 | 40110 236 | TIL111/2/4 70
4043 42 | 4505 385 [ 40114 240 | ILCT6 Dariington 135
40as 2 508 100 | 40161 194 | 4Na3 Photo DISC DRIVES BBC & MICROCOMPUTER &
4046 6o | 4508 130 | 40174 i || S 136, (BBC Compatible) ACCESSORIES
4047 60 :g:(‘) 55 | 40175 75
4048 55 55 | 40181 220 | 7 Segment Displa
i SlEn Blom 8|nery Dusis | @ G100~ S Gase i 50,40 ack 5155 100K g1ds Model A .£299 Model B £399 {incl VAT)
75 | L3133 éc 120 €D200 — Twin Cased with PSU, - o
4051 as | 4514 115 | 40193 95 | TIL321 5" CA d . 40 Track, 5's” §/8 200K... ..£275 W
s o | 4515 s || o5en O eE e ::g 1 ® €S8200 — Single Cased with PSU, 80 Track 5% $/S 200K . .. £210 ‘e stock the full range of BBC Micro peripherals,
oos 80 2205 55 [ 40195 70 M3z s S 14e | ® ©D400 — Twin Casad with PSU. B0 track 5% /5 400K __eaes Hardware & Software like. Disc Dries (Top
S Blhw o el e |psise s | S B L e b quality Cumana & Mtsubisn), Diskaties, Pri
” CA s oubl [ | -
o miEn S|ED m Aok B Dot Sdea Doutle Deney Track Demsty 96 1@, Tock fotck | G0, PTECel D90l oot ceetien, Mo
1000 53 | 40373 over g
do57 1000} 220 s lies  3ho| Fcweenca 130 | ® MITSUBISHI Single Slimiine, 5'¢" Cased wih PSU DSOD itors. é e ey o e = VE
:ggo e :ggg S |[Roszsl  [2200S Greestd e Megabyte (400 K with BBC) : “5; ] tonnpelctors (Ready made Cables, Plugs &
406; ggg 520 :g 5% hesea 15 OB o TR S e s e e DS‘ODO g ets), Plotter (Graphic Tablety EPROM Pro-
4083 85 | 4528 50 opT s e Pise Megabyte!(800 Kiwith BBCL.. O ae | ammer Lightpen Kit Joysticks, Sideways
4066 a5 | 4529 150 [ OCP7T1 120 LCD4 Digis 530 sy ROM Board, EPROM Eraser, Machinecod
2060 298 | 4530 o0 [[Beany  [aza  REDMDENS j250 Ya" DISKETTES (Lifetime Warranty) ROM. The highly sophisti \ necode
4068 25 | 4531 130 | ORPS' 86 Retlective Swilch 170 ® 1D 3M Diskettes Single slde Double denst BEEB DFS, WOF);D pisticateg sWwatiordis 16K
4089 25 | 4532 85 [Bpx2s 250 SLOTTED Optical ® 10 3M Diskettes D onsity. ;- i ™ WISE, BEEB-CALC, Software
:8;? 3 223“ | es Double side Double density £27 (Educational Application & Games), BOOKs, etc,
5 6 275 | TL13g 225 Comp’ 195 etc, Plea P g
) S N.B Carnage on Drwes £7 secuncor s se send SAE for our description
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AN ARGUS SPECI

ALIST PUBLICATION

INTERNATIONALL

AUGUST IS TEST EQUIPMENT
TIME

Since we last looked at test equipment in June and July
1983, certain of our competitors have duplicated — but

CMOS Tester

Carrying on in the test equipment theme is a nifty little
projectfora CMOS tester. Notonly canit be used to test
toseeifa known device is working, it should be possible
to deduce what unfamiliaritems with odd-looking num-

not matched — our surveys of DMMs and 'scopes. So
we're going to be looking at the other side of the coin, as
it were, with a group of articles that examine the types of
gear that are available, the types of gear you'll find you
need, how you might go about building your own (and
whenit's notworth tryingtobuild ityourself) and finally,
we'll be attempting the ETI tour of de-bugging
common circuits.

ALLTHIS AND MORE IN THE AUGUST
ISSUE OF ETI, ON SALE JULY 6th.

bers are.

Sharp Joystick Interface

For all those of you out there who think that computing
should be fun (Humbug! — Editor, Computing Toady),
this project should shed a little joy on one machine
which is presently stick-less.

‘Audio Design’ Power Amp PSU

Following on from the poweramp described in thisissue

DON'T FORGET TO GET YOUR COPY is the PSU you need to get it going as ever from the
TO READ ON HOLIDAY! workshop of John Linsley Hood.

ETl s carefully designed to provide sufficient shade when placed over the readers eyes so as to permit sleeping in the

strongest of sunlight.

ﬁ - PIEZO ELECTRIC TWEETERS — MOTOROLA
Join the Piezo revolution. The low dynamic mass {no voice coll) of a Piezo
tweeter produces an improved transient response with a lower distortion
level than ordinary dynamic tweeters. As a crossover is not required these
¥ units can be added 1o existing speaker systems of up to 100 watts {more if 2 amp - modules,
1 putinseries) FREE EXPLANATORY LEAFLETS SUPPLIED WITHEACH buglar alarms,
TWEETER. turntables, etc.

LARGE S.A.E.
For details ofr
disco mixers,
speakers, kits,

BSR P256 TURNTABLE

P256 turntable chassis @ S shaped tone arm
‘@ Belt driven @ Aluminium plalter @ Precision
calibrated counter balance ® Anti-skate (bias)
device) ® Damped cueing lever @ 240 volt AC
gperation (Hz) ® Cut-out template supplied @
- Completely manual arm This deck has a com-
' pletely manual arni and is designed primariiy
for disco and siudio use where all the advan-
tages of a manual arm are required

Price £33.60 each £2 50 P&P

(M) POWER AMPLIFIER MODULE

NEW OMP100 Mk.Il POWER AMPLIFIER

TYPE ‘A’ (KSN2036A) 3" roundwith protective wire
mesh, ideal for bookshelf and medium sized Hi-fi
speakers. Price £4.29 each + 30p P&P.

TYPE ‘B’ (KSN1005A) 3'," super horn. For general
purpose speakers. disco and P.A systems etc. Price
£4.99 each { 30p P&P.

TYPE ‘C’ {KSN6016A) 2" X 5" wide dispersion
horn. For quahity Hi-fi systems and quality discos etc.
Price £5.99 each + 30p P&P

TYPE 'D’ (KSN1025A) 2" X 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 £7.99 each
+ 30p P&P.

TYPE ‘E’ {KSN1038A) 33,” horn tweeter with
attractive silver fimish trim. Surtable for Hi-fi monitor
systems etc. Price £4.99 each + 30p P&P

MODULE Power Amplifier Module complete
with integral heat sink, toroidal transformer
power supply and glass fibre p c b. assembly
Incoporates drive circuit to power a compat-
ible LED Vu meter New improved specifi-
catton makes this amplfier 1deal for P A,
instrumental and Hi-F1 applications
SPECIFICATION

Output Power:— 110 watts RM §
Loads:-- Open and short circuit proof 4,16

A
TYPE ~Q

READY BUILT

OMP100 Mk.II

B

ohms.
Frequency Response.— 15Hz - 30KHz - 3d8 LOUDSPEAKERS POWER RANGE
T.H.D.:- 0.01%. = .
- Vu meter S.N.R. {Unweighted):— - 118dB 1 3 5dB SSEFLE(ERgL(j'IgUIZY aPng vl!I"ESReeL'gh%tDo)
New model. ?3“5"”'" for Max Output'— 500mV at Idaal for both Hi-Fi and Disco applications.
OK. All units have atiractive cast aluminium

Improved specification Size:— 360 - 116 » 72mm Price —- £31 99

(ground fimish) fixing escutcheons Specifi-

4+ £2.50 P&P Vu Meter Price — £8.560 + 50p cations and Prices.

P&P 15" 100 watt R.M.S. Impedance B ohms.

MOS-FET MOS-FET VERSIONS AVAILABLE UP TO 300 W. R.M.S. 50 oz. magnel. 2" aluminium voice coil. Res

HIGH SPEC. 100 Watt 300mm » 123mm X 60mm Price: £39 99 + £2 50 P&P Freq 20 Hz Freq. Resp. 10 2.5KHz. Sens

MODULES 200 Watt 300mm > 150mm » 100mm Price: £62.99 | £3.50 P&P 97dB_Price: £34 00 each - £3.00 P&P
300 Watt 330mm > 147mm X 102mm Price: £79.99 t £4 50 P&P 12 100 watt R.M.S. Impedance 8 ohms

50 vz magnet 2" aluminium voice coil. Res
Freq 25H2. Fregq Resp 10 4 KHz Sens 95dB
Price: £24.50 each ¢+ £3.00 P&P

8" 50 watt R.M S. Impedance 8 ohms 20
oz magnet. 1'4" alumnium voice coll. Res
Freq. 40Hz Freqg. Resp. to 6 KHz. Sens. 92dB
Black Cone Price. £9.50 each. Also available
with black protective grille. Price: £10.50
each. ”&P £1.50

12" 85 watts R.M.S. McKENZIE C1285GP (LEAD GUITAR, KEYBOARD, DISCO) 2"
alumimum voice coil, aluminium centre dome. 8 ohm imp.. Res Freq. 45Hz., Freq Resp: to
6 5kHz . Sens. 98dB Price £24.99 { £3 carriage.

12" 85 watt R.M.S. McKENZIE C1285TC {P.A., DISCO} 2" aluminium voice coll Twin cone.
8 ohim. imp., Res Freq 45HZ . Freq Resp. to 14KHz. Price £24.99 : £3 carriage

15”150 watt R.M.S. McKENZIE C15{BASS GUITAR, P.A.} 3" aluminiumvoice coil Die cast
chassis 8 ohm imp , Res Freq 40Hz. Freq. Resp. 10 4KHz Prica £49 + £4 carnage. Cabinets
fixings m stock S A E

’_ HOBBY KITS. Proven designs including glass §"‘“ i
fibre printed circuit board and high quality e
components complete with instructions. [

FM MICROTRANSMITTER (BUG) 90.-105MHz with very sensitive
~ t4mm (9 voli)

microphone Range 100/300 metres. 57 A 46
Price: £8.62 + 75p P&P.

3 WATT FM TRANSMITTER 3 WATT 85 1 15MHz varicap controlled
professional pertormance. Range up to 3 miles 35 > 84 ~ 12mm
{12 volt) Price: £13.74 + 75p P&P.

SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/
RECEIVER 27MHZ Range up to 500 metres. Double coded modulation
Receiver output operates relay wilth 2amp//240 volt contacts {deal for
many apphications Recewer 90 > 70 » 22mm {912 volt) Price.
£17.82. Transmitter 80 X 50 X 15mm (9/12 volt). Price: £11.27
P&P + 75p each S.AE for complete list

# SAE for current lists.

* Official orders welcome. % All prices include VA

UNIT 5, COMET WAY. SOUTHEND ON-SEA,
ESSEX. SS2 6TR TEL 0702-527572

B. K. ELEGTRONIGS
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| Standard
features —

High speed 24K byte extended basic interpreter

® Powerful TMS9995 16 bit microcprocessor

48 bit floating point gives 11 digit accuracy
High resolution (256 x 192) colour graphics
Screen memory does not use up user memory
space

16 colours available on the screen together in
graphic mode

Fast line drawing and point plotting basic
commands

High speed colour shape manipulation from
basic

Full textual error messages
String and Array size limited onlybymemory size
Real time clock included in basic

Interval timing with 10mS resolution via TIC
function

Named load and save of basic or machine code
programs

Auto-run available for any program

Powerful machine code monitor

Assembler and Disassembiler included as
standard

Auto line numbering facility
Full renumber command
Simple but powerful line editor

Flexible CALL statement aliows linkage to
machine code routines with up to 12 parameters

Basic programs may contain spaces between
key words to make programs readable without
using more memory

Over 34K bytes available for basic programs
Extended basic includes IF-THEN-ELSE
interfaces for screen and cassette included.

Supports bit manipulation of variables from
basic

Error trapping to a basic routine included
Basic supports Hexadecimal numbers
Separate 16K video RAM for graphics

'  International as a constructional project) you have access to

- Self assembly kit

£295

All prices exclusive of

ETIJULY 1984

With this powerful machine (featured in Electronics Today

highly advanced systems and software developed specially by
MPE Ltd for the CORTEX. For business, education, R & D -or
simply increasing your knowledge and understanding of

computers — it beats comparably priced off-the-shelf machines
hands down!
STATEMENTS PRINT  TIME RENUM MAG MWD IO ] INT POS ==
B0 ML B TE b Do N 6B
ELSE ? MOD >
ON . LOAD  TEXT DM gﬂ'g““""s * FuncTions S28 MOD >
GOTO 1UNIT 'MOTOR PLOT _ LET gZe ;. FNAFNZ i KeY <
GOsuB BAUD  ESCAPE UNPLOT DEF GONT > ABS SGN (OPERATORS <=
POP CALL  NOESC COLOUR NEW moN o ADR BT OR >
REM DATA  RANDOM CHAR "END ppairene § ASC CRB |OR =
FOR READ ENTER SPRITE BIT ATN CRF aon +
NEXT RESTOR LIST SHAPE CRB 10 SIN MEM LAND /
ERROR RETURN PURGE SPUT  CRF [AB cos MWD NOT
INPUT STOP  NUMBER SGET  MEM STEP EXe LEN |NOT 2
MCH {XOR

VAT. Carriage paid.
Optional Extras

Floppy disc interface electronics £86.50
Hardware kit & connectors for disc drives £29 .50

RS232C interface kit 9.20 i i
Pa of ¥ doives (55) £300.00 | U/ assemblyinstructions
Pair of 5Y4" disc drives (DS £590.00 and 216 page users manual.

All goods subject to availability.

POWERTRAN cyvernetics it

Portway Industrial Estate, Andover SP10 3ET. Tel: 0264 64455

—----------------

to POWERTRAN CYBERNETICS LTD, Portway Industrial Estate,
Andover, Hants SP10 3ET.

Please send me

|

| |

or charge to: [N O I
1

i

=

| enclose cheque for

Access/
Barclaycard
A/C No.
Name

Address_ .

I!HHHHHHHHH

Ailow 21 days for delivery

el
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This year Ambit will stop being Ambit. And
become Cirkit.

Cirkit is more than just a change of name. It
means a better service for you. Faster delivery.

A bigger range of the best and latest
products with well over 10,000 different items
available.

Everything for the home and industrial user.

A whole new Cirkit range of constructional
kits, graded for the student, expert and
enthusiast.

Modules to build for everyone.

Cirkit is a go ahead company that believes in
giving service to its customers.

There’s a technically skilled staff to help you.

We keep in touch with the manufacturers
and we know what'’s going on.

As soon as new products are available, Cirkit
has them.

Cirkit means a bigger catalogue. A better
company to deal with.

And a wider than ever range of products
that’s growing all the time.

For you, Cirkit means a bigger stock and
better service.

For further information send for our latest
catalogue or visit one of our three outlets at:

200 North Service Road, Brentwood, Essex,
CM 14 4SG; 53 Burrfields Road, Portsmouth,
Hampshire, PO3 5EB; Park Lane, Broxbourne,
Hertfordshire, EN10 7NQ.

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshlre
I enclose 80p. Please send me your latest catalogue and 3 x 41 discount vouchers!
If you have any enquiries please telephone us on Hoddesdon (0992) 444111.

Name ! I
Address . l
: i Telephone I
AreaofSpecialInterest .. . . X I
Btgger Stock. Better Serwce ETI7

X g
8 L Wm

Computer Products
A complete range from Connectors to
Board Level product

s

C12 Computer Cassette 2100012 0:55

BBC to Centronics Printer 03-10019 7.25
BBC to 25 way D Male 03-10021 4.50
25 way D Socket 10-25200 1.90
25 way D Plug 1025100 1.30
Cover for 25 way D 10-25322 0.93
20 up Eprom Eraser 40-82100 3125
Z80 A Industrial Controller 40-82000 49.95
6802 Industrial Controller 40-68020 49.95
6502 Industrial Controller 40-65020 49.95
78 Basic/Debug Controller 4100904 50.00
Nicad Batteries & Chargers
Minimum life 600 (300 PP3 size) full

charge/discharge cycles. Batteries must be
charged from a constant current source
only. All batteries are supplied only with a
residual charge and should be charged
before used.

19 1049
AA 12V 500mAH 01-12004 080 074
'C 1.2V 22AH 0112024 235 199
‘D 1.2v 40AH 0112044 305 285

PP3 84V 110mAH 0184054 370 350
CH1/22 PP3 Charger 11mA for 16 hours

0100159 430
CH 8/RX Multipurpose Charger

0102204 9.40
Will recharge AA, C, D and PP3 size cells
with automatic voltage selection. Will
recharge following combination: 6xD,
6xAA, 6xC, 2xPP3,2xD+2xC,
2xD+2xAA,2xD+1xPP3,2xC+2xAA,
2xC+1xPP3, 2xAA+1xPP3.
Battery Adaptor 01-12001 096
Sold in pairs: one to convert AA size to C
size and one to convert C to D size. Both
may be used together to convert an AA to D
size.

Semiconductors

Linear IC’s

LM301AN DIL version 6103011 0.4
LM308CN DIL version 6103081 0.65
LM311CN  Popular comparator 6100311 0.46

LM324 Low power quad op amp 6103240 0.67
LM339N  Lowpowerquad comparator 6103390 0.68
LM346 Programmable quad op amp 6100346 3.72

LF347 Quad Bi-FET op amp 6100347 1.82
LM348 Quad 741 type op amp 6103480 1.26
LF351 Bi-FET op amp 6103510 0.49
LF353 Dual version of LF351 6103530 0.76
LM380N  IW AF power amp 6100380 1.00

NE555N  Multi-purpose low cost timer 6105550 0.45




Dual version of the 555
uA741CN  DIL low cost op amp
uA747CN  Dual 741 op amp
UAT748CN 741 with external frequency

comp
HA1388  18W PA from 14V
TDA2002 8W into 2 ohms power amp
ULN2283  1W max. 3-12V power amp
MC3357  Low power NBFM IF system

and detector
ULN3859  Low current dual conversion

NBFM IF and detector
LM3900  Quad norton amp
LM3903N  8-pin DIL LED flasher
KB4445  Radio control 4 channel

encoder and RF
KB4446  Radio control 4 channel

receiver and decoder
ICM7555  Low power CMOS version of
timer

ICL8038CC Versatile AF signal generator
with sine/square/triangle
OPs

5 channel version of KB4445
Protection monitor system
for amps, PSUx. TXs etc
83dB S/N phono preamp
0.001% THD

300 baud MODEM controller
(Eduro/US specs)

TK10170
HA12002

HAI12017

MC14412

6105560
6107411
6107470

6104780
6101388
6102002
6102283

6103357

6103859
61-39000
61-39090

6104445
6104446
61-75550
6108038
61-10170
61-12002
61-12017

61-14412

285
2.95
0.60
0.68
1.29
2.75
098
4.50
1.87
1.22

080

6.85

Complement to BC239
BC327 Driver/power stage 58-00327 0.13
BC337 Driver/power stage 5800337 0.13°
MPSA13  NPN Darlington 5804013 0.30
MPSA63  PNP Complement to

MPSA13 5804063 0.30
J310 JFET for HF-VHF 5902310 069
J176 JFET analogue switch 5902176 0.65
38K51 Dual gate MOSFET-VHF amp  60-04051 0.60
3SK88 Duat gate MOSFET-Ultra lo

noise 6004088 0.99
TIP31A Output stage 58-15031 035
TIP32A Complement to TIP31A 58-15032 0.35
VN66AF  VMOS Power FET 60-02066 095
ZTX3866 Edine version 2N3866 5803866 0.45
IN4001 Rectifier diode 1240016 0.06
IN4002 Rectifier diode 12-40026 0.07
IN4148 General purpose silicon 1241486 005
Silicon Controlled Rectifiers
BRY55-100 100V 8A 52-55100 0.50
C106D1 400V 4.0A 5200106 0.70
C122D1 400V 8.0A 5200122 145
3mm Diameter LEDs
V178P Red 1501780 0.15
V179P Green 1501790 0.16
V180P Yellow 1501800 018
5mm Diameter LEDs
CQY40L Red 15-10400 0.12 |
CQY72L  Green 1510720 0.15 |
CQY74L  Yellow 1510740 015
Infra-Red LEDs
QY99 Emitter 15-10990 0.56
BPW41 Detector 15-30410  1.51
Tri Colour LED ;
V518 Orange-Green-Yellow 1505180 0.60

Z80A Popular and powerfut
8bit CPU
Z80AP10 2 port parallel input/output
Z80A CTC 4 channel counter/timer
28671 28 Micro comp. and Basic
6116-3 16K (2kx8) CMOS
RAM 200nS
261326 32K (4kx8) quasi
RAM 350nS
4116-2 16K (16kx1) 150nS
2764 64K (8kx8) 450nS
2732 32K (4kx8) 450nS
Voltage Regulators
7805 5V 1A positive
7812 12V 1A positive
7815 15V 1A positive
7905 5V 1A negative
7912 12V 1A negative
7915 15V 1A negative
Transitors
BC182 General purpose
BC212 General purpose
BC237 Plastic BC107
BC238 Plastic BC108
BC239 Plastic BC109
BC307 Complement to BC237
BC308 Complement to BC238

Microprocessor & Memories

26-18400
26-18420
26-18430

3.40
2.95
2.90

26-08671 17.50

26-36116

6.68

2606132 15.00

26-24116
2602764
26-02732

27-78052
27-78122
27-78152
27-79052
27-719122
27-719152

5800182
5800212
5800237
5800238
5800239
5800307
58-00308

1.59
9.50
570

0.40
0.40
0.40
0.49
0.49
0.49

0.10
0.10
0.08
0.08
0.08
0.08
0.08

Capacitors

’Aluminium Electrolytics Radial PCB
Mounting

Pack of 4
10u 16V 05-10606 0.24
47y 16V 05-47606 0.28
47u 25V 0547607 0.28
470u 63V 05-47705 0.36
4700 16V 0547706 0.48
Tantalum Beads
Each
lut a5V 05-10501 0.18
10uf 16V 05-10601 0.28
47uf 63V 0547601 0.45
qTuf 16V 0547602 0.92 .

Monolithic Capacitors

Pack of 3
in 04-10204 039
10n 04-10304 0.42
100n 04-10404 045
Low Voltage Disc Cermaic

Pack of 5
in 04-10203 0.20
10n 04-10303 0.20
Polyester (C280)

Pack of 3
10n 04-10305 0.18
47n 0447305 0.24
100n 04-10405 024
470n 0447405 0.51
1uF 04-10505 0.66
R F Components

Filters
CFU/LFB CFW/LFH SERIES

Miniature 455kHz filters. 1/P and O/P
impedance 2K.

~6dBW —40dBW
LFB6/CFU455H  6kHz 18kHz 1645512 195
LFBI2/CFU4SSF  I2kHz  26kHz 1645515 195
LFH6S/
CFWAS5HT 6kHz 14kHz 1645525 245
LRG12S/
CFWA4SSFT 12kHz ~ 22kHz 1645528 2.45
CFM2455A Mechanical IF Filters for
455kHz 1945530 077
Crystal Filters 2 Pole Types
10M15A 10.7 Centre Freq. 20-10152 210
1OMOSAA 10695 Centre Freq.  20-11152  3:49
Inductors

We offer the complete Toko range of fixed
and variable inductors. Over 500 coils from
audio to VH.F. See catalogue for details.

Soldering Irons (Antex)
CS40 Iron 240VAC 17 Watts 5422300 520
XS-240 Iron 25W 240V High heat

capacity 5422500 540
SK6 Presentation pack of one i

XS-240 with ST4 stand 54-22510 720
MLXS Handy 12V 15W soldering

iron complete with

crocodile clips and solder 5420004 5.60

Please add 15% VAT to all advertised prices
and 60p post and packing. Minimum order
value §2 please. We reserve the right to vary
prices in accordance with market
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Defend your home and property with the
‘Minder radar-Doppler alarm system!

soundly and safely packaged — so we expect no
problems with equipment being damaged in
the post.

The equipment supplied is as follows: a main unit,
with a radar sensor and key-operated switch, a small
siren unit for interior mounting, which is powered from
the main unit, an external siren which is normally power-
ed from the main unit, butwhich hasits owninternal bat-
teries capable of keeping the alarm sounding for quite
sometime when powerisremoved, connectingwireand
two instruction booklets, one covering normal opera-
tion and one covering installation.

The main unit uses the Doppler effect to detect the
presence of an intruder (in much the same way that the
Ecolight featured elsewhere in this issue uses ultra-
sound). This has the great advantage thatyou don’thave
to go to the trouble of installing door switches, pressure
mats, etc (aithough these can be'added to the system if
youfeelitis necessary). However, you dohave to obtain
a licence for the unit; thisis normally aformality, and the
form to apply for the licence comes with the kit.

We recommend testing out the sirens with a great
deal of caution — the internal siren is itself quite a lot
louder than other brands of external siren, and can be
positively painful to be near when it is sounding!

Ever conscious of the fact that although ETI is a
technical magazine, we do have some not-so-
knowledgeable readers (you wouldn’'t believe some of
the enquiries we get— orperhaps youwould!), we found
a grandfather in his 60s, a proud possessor of four
thumbs, incipient arthritis and plenty of spare time. His
comments follow:

“Why two sets of instructions? Not being very tech-
nically-minded, | found it a little off-putting to be
immediately presented with three pages of technical
specification. (This is, however, obviously something
many ETI readers would wish to see, and a selection of
the specs is reproduced opposite — Ed.) Let it suffice to
say that whilst | found the instructions confusing, and
think that they could have been better written, | did, in
the end, manage to install the system correctly.

“I' have had frequent and close contactwiththe police
during my lifetime (no, not for the reasons you
immediatelysuspect....), andforthisreason, decidedto
contact the local crime prevention officer before install-
ing the alarm. This proved to be extremely useful, and
besides giving me much fascinating information about
the localvillains, he advised me on the positioning of the
control unit and the usefulness or otherwise of adding
pressure sensors, door switches, etc. One definite over-
sightintheinstructions— whichwe can correct here — is
that you should contact your CPO before you install any
alarm. Bad planning can nullify the effectiveness of any
system — and anyway, we all pay the CPOs" wages
through our local rates!

“A power cord of 3 metres seems a bit on the short

10

A s one would expect, this product comes very

side, especially as the best place to site the unit is 2 met-
res up the wall. However, if you're doing a thoroughly
professional job, you may want to arrange for a special
supply point right next to the unit, which besides being
more elegant than having a power cord trailing about
the place, might actually discourage a villain who had
actually got in from thinking he can disable the alarm by
removing the power.

“The other cables supplies are certainly ample, at
least for my needs. However, they are grey — and all the
world seems to have white coloured halls nowadays.
Still, I suppose one should really be thinking about con-
cealed wiring anyway.

“Installation of the outside siren caused me to reach
for the gin bottle and then still baffled — probably more
so, if the truth were told — to seek advice from the local
ironmonger. The unit is not light, and the 1" screws that
camewiththekitwerenotupto mypebble-dashedwalls,
especially in view of the bad weather we are prone to in
my area.

“Another point on this topic — trying to hold a fairly
heavy unitin one hand and mark out the drilling holes on
thewallwith the other, whilstteeteringat thetop ofalad-
der in a very chilly force-9 gale is not fun, even for
youngsters without arthritis. It makes life a lot easier if
you make atemplate, in cardboard, from the alarm back-
panel, and use this to site the attachment holes.

“To conclude, let me say that the above are com-
paratively minor quibbles, as | have the alarm suc-
cessfully installed and running. Perhaps it would be
tempting fate to say that | am still waiting for its first, real-
life test...”

ETiJULY 1984
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Please sendme....’Minder burglaralarmsatthe fullyinclusive price of £94.88. 1 enclose a cheque/postal order* made

payable to Argus Specialist Publicationsfor£.,...........p
OR

I wish to pay by Barclaycard/Access* Please charge my account number: |

Signature .,
Name. .....
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Please allow 28 days for delivery. Offer applies to UK only.
* Please delete as appropriate
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YRapid

YElectronics

MAIL ORDERS:

u

1, Hill Farm Industrial Estate,

Boxted, Colchester, Essex CO4 5RD.

Tel. Orders: Colchester (0206) 36412.
Telex: 987756.

ACCESS AND
BARCLAYCARD
WELCOME

SOLDERING IRONS CABLES HARDWARE CAPACITORS
Piugs solder lugs 9;5:\, '35',',“ ‘255:«:v ?30”;“ 20 metre pack single core connect- | PP3 battery clips . 8 | Polyester, radial Ieads. 260v. C280
Right angle 1200 180p 240p 350 Antex CS 17W Soldering iron 495 ing cable ten different colours. 75p | Red or black crocodile cllps . 6 Jtype: 0.01,0.015,0,022, 0,033 -
Sockets lugs 0 1300 1950 2908 23end4.7mmbitstosuit 85 M Speaker cable 10p/m | Black pointer control knob . 15 §6p:0.047,0.068, 0.1 - 7p;0.15,
Rightange 160 210p 290p  440p €S 17Wor XS 25W element. 210 [l Standard screened 16p/m | Pr Ultrasonic transducers 390 §0.27.9p:0.33,047 - 13p,0.68 -
Covers 100p SO0p 100p 110p Antex XS 25W 525 M Twin screened 2ap/m | »6V Electronic buzzer 60 | 20p; fu - 23p.
3.3 and 4.7mm bits to suit . 85 2.5A 3 core mains . . 23p/m »12V Elactronic buzzer 65 | Elsctrolytic, radial or axial leads:
Solder pump desoldering toot 430 10 way rainbow ribbon  26p/tr | WPB2720 Piezo transducer. 75 §0.47/63V, 1/63V, 2.2/63V,4.7/63V,
CONNECTORS » C106D 30 | Spere nozzle for above 20 way rainbow ribbon  47p/ft || P64mm 64 ohm speeker 70 §10/25V - Tp; 22/25V,47/25V - 8p;
400V8A 70 | 10 metres 22swg solder 100 ] 10wy gery ribbon 14P/f ;064mm Slomisnesiel 10 | 100125V - 9p; 220125V - 14p;
DIN Plug Skt Jack  Plug Sk 20 way grey ribbon . 28p/ft mm panel fuseholder 470/25V - 22p; 1000/25V - 30p;
2ot 99 9p Zeemm 100 ?o:: 400V/124; n85 ememee] R o1 block probe clip 35 | 200125 - 50p. i
3pin 12p 10p 3.5m M tegminals Tag end power supply slectroly tics:
doa Jize 100 35nm to Ion VERO REGULATORS 12 way ‘chocolate’ block 30 | 22001000 1 100, 47001400 - 1600
Phono 106 12p Stereo. 24p 25p Verobloc 4 375 ultra-min. 6 or 12vrel SPDT 130 | 2200/63V - 140p 4700/63V - 2309
tmm 125 13p 4mm 180 170 | [ LORIIRIIIAMI | Jejcboerd Size 04 matfie 30 78L08 4% |gimo.butoPOT 195 § Polyester, miniature Siemens PCB:
lPJHF (CPB) Connectors: 25x375 75 30 45 1n,2n2,3n3,4n7,6n8, 10n, 15n, 7p,
1.259 Plug 40p. Reducer 14p. Now your computer can talk 25x5 85 35 40 EURO CONNECTORS 22n,33n,47n,68n,8p; 100n, 9p;
S0239 square chassis skt 38p. The GI SPO256 speech processor 375 x5 g5 35 40 Gold flashed 3 150n, 11p; 220n, 13p;330n, 20p;
$0239S round chassis skt 40p is able through stored program to || New size 3.75 x 17 330 35 40 cnn"cus' ¢ R." angle w'riw””’ 470n 26p;680n, 29p; 1u 33p; 2u2,
i A B N et
;,ﬁfg?::;;gfgggﬁﬁag a8 | SYnthesize soeach. Allophone New size 475 x 17 . 415 130 Gawey A+B 195 230 poe
Socket free hanging s0p || (extended phonemel system gives | VQ board 160 Bdway A*C 220 270 lfentalumjtesd; !
o unfimited vocabulary. Veropins per 100’ 96 way A+84C 320 330 0.1,0.22,0.33,0.47, 1.0 @ 35V -
Socketiwith 2mliead - 1200 | Eoily interfaced with any digital | Single sided . . . s Y 12p.2.2,/4.7,10 @ 25V - 20p;
system; ten TTL compatible sig- Double sided 60 400V BA 65 15/16V - 30p; 22/18V - 27p; 33/
SWITC nals are used to select the allo- Spot face cutter . 130 TRIACS 400V 16A a5 16V - 45p;47/6V - 27p: 47/16V -
phones, Pin insertion tool 162 »1N4001 3 400V 4A 50 BR100 25 70p; 68/6V - 40p; 100/10V - 90p.
Submin toggle SPO256AL2 . 550  Data. 50p. | Wiring pen 330 N Cer. disc. 22p-0.01u 50V, 3p each.
SPST 56p. SPDT 60p. DPDT 65p Spare spool 75p  Combs . 6 INaD0Z g e — Muilsrd ministure caramic plate:
Miniature toggle 2 PER LEA 1.8pF to 100pF 6p each,
N4007 7
SPDT 80p. SPDT centre off 90p 6116P3 600 6852 240 8228 220 1 Pol : 10p- ;
DPDT 90p. DPDT centre off 100p. n 6502CPU 325 6875 495 8261 320 INS49) 32 Jength 14pin 16pin 24pin 40pin 9004700, 85800 0.0120. 105
Standard 1oggls: 6522VIA 295 6880 100 8253 390 Sgle ended OIP(header plug) umper 1 mmers, Muliard 808 series: 2-10
SPST 35p, DPDT48p 6532 570 81LS95 B85 8255 225 INS406 17 Joains. 145 165 240 380 | PN o0 R Gol U EloR ake
Miniature DPDT slide 14p. 211412 200 6561ACIA650 B1LS96 85 8259 390 40gmWzen - & | Dbla snded DIP header plug) jumper § P = -300:5. :
Push 1o make 14p. 2716 295 6B0OCPU 220 BILS97 85 MC14B8 55 1.3V:zeners Gins, 185 205 300 465
Push to break 22p. 532 200 6802CPU 250 B0BOA 250 MC1489 56 12ins 195 215 315 490 | EPINYS 2A 200V 40
Rotary type adjustable stop. 27128-25 2150 GBOYCPU 620 BOBSAC 340  280ACPU 290 o 24ins. 210 235 345 540 | EOARCMPITERG2A 400V 45
1P12W, 2P6W, 3P4W all 55p each. | 2732 440 6810RAM 116  B156 350  Z80APIO 260 3ins. 230 250 375 595 6A 100V ' 80
DIL switches: 2764.8BC 680 6821 140 8212 110  2ZB0ACTC 260 p3mmred 7 PEmmred 7 | 25 way D Connector jumpers 6A 400V 95
4SPST 80p 6 SPST 80p. 8SPST 2764 600 6840 360 8216 100 ZB0OASIO 900 > 3mm areen 10 »Bmm grean 10 | 181ns. long single endad male 495p. | 1AS0V 20 VM1BDIL 0.9A
100p. 4116P20 85 6850 110 8224 120  2B0ADMA 1150 o L 18ins.long single ended f/male 526p.§ 1A 400V 35 200V . 50
»3mmyellow10 »5mm yellow10
Chps 10 suit - 3p each, OMP R CO OR
Rectangular TIL32 40 ORS
COMPONENT KITS IDC CONNECT!
Low Wire »red 12 TIL7B 40 XB1 2 x 73 way edge connectar
SOCKETS! profile  wrap An idesl opportunity for the beginner or the experienced constructor green 17 PTILI11T 60 § wire wrap for ZXB1. . . . 160
8 pin 28p 10 obtain a wide ran  of components at greatly reduced prices. %AW 5% yellow 17 ORP12 85 | SPECTRUM 2 x 28 way edge PCB PC8  Socket Edge
14 pin 45p Rasistor kit. Contains 10 of each value from 4.7 ohms to 1M (total 1LO74 95 1LQ74 185 | connector wire wrap. . . 200 Plug Plug Conn.
16 pin Bl | F 650 resistors) . O 530 f PTI38 a0 TiLT00 70 | AMPHENOL PLUGS St Rt ang
18 pin ERY | Ceramic Cap. kit, 5 of each value - 22p 10 0.01u (135 cops) . . 370 [ 2NS777 45 Dusicolour 60 § 24 way IEEEIDC. . . . .450 [Q1Oway 90 90 ~ 85 120
20 pin 68p Polyester Cap. kit. 5 of each vaius from 0.01 to 1uF (65 caps) 575 Seven segment displavs. 36 way Centronix 1DC . 480 16 way 130 130 10 175
22 pin Preset ku Contains 5 of each value from 100 ohms to 1M (total Com cathode _ Com anode RIBBON CARLE 20 way 1456 145 125 195
24 pin 65 prese ” 425 f] DL70403" 95 DL70703" 95 - ! 26wey 175 175 150 240
28 pin Nut and sou kit (totsl 300 items): 180p »FND500 507 Grey Ribbon cnble.d rice per fog‘s 34wey 205 205 170 320
40 pin 25 6BA %" bolts 50 GBA washers 50 68A nuts 05" 190 0 100 | 10 way 14 34 ey 40way 220 220 190 340
256BA %" bolts  254BA %" bolts 50 6BA washérs 10bar DIL LED dispiay. red 180 § 16 way 25 dQway . €8 Hopway 235 235 200 396
50 6BA nuts 256BA %" bolts. LCO: 3% digit 495p 4 cigin 5200 § 20 wev - 28 ey - oo eowey 330 330 230 405
LM339 40 LMa911 120 NES66 140 TL064 96 CRYSTALS A4S ML)
tmg;g (;g LM3914 225 :zgg% ;(;% TLO71 30 RESISTORS 100KHz 235 2.382,‘.’,*;, ;28 BOXES Aluminium
LM3915 225 TLO72 as MMz 275 6.0MHz 140 Ix2x1" 65
S55CMOS 80 L7106 680 (M377 170 Lm13600 105 NEST1 370 Tioa o | /S% Carbonfim E2series 47 | ihisam 200 Gtaswer 150 | Presticwithlid  4x2%x1%" 95
566CMOS 150 ohm - 10M 1p each astic id 4x2%x1%
58 S0 icL7ert 95 pLMIBO 75 Mcidge 68 PRC4136 55 pTLOB1 25 Wl Y 's% Carbon film E12 series 4.7 20MHz 226 7omHz 150 | & scrows 4x2%x2" 95
ICL7621 180 P M381 120 MC3340 135 PRC4558 40 TL082 a5 24576M 200 BOMHI 10§ 3, 9x1" 55 6x4x2" 120
»741 14 ) il ohm to 4M7 . 2p each. 3.276M 150 0.0MH. 70 3 R0
LI 13 icLi622 180 iM3B2 120 BMFIOCN 350  SL4BO 170 TLOB4 90 W %W 1% metal film E24 series 10 T570M 95 1oomre 109 | 4%x3x1%788 7x5x2%" 165
odoocs 30 |GS038 295 LM3s4 130 ML922 400 SL490 250 TL170 - 50 ghm- Gpoach. | aommz 140 teommr 200 ] 7x4x2" 160 8xBx3" 208
T 720 ICL82£1A 200 Lm3g6 90 ML924 195 SL76018 150 UA2240 120 . 4
AY.3.8910 370 ICM7224 785 LM387 120 ML925 210 PSN76477 380 ULN2003 70 4016 30 4034 140 4054 78 4081 16 40193 90 4528 45
ICM7655 80 | M393 40 ML926 140 SPO256AL2 550 ULN2004 70 CMOS 4017 40 4036 270 4 4082 16 4502 60 4529 1
AY-3.8912 540 B LF 4 055 80 S 20
Biates. a0 LF'-35335' eg lEM710!13 gg m::gg ::g Ig:& ggs ;g ;:31226 288 4018 50 4039 280 4059 430 4086 50 4503 35 4532 60
o _loe) 5= & ) 2N 80 Qoo 6 4019 45 4040 40 4060 S5 4086 SO 4507 32 4534 400
LM725 350 ML929 140 TBAS10 96 2N423 135 Ml a007 1 4020 50 4041 45 4063 80 4089 125 4508 120 4538 70
CAJ083 190 LM10 325 _mM733 75 MMS5387A 466 TBAS20 70 2N42a 135 Wl 400, 1 4021 45 4042 38 4066 30 4093 28 4510 45 4543 60
CA3080A0 376 LM301A 50 | m741 14 NE529 226 TBA950 220 ZNA425E 350 4006 50 4022 50 4043 40 4067 240 4094 70 4511 40 4649 390
CA3130E 85 LM311 70 Lm747 60 NES531 140 TDA1008 320 ZN426€ 300 M 4007 16 4023 16 4044 45 4068 16 4085 95 4512 40 4553 215
»CAJI40E 36 LM318 120 | m1468 40 NES44 205 PTDA1022490 ZN427E 600 4008 40 4024 40 4046 50 4069 16 4097 290 4514 115 4555 35
CA3161E 100 LM324 30 | M2917 200 PNESS5 16 TDA1024 125 2ZN428E 410 W 4009 30 4025 16 4047 60 4070 16 4098 70 4516 115 4566 35
CA3189 290 LM334Z 100 | m3900 45 PNES56 45 TLOG! 40 ZN459 285 W 4010 30 4026 85 4048 45  407) 16 4099 70 4516 55 4559 390
PCA3240E 100 LM335Z 125 | m3909 75 NES65 10 TLO62 60 2ZN1034E 200 § 4011 16 4027 30 4049 30 4072 16 40106 35 4518 45 4560 140
4012 16 4028 45 4050 30 4073 16 40108 100 4520 45 4584 35
70 2N3065 50 M 4013 30 4029 50 4051 40 4075 16 40163 50 4521 90 4585 60
TRANSISTORS BCE47 12 2N3442 120 0 4014 45 4030 16 4052 50 4076 65 40173 100 4526 60 4724 140
. Bcg:g Tlpggg 14 ;'3;17307302 g 4015 50 4031 130 4053 50 4077 16 40175 50 4527 50
8ct4 B8C TIP :
AC126 30 BC157 BCS58 TIP30A »2N3704 8 PSSR 520 20 LS75 35 1s123 g5 LS160 57 L5197 70 15353 g5
AC127 30 BC158 BCYT0 TIP30B 2N3705 9 L Dl Ls21 20 1Ss76 25  1s125 33 LS161 57 LS221 70 LS365 38
AC128 BC159 BCY71 TIP30C 2N3706 9 Ls22 20 LS78 256 Ls126 33 LS162 57 LS240 90 1S366 38
AC176 BC160 8CY72 TIP31A 2n3707 10 Lso0 18 s26 20 LsB3 60  s132 48 LS163 57 LS241 90 LS367 38
AC187 BC168C BD115 TIPAIC 2N3708 10ff LSO1 18 (s27 20 US85 75 (g136 37 LS164 60 Ls242 90 LS368 38
AC188 BC169C BD131 TIP32A 2N3708 10 | LSO2 18 (S30 20  Ls86 28 LS138 50 LS165 75 LS243 90 LS373 100
BC170 8D132 TIP32C 2N3772 170 Jf LSO3 18 1s32 18 LS90 43 15139 50 LS166 105 LS244 85 LS374 100
BC171 80133 TIP33A »2N3773195 f LS04 18 (s37 20 LS92 43 15145 8o LS170 120 LS245 140 LS375 50
BC172 BD135 TIP33C »2N3819 20 | LSOS 18 1538 20 Ls93 43 LS147 130 LS173 90 LS247 78 LS377 110
BC177 80136 TIP34A 2N3820 40§ Lso8 18 [S40 20 LS95 50 Ls148 105 LS174 60 LS251 50 LS378 100
BC178 BD137 TIP34C 2N3823 65 LSO 18 | s47 55  LS96 105 | s1s1 75 LS176 70 LS257 50 LS390 75
BD138 TIP3SA 2N3866 90 f LS10 18 47 68 LS107 36 1s1563 75 LS190 55 1S258 S0 Ls393 75
»80139 35 TIPI5C 283903 10 LS11 18 |54 68 LS109 36  [si55 o LS191 55  LS259 120 LS339 100
»8D140 35 TIP36A 2N3904 10 Jf LS12 18 |s51 20 LS112 36 Ls156 54 LS192 75 LS266 28 LS541 120
s TiPata S Nao0s R LSha 30 Lumoa0 L% % i o oM
8D206 25 LS158 42 LS279 50
80222 TIP42A 25 LS122 50 LS196 70 LS283 58
BF180 TIP120 - -
BF182 TIP121 gg 7444 70 7483 65 74122 50 74163 B0 74192 120
BF184 TIP122 80 7485 100 74123 78 74164 90 74193 110
BF185 TIP141 32 85 7486 33 741256 40 74165 50 74194 80
BF194 TIP142 32 80 7489 165 74126 40 74167 200 74195 60
BF195 TIPI147 18 22 7490 50 74132 55 74170 200 74196 110
PBC214L 5 BF196 TIP2955 22 22 7481 80 74141 75 74173 100 74197 90
B8C237 BF197 TIP3255 gg 22 7492 50 74145 80 74174 1(8)8 74198 180
BF 198 T154! 74199 180
BF199 TiSa4 30 0
BF 200 TiS90 20
»BF244B 22 Tis91 24
BF245 VN10KM 25
BF2568 VN4BAF 2N2907A 25 30
BF257 32 VNGEAF 2N2926 9 30
BF258 25 VNBBAF »2N3063 23 22
BF269 35 ZTX107 2N3054 55 60

ORDERING INFO. All components brand new and full specification All prices exclude VAT.
Please add to total order. Please add 50p carriage to all orders under £15 in value. Send cheque/
P.O. or Access/Visa number with order, Our detailed catalogue is given free with all orders over
£10. Callers most welcome Telephone orders welcome with Access or Visa. Official orders

accepted from colleges, schools, etc. . . Callers most welcome, we are open Monday to Friday.

The Rapld Guarantee

* Same day despatch * Competitive prices
* Top quality components * In-depth stocks
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T elonic Instruments claim that
the new Kikusui oscilloscope
is the lowest-priced instrument of
itstype onsaleinthe UK. The COS
5100, which was shown for the
first time in this country at the All
Electronics Show, is a dual beam
model with a bandwidth of 100
MHz and will sell for £975 plus
VAT.

Features of the instrument in-
clude a third auxiliary vertical
input and a sensitivity of 5 mV/div
at 100 MHz or 1 mV/div at 20
MHz. Also included are sweep
delay and alternate sweep capa-
bility, trigger with ‘autolock’,
automatic trigger or manual
trigger level control, and variable

trigger hold-off to handle difficult
variable mark space- ratio pulse
signals,

The COS 5100 has a6 inch rec-
tangular (8x10cm) flat-face CRT
with internal graticule and an
accelerating potential of 18 KV.
Display modes are CH1, CH2,
dual, CH3 or trigger view, and XY
and add. Used in dual mode with
CH3 and add displayed the COS
5100 will, if put into dual sweep,
show 8 traces simultaneously.

The COS 5100 weighs 7.3 kilo-
grams and measures 340x190x-
450mm. For further details con-
tact Telonic Instruments Ltd, 2
Castle Hill Terrace, Maidenhead,
Berkshire SL6 4)P, tel0628-73933.

Dual Trace 100 MHz Scope

TV Protection

pecial ‘Burglar Alarm' TV

sets will be available in all
Radio Rentals showrooms
throughout Merseyside for a
limited trial period from May to
July 1984. Operating on an ultra-
sonic basis, the alarm device
transmits an extremely high-
pitched and piercing sound when
triggered and is capable of alert-
ing anyone and frightening off
intruders.

All the householder has to do is
switch offthe TV and set the alarm
which becomes ‘armed’ as soon
as the room is vacated. When
movement is detected the alarm
is triggered. Even should the

mains electricity be disconnec-
ted, either deliberately or by
power cut, the alarm will continue
to sound. The TV incorporates a
system for overcoming false
alarms which also allows the user
to re-enter the room to switch off
the device, but they don’t seem to
want to tell us how it works!

On the basis of the market trial
in Merseyside, Radio Rentals will
decide whether to launch the sets
nationally. The 22" screen size
burglar alarm remote control
Teletext television can be rented
for £16.00 per month or there is a
26’ screen size version at £17.00
per month. The rental costs are
only alittle more than the monthly
rental for equivalent sets without
this facility.

Component

L] o A0
Minitile
T he Ship Company’s Compo-

nent Minifile is a plastic stor-
age drawer which contains a
continuous length of thick poly-
thene folded to provide sixty slim
pockets. Each pocket is suppor-
ted by a plastic strip which spans
two runners on either side of the
drawer top, and a strip of paper
can be inserted into each plastic
support toidentify the contents of
the pocket. The Minifileis designed
to store resistors, capacitors and
other small componentsin condi-
tions which allow a particular
value to be located quickly and
easily.

We have had a minifile on trial
for a few months and have used it
to store a variety of different
items. It is not well suited to any

ETIJULY 1984

but very small components, but
otherwise provides an ideal stor-
age medium. Itlooks as though it
ought to be possible for small
items to slip out of the sides of the
pockets but in practice this was
not a problem. Phil Walker took
the Minifile home for a while and
let his son use it for his stamp
collection, for which it proved
ideal except that static some-
times made it difficult to remove
the stamps. This would, of course,
make itunsuitable for many semi-
conductors, althoughitis unlikely
to be used for this purpose any-
way on grounds of size. -

The Minifile costs £11.00 plus
VAT and is also available as a
multi-drawer unit in alocking, por-
table cabinet suitable for field use.
Stockists include Watford, TK
Electronics and Bradley Marshall,

The Ship Company Ltd, Mac-
room County Cork, Ireland.

@® ElectroMusic Research have
produced aMID1 (Musical Instru-
ment Digital Interface) unitwhich
allows any MIDI compatible in-
strument to be used with a BBC
microcomputer. When used with
their MIDItrack programit allows
composition on up to six tracks
with a memory assignment of
7500 notes storing details of
pitch, dynamics, note length and
style. Full on-screen editing fea-
tures are providedand completed
compositions can be saved on
cassette or disk. The interface
box, connection cable and MIDI-
track on cassette or disk costs
£109.95 from Electromusic
Research, 14 Mount Close, Wick-
ford, Essex SS11 8HG, tel 03744
67221.

® Densitron Corporation have
produced a short form catalogue
which covers their range of LED,
LCD, DC Plasma and elec-
tromechanical indicators and dis-
play modules. The catalogue also
describes theirrange oflight pens
and bar code readers and is avail-
able from Mr M. ). Monday, Den-
sitron Europe Ltd, 50 London
Road, Sevenoaks, Kent TN13
1AS, tel 0732-455 522.

@® Lloyds Bowmaker Finance
Group have launched an indus-
trial Achievement Award which
offers a first prize of £15,000 to
the UK small business judged to
be most profitably exploiting a
new idea and best placed to con-
tinue making a profit. The com-
petition is open to all UK owned
companies and unincorporated
businesses with an annual tur-

nover between £100,000 and
£10,000,000, and entrep-
reneurial readers should contact
The Secretary, Industrial Achieve-
ment Award, Lloyds Bowmaker
Finance Group, Finance House,

Christchurch Road, Bourne-
mouth BH1 3LG, tel 0202-
22077,

@ An error appeared in the short
item in last month’s News Digest
concerning South Warwickshire
College’s electronics summer
school. The residential course,
entitled Hobby Electronics, will
run from the 23rd to the 27th july,
not April as stated. The details are
otherwise correct as given, and
further information can be ob-
tained from Graham Winton,
South Warwickshire College of
Further Education, The Willows
North, Alcester Road, Stratford-
upon-Avon CV37 9QR, tel 0789-
66245.

® Serious Software have intro-
duced aninterpreterwhich allows
the artificial intelligence lan-
guage LISP to be run on a 48K
Spectrum. It features colour ‘tur-
tle’ graphics, LOAD, SAVE and
VERIFY functions, user definable
functions with a variable number
of parameters and the ability to
support machine code sub-
routines. The cassette containing
the interpreter and a demonstra-
tion program comes with a pro-
grammer’'s manual and costs
£15.50 including postage and
packing or £20.00 if ordered from
overseas. Serious Software, 7
Woodside Road, Bickley, Brom- ’
ley, Kent BR1 2ES.
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COMPUTER WAREHOUSE

. [N THE * ALADDIN'S' CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT

o HARD DISK DRIVES

RKO5, NOVA, TEXAS compalible
Front load. Free stand or rack mount
Exchangeabie type {via id removal)
me3029 PSU unit for 2 drives
DIABLO/DRE 44-4000A/B 5+5 ex stack from
1000's of spares for S30, 4000, 3200, HAWK ex stock
Plus in house repaw, refurbishing service
Call tor detans or quotation.

EX STOCK INTEGRATED CIRCU
D80B5AH-2 DBOB6  DB8257-5
D8202 D8271  AM2764-3DC
741586 74LS112 7418373
7407 21026 4116:3

£550.00
£293.00
£125.00

refurbished DIABLO/DRE series 30 2 5 Mb disk drives

£993.00

HOT LINE DATA BASE

DISTEL

THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains
ON LINE NOW - 300 baud, full duplex CCITT tones. 8 bit

word, no parity 01-679 1888
AINS FILTER

Cure those unnerving hang ups and data glitches caused
by mains interference

SD5A As recommended by ZX81 news letter matchbox
size up to 1000 watt Inad £5.95
L2127 compact completely cased unit with 3 pin hitted

L Y

1000's OF
BARGAINS
FOR (:AI.I.rnf.\‘}L

3'* .
£

COMPUTER ‘CAB' gi=
All in one quality computer

cabinet with integral switched -
mode PSU, Mains filtering, and twin fan coollng
Originally made for the tamous DEC PDP8 computer
system costing thousands of pounds. Made to run 24
hours per day the PSU is tully screened and will deliver a
massive +5v DC at 17 amps, +15v DC at 1 amp and-15v
DC at 5 amps The complete unit is fully enclosed with
removable top lid, filtering, trip switch, 'Power’ and ‘Run’
LEDs mounted on Ali front panel. rear cable entries, etc.
etc. Units are in good but used condition - supplied tor
240v operation complete with full circuit and tech. man.
Give your system that profenlonal finish for only
£4995 + Carr. Dim. 19 W|de 16 deep 10.5" high

seable area 16"w 10
Xlso available E SS PSU wnh FANS etc. Internal dim.

CALL SALES_OFFICE FOR PRICES

SAVE
T-£25Q

Keep your hot parts COOL and RELIABLE
with our range of BRAND NEW professional
coolin ns.
ETRI 99XUOI Dim 92 x 92 x 25 mm.
Mintature 240 v equipment fan complete with
finger guard £9.95.
GOULD JB-3AR Dim 3" x 3" x 25" compact
very quiet running 240 v operation. NEWE6,9
BUHLER69.11.22. 8-16 v DC micro
miniature reversible fan. Uses a brushless
servo motor for extremely high arir flow,
almost silent running an guafanteed 10,000
hr life. Measures only 62 x 62 x 22 mm
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data.
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fan supphed tested EX EQUIPMENT 240 v at
£6.25 or 110 v at £4.95 or BRAND NEW 240v
at £10.50. 1000’s of other fans Ex Stock

all for Details. Post & Packing on all fans £1.6Q

EPROM COPIERS

The amazing SOFTY 2. The ‘Complete Toolkit
for writing. copying, modifying, and listing
EPROM ofthe 2516,2716,2532,2732

range Many other functions include integral
key! oard cassette interface. serial and parallei
data vo. UHF modulator.

ONLY £169.00 + PP£2.50

NEW ‘GANG OF EIGHT intelligent 280
controlied gang bang programmer for ALL
single 5V rait EPROMS. Copies up t0 8.27128
intyp. ONLY 2 MINUTES! Internal LCD
display and checking routines for IDIOT
PROOF operation. ONLY £395.00 + PP £3.00
Data sheets on request.

'COLOUR MONITORS

NOVEX NC-1414-CL Fully cased brand new
14" colour monitor. Many exacting features
such as RGB TTL and PAL composite video
inputs, Internal speaker and audio amp,
REEN TEXT" swilch for high def text

socket Up to 750 watts - £9.99

SUPER PRINTER SCOOP
SRAXD, ceNTRONICS 739-2

w The “Do Everything Prinier” at a price that will
NEVER be repeated. Standard CENTRONICS
parallel interface for direct connection to BBC,

. ORIC, DRAGON eic. Superb print quality with full

3 in addressable gra hics and 4 type fonts plus
HIGH DEFINITION internal PROPORTIONAL SPACED
MODE tor WORD PROCESSOR applications. 80-132
columns, single shoelh procket or rol paFr handling plus
much more. Avatlable ONLY from DISPLAY ELECTRONICS
at the ridiculous price of O#LY £199.00 + VAT Complete with
full manual etc. Limited quantity -Hurry while stocks last.
Options. interface cable Sspecnfy for BBC, ORIC,

DRAGON or CENTRONICS 36 way plg £12.50. Spare ribbon
£3.00 each. BBC graphics screen dump u1!|llty program £8.50

Carriage and Ins. £10.00 + VA
GE TE MIP INTE ASR33\—
A massive purc?ase of lhek;e desk topR I/o es \\

applications and matching BBC colour
scheme make this monitor ideal for the most
exacting user. Brand new and Fuily Guaranteed
only £199.00 + £10.00 carr.

DATA MODEMS

Join the communications revolution with our
range of EX TELECOM data modems. Made to
most stnngent spec and designed 1o operate
for 24 hrs per day Units are made to the
CCITT tone spec With RS232 /o levels via
a 25 way D skt Units are sold n a tested
and working condition with data Permission
may be required for connection to PO lines.

MODEM 2B "Hackers Special” fullg tled: ed
up to 300 baud full duplex, ANSWI

modes. AUTO ANSWER. Data i/o via
standard R§232 25 way 'D’ socket. Just 2 wire
connection to comms line. Ideal networks etc.
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of ONLY £65.00 +
VAT + Car.

MODEM 20-1 Compact unit for use with
MICRONET. PRESTEL ot TELECOM GOLD
etc 2 wire wrett connect 5 baud transmit
1200 baua recens Datd 1 ovid A8242 D
socket Guaranteed wormng with data £49 95
MODEM 20-2 same as 20-1 but 75 baud
recewe 1200 baud transmit £130.00
TRANSDATA 307A 300 baud acoustic
coupler RS232 i/0 £95.00

NEW DSL2123 Multi Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 full duplex. Or 1200-1200 half
duplex modes. Full auto answer via modem or
CPU LED status indicators. CALL or ANS
modes Switchable CCITT or BELL 103 &
202. Housed n ABS case size only 2.5 x 8.5"
x 9”. £286.00 + VAT

For further data or details on other EX STOCK

Made to the very highest
spec the TEC Starwriter
FP1500-25 features a
heavy duty die cast
chassis and DIABLO type

rinter -terminal
prin inals enables us to ofter you FROME 198 + CAR. + VAT
over £1000. Unit comprises of tull QWERTY,

keyboard and printer for data |/0 auto data
typewriter. Vanable forms tractor unit

off line data preparation and ridiculously
serial intertace, internal vertical and

Options: Floor stand £ 12.80 + VAT
many other teatures. Supplied complete
Carr & Ins £10.00.

PROFESSIONAL KEYBOARD OFFER
ALPHAMERIC 7204/60 full ASCII 60 key upper, lower + controt key, parallel TTL
5&-12 DC. £39.30.

standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
The FABULOUS 25CPS TEC Starwriter
print mechanism giving
superb registration and
ofter full DIABLO/QUME
'Many other features include bi directional
internal buffer, standard RS232 serial interface with handshake

these quality 30 cps printers at a SUPER
Lo Fullyfledgﬂdmdustry standard ASR33 data
electronic keyboard and printer mech with
detect circuitry RS232 serial interface. 110
enables full width - up to 13.5" 120 column
cheap and reliable data storage Suppliedin
horizontal tab settings, standard ribbon
KSR33 with 20ma loopinterface£125.00 +
with manual. Guaranteed working £130.00 or
An advantageous purchase of brand new surplus allows a great QWERTY. full travel,
output plus strobe. Dim 12" x 6" +
conversions etc. pcb DIM 15" x 4.5°£2495  Carnage on keyboards £3.00
W AT ONLY £49F+ VAT=——— |
ONEW A T T
print quality. Micro-
command compatability \a fl'actlon
printing. switchable 10 or 12 pitch, full width 381 mm paper handling with upto
Supplied absolutly BRAND NEW with 80 day guarantee and FREE gaisy wheel

LOW PRICE against their original cost of
terminal. Many features including ASCII
print face similar to correspondence quality
baud, 8 bit paper tape punch and reader for
paper, upper - lower Case, standard RS232
good condition and in working order
adjustable baud rates, quiet operation plus
Sound proof encl +
untested £85,00, optional floor stand £12.50 8 Al RN
chassis keyboard offer at tractions of their onginal costs
DEC LA34 Uncoded keyboard wnh 67 quality, GOLD, normally open switches on
s ]
SUPER DEAL? NO — SUPER STEAL"
processor electronics
and full contrci via CPM Wordstar etc
163 characters per line. friction feed rollers for single sheet or continuous paper.
and dust cover. Order NOW or contact sales oftice for more information. T KO

FOpncmal extras RS232 data cable £10.00. Tech manual £7.50 Tractor feed

140.00. Spare caisy wheel £3.00. Carriage & ins (UK Mainland) £10.00.
ELECTRONIC
COMPONENTS

667% DISCOUNT :::::

Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains, we have thousands of 1.C.'s. Transistors, Relays, Cap's. P.C.8.'s. Sub-assemblies.
Switches. etc etc. surplus to our requirements. Secause we don't have sutficient stocks of any
one item to nclude N our ads we are packing all these items into the ‘BARGAIN PARCEL OF A
LIFETIME Thousands of components at giveaway prices! Guaranteed t2 be worth

at least 7 nenes what vou pay. Unbedable value!' Sald by weight

2.5kls £4.25 + pp £1.25 Skis £5.90 + £1.80

modems contact sales office.
Carnage on all modems £10 00 + VAT,

10kis £10.25 + pp £2.25 20 kis £17.50 + £4.75

3

19"w. 16"d. 10.5"h. £19.95. Carriage & insurance £9.50.

JIDEO MONITOE

5" CASED Superb fittle unit made by
HITACHI in ergonimcally designed free
standing case. Very hngh definition wll) displa)
small but readable 132 columns wide! 12v DA
opp @ 800 ma. so ideal for mobile use.
Supplied in AS NEW condition complete with
data. Composite 75 ohm vid inp. Black & White
CRT £45.00 or Green CRT £55.00
Carr & Ins £5.00
12" CASED. Made by the Bntish KGM Co.
Designed for continuous use as a data
display station, unit is totally housed in an
attractive brushed aluminium case with ON-
OFF. BRIGHTNESS and CONTRAST
controls mounted to one side. Much
attention was given to construction and
reliability of this unit with features such as,
internal transformer isolated regulated DC
supply. all components mounted on two
fibre glass PCB boards - which hinge out for
ease of service, many internal controls for
linearity etc The monitor accepts standard
75 ohm composite video signal via SO239
socket on rear panel. Bandwidth of the unit
is estimated around 20 Mhz and will display
most high def graphics and 132 x 24 lines.
Units are secondhand and may have screen
burns. However where burns exist they are
only apparent when monitor is switched off.
Although unguaranteed ali monitors are
tested pnor to despatch. Dimensions
approx. 14" high x 14" wide by 11" deep
Supplied complete with circuit. 240 voit AC
operation. ONLY £45.00 PLUS £9.50 CARR.
24" CASED Again made by the KGM Co
with a similar spec as the 12" monitor
Originally used for large screen data
display. Very compact unit in lightweight
alloy casedim. 18" Hx 17" D x 22" W. All
silicon electronics and composite video
input make an ideal unit for schools, clubs.
shops etc. Supplied in a used but working
condition.

ONLY £55.00 PLUS £9.50 CARR & INS.

SEMICONDUCTOR
‘GRAB BAGS'

Mixed Semis amazing value contents
nclude transistors, digital, linear, 1.C's triacs,
diodes, bridge recs., etc. etc. A devices

? uaranteed brand new lull spec. with manu-
acturers markings. fuily guaranteed,

50+ £2.95 100+ £5.15.

TTL 74 Series A gigantic purchase of an
“across the board” range of 74 TTL series
1.C's enables us to otter 100+ mixed
“mostly TTL" grab bags at a price which two
or three chips in the bag would nnormally
cost to buy. Fully guaranteed all 1.C.'s full
spec. 100+ £6.90 200+ £12.30 300+ £19.50

DEC CORNEN

MOSTEK CRT 80E Brand new dual
eurocard, Z80 based VT100 PLUS
emulator with graphics etc
BA11-MB 3.5" Box, PSU, LTC
DLV11-J 4 x EIA interface
RKOS-J 2.5 Mb disk drives
PDP110S Cpu, Ram, i/o, etc.
RT11 ver. 38 doc kit
LA38 Decwriter EIA or 20 ma
KLBJA PDP 8 async ifo
MIBE PDP 8 Bootstrap option £73.00
DILOG DQ100 RKO5 LSI 4 x RKOS disk
controller £450.
MSC4804 (Equiv MSV11-L) 256k bytes
ram card £499.00
LAX34-AL LA34 tractor teed £85.00
1000’s of EX STOCK spares for DEC
PDP8 POP11 PDP15 & periperhals.
Call for details. All types of Computer
equipment and spares wanted for prompt
CASH PAYMENT

£499.00
£383.00

ALL PRICES PLUS VAT

Allpnces quoted are for U.K Mainland, paid cash with order in Pounds Stirling PLUS VAT Minimum ordervalue£2.00, Minimum Credit
Card order£ 10.00. Minimum BONA FIDE account orders from Government depts., Schools, Universities and established companies
£20.00 Where post and packing not indicated please ADD £1.00. + VAT Warehouse open Mon-Fri 8 30 - 5.30. Sat. 10.15- 5 30.
We reserve the right to change prices and.specifications without notice. Trade, Bulk and Export enquiries welcome.

32 Biggin Way, Upper Norwood, London SE19 3XF ﬁ
Telephone 01-679 4414 Telex 27924 @
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Heat Sensing
Light

S emiconductor Supplies Inter-
national Ltd have introduced
a 40 watt security-courtesy light
which switches on automatically
whenitdetectsinfra-redradiation
from a heat source such as the
human body. The sensing range is
12 metres, the spread 90 de-

Preset
Threshold
Shock Sensor
A new shock sensor based on

high-reliability reed-switch
technology has been developed
by Hamlin. The Model 5818 sen-
sor produces a signal when a pre-
set threshold shock force of given
magnitude and direction is ex-
ceeded, and its potential applica-
tions include shock sensing and
safety-device actuation in the
automotive, farm-machinery,
materials-handling and construc-
tion industries.

The sensor consists of a mag-
neticreed switch surrounded by a

compression-type coil spring
linked to a toroidal ferrite
magnet. The mass ofsthe magnet
and the spring constant are selec-
ted so that the reed switchis actu-
ated when a given acceleration
force is applied. The switch
assembly is enclosed in a rugged
housing which protects the com-

ponents and is also used for

mounting the electrical connec-
tions. The standard Model 5818
has a threshold sensitivity of 5G,
but other sensitivities are avail
able to customer requirements.

Maximum switching voltage is
200V DC, and maximum switch-
ing current is 0.5A. The contact
rating is 10W. Operating time is
typically 8ms after the threshold
sensitivity is exceeded, and the
duration of contact closure is
typically 16-22ms. The sensor
measures38mmx13mmx10mm,
and its operating temperature
range is —35 Cto +85 C.

Hamlin Electronics Europe Ltd,
Diss, Norfolk, IP22 3AY, tel0379-
4411.

HAMLIN 5g15
- IMPACT £xp

grees, and the unit has an output
which canbe used to switch other
lights or electrical equipment.
The unit is adjustable to stay on
for between 2% to 5% minutes
after it ceases to detect infra-red
radiation. The output can be used
to control other electrical equip-
ment consuming up to 400 watts,
for example, other lights round a
building, a burglar alarm or
halogen security floodlights.
These may be selectively switch-

ed when the building is left unoc-
cupied or when the occupiers go
to bed. The unit is Design Centre
approved and measures 9x4%x
33 inches (approx).

In domestic situations the unit
offers the convenience of an out-
door or indoor light to auto-
matically welcome guests in a
parking area orata front entrance
or to deter intruders. There are
also safety and economy applica-
tions, for example, the lighting of

landings and staircases where
there are elderly people or where
lights would otherwise be left on
all night for security or to cater for
intermittent traffic.

The security-courtesy light
costs £86.00 including VAT, pos-
tage and packing and can be
ordered from Semiconductor
Supplies International Ltd, Daw-
son House, 128-130 Carshalton
Road, Sutton, Surrey SM14RS, tel
01-643 1126.

Exhibitions,
Conferences,
Etc

t's all of three months since we

last presented a round-up of
forthcoming conferences, exhibi-
tions and other meetings of in-
terest to the electronic fraternity,
and the pile of pressreleases once
more looms large before me,
Here, then, in something like
chronological order, are the pick
of the bunch.

Electronics for Peace are hold-
ing a series of regional conferen-
ces this summer in order to allow
electronic and computer en-
gineers to meet and discuss the
wider social and military implica-
tions of their work. The first con-
ferenceisin Sheffield on Saturday
June2nd (the dayafterthisissueis
scheduled to appear, but we
know some people manage to get
hold of their copy early), the
second conferenceis in Bristol on
Saturday june 9th and the final
oneisin London on Saturday June
16th. Details are available from
EfP, 151 Courthouse Road, Maid-
enhead, Berkshire SL6 6HY, tel
0892-46354 0r0628-20225 (both
numbers evenings only).

The Computer Fair is described

ETIJULY 1984

as Europe’s biggest personal and
small business computer exhibi
tion and takes place at Earl's
Court in London from the 14th to
the 17th June. The Exhibition is
arranged in two distinct areas,
one devoted to home computers
and one to business systems, and
the firstdayhasbeendesignateda
business/trade only day. Open-
ing hours are from 10.00 am to
6.00 pm on the 14th, 15th and
16th June and 10.00 am to 5.00
pm on the 17th, and further
details can be obtained from the
Exhibition Manager, The Com-
puter Fair, Reed Exhibitions,
Surrey House, 1 Throwley Way,
Sutton, Surrey SM1 4QQ, tel
01-643 8040.

The Electronic Organ Con-
structors Society are holding a
TMS 3617 workshop (whatever
that is) i1 tondon on the 23rd
June. Other meetings in London
this year include a session on
amplifiers and speakers on Sep-
tember the 8th and one on PCB
manufacture and UV box con-
struction on the 17th November..
The EOCS is a non-profit making
organisation which exists to pro-
mote the design and construction
of organs and other electronic
musical instruments by amateur
enthusiasts. Itholds five meetings
a year in the London area and
others in the provinces and also
publishes a magazine five times a
year. Details of both the meetings

and the society generally are
available from Percy Vickery, the
Publicity Secretary, 5 Cringle
Avenue, Southbourne, Bourne-
mouth, Dorset BH6 4HX, tel
0202-423863.

The Leeds Electronics Show is
in its 21st year and takes place at
Leeds University from the 3rd to
the 5th July. The show includes a
full programme of seminars and
the organisers claim that the
exhibitors will range from large,
established, market leaders inthe
industry to small up-and-coming
companies. For details contact
the Leeds Electronics Show, Evan
Steadman Services Ltd, The
Hubb, Emson Close, Saffron
Walden,Essex CB10 1HL, tel
0799-26699. )

The What Peripherals? exhibi-
tion will be held at the Barbicanin
London from the 13 th to the 16th
September and promises to offer
visitors the opportunity to com-
pare a wide range of peripherals
for their systems, The full-colour
magazine and stand guide which
will be issued free to all those
attending contains comprehen-
sive details of all peripherals
whether the manufacturer is ex-
hibiting or not. Tickets cost £2.00
each for adults and £1.00 for
under sixteens and can be pur-
chased in advance from Com-
puter Marketplace (Exhibitions)
Ltd, 66 Wymering Road, London
W9,

The International Symposium
on Electrostatics takes place in
Southampton fromthe26thtothe
28th September, and aims to pro-
vide an understanding of the fun-
damentals of this subject and to
discuss the applications and
hazards. The symposiumis organ-
ised jointly by Southampton
University and Oyez Scientific
and Technical Services Ltd and is
aimed atawide range of specialists
including those in the microelec-
tronics, avionic and other indus-
tries. For details contact Miss
Helen Raquet, Oyez Scientific
and Technical Services Ltd, Third
Floor, Bath House, 56 Holborn
Viaduct, London EC1, tel 01-236
4080.

The World Computer Ergono-
mics Conference will be held at
the Whitbread Conference Centre
in London on the 4th and 5th of
October and aims to bring man-
agers, users, designers and pro-
grammers together to discuss
input languages, interactive pro-
cedures, VDU health hazards,
input devices and work-station
ergonomics. The conference is
sponsored by Ericsson Informa-
tionSystems and willbetouringto
three of the American States and
to Amsterdam, Dusseldorf and
Helsinki as well as London. For
details contact Karen Lee, Con-
nexion, 72 Fielding Road, Chis-
wick, London W4, tel 01-995
8536.
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This list contains only a fraction of
CRICKLEWOQOD'S stock.Please add
60p p&p & 15 VAT to all orders.

Offictal orders from schools. colleges.

Govt Depts. etc. welcome.

Rf SIS TORS

LOW NOISE
100 70
10MQ

LWWE24 2p
AWE24 3p
WE24 8o
2WE24  12p)
METAL FILM
ULTRA STABLE
0.4 WEXTRA
LOW NOISE
109 YD 1M
2%E2d 5p
1% £24 6p

LOW DHMIC

GLAZE AW

02211108 20!

1 E2411p

WIRE WOUND |10
ONCERAMIC |
E12SERIES | 1o

PO EDEDLWWNN A — -
W WL N R R

4Iwo4r |53
twEKB  33p|35
1010 1iW 10 22
1033k 37p]35

POTS & P
PRESETS |4
47

ROTARY POTS | 100
LOW NOISE 100

'« "SPINDLES {100
E3SERIES 100
4K7TO 2MLIN 100

38p
4K 710 2MLOG | 220
38p | 220
As above wilh 220
DP Mains Switch | 220
88pl 220
As above stereo §470
inoswircht 90p 470
PRE-SETS PIRER 1470
IDUSTPRODFI |4/0
E310C:tat0Mir | 470
Mincvert  15p| 1000
MiniHonz  15p| 1000
Standard Vert 1000
18,

°
)
1S3
]

Standard Horiz 2000

18p| 2200
CERMET 20 | 2200
TURN 2200

PRECISION 4700
PRESETS 4700

uFit
10
1 22

CERAMIC 100V { 55

OISC(PLATE) | 39
e12micro Mini} o)
TYPICALLY 100

i 195 100
IpF 10 10nF Tp {20

POLYCARB 5% |334
SIEMENS 7 5mm | 350
MINTBLOCE12 |4 70
nFrobnF 7| 000
8rk10a70F 81000
56nF 10 1500F | 2500

10,

°
~
~
=3
&

100V
*00nt 1o *sone [3399
1

"
470nF (o se0nF [ 4399
26,

) 7401
680nF 007452
1uF ome 350 | 7893
POLYESTER 7408
250V RADIAL 7308
€280 7409
OnF 15nk 7410
220F 3InF gons
47nF 680F 7412
100n* 0] a5
1500k 200 "0
P
330nF 3700F ;:;ﬁ
13p
680nF 1p [ 1420
Tuf 2201543,
1 BuF 39a ;435
22uF 39p[7423

FEEDTHROUGH | 7426
nF 500V Ipd7a27
HIGH VOLTAGE | 7428

Capactas  |7430
please enquere 7432

manry types o~ 7433
Stock 1437
TANT BEADS | 743H
135V 14p [ 7440
22 35\ 1apf744r
33 35v 1apf 7442
47 35y 14pf 7443
68 35v 18p] 7444
10 35v 1apj7445

2235v 14p] 7446
33 35V 18p| 7447
a716v 18p| 7448
4735 20p] 7450
68 25V 20p] 745!
6 8 35V 21p} 74523

10 16V 18pf /454
10 35V 27p| 7980
15 10V 220}7470
15 16V 30pf7472
15 25V 32p|7473

2263v  26p)747s
22 16V 29p)7475

330V 30p)7476
47 3v 14p{7480
4763V 34pj7481
.47 16V 3gp}7482
100 3v 32p)7483
7484

CECECTROLYTICS [ 7485
Momiy 7486
7489

Matsushita
(Panasonic) &

ns
AXIALS (Wires
5% HI STAB each end)

v
63
100

16 75p
25 89

o EISERIES RADIALS (PCB
50! to 500K 89p | wiresoneeng!
Matsushtaonly

v
B 6p
0o 6
1w T
0 e
16 8p

6 aap
10 50p
16 65p

~Plazoo 10 65p
vaoﬂsmz,o:;p 3700 16 98p ;:g:?
330nF to 1800F 741512

20, raLs

PHONE FOR LATEST PRICES AND DELIVERY

7491
7492
7493
7494
749%
7436
7497
74100
74104
74105
74107
74109
74110
74116
74118
74119
72120
74121
74122
74323
74125
74126
74128
74132
74136
74141
74142
74143
74148
74145
74147
74148
74150
74159
74153
74154
74155
74156

7415158

| 7415160

PHONE FOR LATEST PRICES AND. DELIVERY

PHONE FOR LATEST PRICES AND DELIVERY

74L51861
7415162
74L5163
7415164
74L5165
74L.5168

J7aus169

7415170
7415173
7415174
7415175
7415181
7415183
7415190
7415191
7415192
7415193
7415194
7405195
74L5196
7415197
7415221
7415240
7405241
7415242
7415243
7415244
7415245
1415247
7415248
7415249
74L525)
7415253
7415257
74L5258
7415259
7405261
7415266
7415273
7415275
7415279
74L5280
7415283
7405289
74L5290
7415293
7405295
7415298
7415299
74L8323
7415324
7415325
7415326
7415327
7415347
7415348
/7415352
7415353
7315362
74L5365
7415166
7415367
7415368
7415373
7415378
7415388
1415390
7415393
7415139%
7415396
74LS398
7415399
7415445

PHONE FOR LATEST PRICES AND DELIVERY

N3 200 : MPSA06 : Reciangular
m 2n3T13 138 MPSA10 Stackable LEDs
ASR

MP54 13
1802 2N37'5 G5A
25504 2N3716 M"Sﬁ"
6502 283773 MPSA 16
5500 IN3B19 3 MPSA1B
e
6808 2N3866 3 N
8035 2N3903 - ms 43
K ? SA55
BOB0 A ;mggg; 114{ MPSASE
Sooa 2N3306 3 MPSABS5 CAJ053  2.80
7808 7N403G : MPSAE6 Al 240V Prmary TEE TS
2N40DY 6C MPSA 70 606V 909V 2
MEvores | 28807 o 00 | MP3A42 Y202y BATTERILS
21142000 gNe03 B 2 I 2 MPSAG3 p 150 15v Top quality
2564 IN4037 25 MPSLO! 100mA Don't throw
- ING240 BC MPSL 51 MA1IBEW 2 40)1a these batteroes
2N4400 15p{ BC MPSUD1 € HA 388 away — they
20 L5 2N4a01  27p 8 37]MPSLO4 1. ICL 7106 . 265] crargeupto
AU > MPSUOS - 200v iCL 7107 1000 umes'
2 MPSL06 ; L7611 5 26| HP2(1 24M) 2.39
fayhi8 3 MPSUQ 7 ICL 8038 HP2(4AMI 4.75
gf?gm W MPSUS1 : ICM7555 of HP7m AN 99p
eTee: > MPS})SS e ks ICM 7556 HP11(1 2AH)1 2.29
o = MPSUSE L es 489 Lgri2e 4 26| PPIMOMAH)
7489 - N MPSUS 7 ) 3 pLC7130 These gonds are 495
4189 LM 0 g e TIC1060 agp| Cas. heavysendextra]  Chargers
AL e 1 7 % TIP29C TIC106M 68p) ¢ 35° p::a‘wf(v:nm” I;Pfsl’:cw 6 of
7405287 119304 4 LF 353 X e
7415288 ncea ebplis diferencen |ffianit> vos|
7415289 3ot TIC1e8 e8ofirace giogr, SN
9 o} LF356 TYPEM:
MISCLOGIC iC BAT 116G T B0 - As above but
ADCOBO4 RIS 21 e faster charge for
Aocomt O Tic 16n 8apl i miaan : ol o0
INS16/) TIC126A 72p] L M34ON e £5.50
INS1771 £ TIC126B T2p| L MISOK . PEA i
Rozs e & "TA\C‘QBL — g HP7 Upto 4 ata
:Ei?’éé%r. TIC1260 77| L M380NE el £5856
SAA5010 TICY28M 96p| LMIB AN
saas0t; M TRIACS N 140 ANTEX SOLD
saav020 Q) Texas 400V Track Curtec 1 48] ERING IRONS
SAAS0S0 e 10220 Case Pinirsartgr 1 79fC240 05w 5.20
5445040 (OF TIC 206334 100P-ns X5240 125W?
SAAB04Y o 66p Verohiog 5.40
SAA50L0 TIC225D 64 2831 " yeoWining | ironStand 175
SAA5052 ) Pen - Spool 3.35]  Elements
SAAS0G 5 TIC226D18A Spare Spao! 75p |Sll(ezlrgna| 205
BY26 p Combs 6o C240 8as
8728 [Y7] TIC236D112A - No 2 ISmalll B5p
BT94 11
8147 - TIC246D116A 1 FERRIC
B1LS9%
BILSS6 < TIC253D120A) 22p)  CHLORIDE o o6 5man
BILS9/ - o Quick dissolving 8%
811598 TIC263D125A Enough tamake n, 51 (Med 185p
6522 [« 4 211 over 1utre 169 Ny 52 (1ge | B5p
6532 ETCHRESIST | 50LDER 126gms
o] o O1ACS TRANSFERS | 1a 95
8158 [V BR100 29 1 Thinlings 228w 310
Ea ST2 29 2 Thik hnes 9
B216 [VF] 3 Thinbends
8224 z 4 Thick bends
8226 many inc 2 pinads O Connectors
zaoacre © R el o 5 Way Solder
ZBOADART CAT 3 g’ B hotes | Mol 1.80
ZBOAOMA 200 500mwW 03 Feuge c* JFemate 209
zgoari O - £24 Series ol IR
Ti588A L 9 Muxture Female 209
ATTOKN T awan ey ’,""'3"5:,, Covers  1.00
VNG 4Seres = Phono Plugs
VNGBAF oy e ShAoE one e B
Positive B 2Tx107 ;&scsscs'm o fWrerven  1sp
00 A Z1x108 (SHIGLESIDED fLine Skts  1.20
. AC I o : "osfra: S+ 30w
;gﬂg: ggs 7 Z1%30¢ vrackets 420 - 195mm |28 30p
78L 244 29p 1 3 ZTX302 1 amplype =
3 27x303 AGY100. 28Bp 420 - 245mm  EESIERISIGI S RI
1 Amp T0202 2 o 2Tx304 W02.200: J4p 2.9
78057 asp J 27x310 w04 1200 38p DALO ETCH
18127 asp 27%x311 WOB 1B0O: 50p . RESIST PEN
;svsv 45p 239C 2Tx312 ) - + spare nib 1.20ueeEYEIVIES
8241 It : 27X313 1 wilh hols = :
= 2, i : Z1x314 e oor a6p | NES534A SENSITIVE PCB | TOGGLE (MINI)
[ o 21x320 50212001 50pJRC3134  3.95 ) 1siClassEpoxy |SPST 9p
1908 29 21x330 504 1400: SSpfRC4195 Glass For better fSPDT 59p
19012 a9p : Z1x341 208.800. 66ppRC4558  adp [ results than OPDT 89p
19015 49p 27X 450 E 5 sp;:ing Expose E:"gYTC OFF 90p|

T eI ORDER ELECTRONICS L
SPECIALISTS $) . e

RRICES SN, PHONE 40 CRICKLEWOOD BROA

FOR LATEST PRICES LONDON NW2 3ET

AND DELIVERY 01-452 0161/01-450 0995 TIx:91497

Riaale olded

1 Amp. T0220 J4041Z 50p | BC 338 15pl BFY 50 ZTX500  14p§ 6 amp type A <
79057’ 57p 40673 70p§ BC440 BFYS! 2TX501 14p] Square with holef SL490 X 100 « 160 2.
79127 s7y J40822 BC441 49p] BF Y52 3p] z1x502  14p] PWO1100) 950 SN78003 100 x 220 2.
79157 57p J40871 8C460 BFYS3 2TX503  17p] PW02 (2001 99p|SN76013 2.95] 203 ~ 114 2.
(3247 s7p]s0872 BC 461 B8SX19 ZTX504  24p| Pwo4 140011 30| SN76023 2.98] 233 ~ 220 6.
AC125 BC516 BSX20 ap] ZTx510  24p[PWO06 160011 39| SN76033 2 98] Double Sided
TRANS AP BC517 BSX21 2TX530  24p|———————]TA7204 89| 100 x 160 2.
ISTORS Yyl BC5468 8U104 2Tx531  28p [ 25amp 1vpe 20] 100 « 200 2.
2TX650 45p Metal clad with 78]203 x 14 2.
anazi 210026123 Bease e note 82| 233 = 220 690
m2219a 28| 2612 e 3 oEETIGTI <0’ 1001 262 97} Devetoper for
BU126 14 KD212001 2.75 11| above ide non
IN34a 300k 0414001 325 88 use Sodiwm
8uU208  2.25f 1nB21 700
K06 (6001 4 10 08| Hydroxige)
BU205 1.75] 1nB23 920 K98,80
BU206 189 1N914 a0 35,, e ovarats0 .87 m 298
8U208 1984 1N916 6, .;
BU226 495§ 1N4001 g
BU326S 235§ Inaoor ANy 78] Pmices ren
145% 1Na003 many inc 2
145] 1Ne00a 5ol specansecout 74] Sold connacting
135k yN4005 p AT -gS
295 1N4006 LED LAMPS z
395 yN4007 R-Red ' -87
3 5.95] 1N4003 G - Green -37
48p| 2N2906A  30p 1N4148 Y - Yellow g
1.13] 2N2907 25p 1N4150 Large Diftused
1.13F 2N2907A  26p . 1N4448 14
SSpl 2N2920  9.25 IN5400 RSD 9p|
39p) 2N2926  10p TN5401 G50 15p
29p] 2N3053  32p 1N5402 Y5D 15p
a8p 2N3C54  SBp 3.00 Small diffused
88p| 2n3055  60p 3.80 AID 8p
68p| 2n3055K 1.20 219 G3ID 12p
62p| 2n3439  98p 225 ¥3D 12p
74p| 2N3840 80p é(‘ig
69p] 2N3481 125 250
396] IN3a42 138 228 o % 4 Core 4 Screens
259] 2n3553 2,65 - YiM 27p
78p] 2N3638  SS5p 4.85 Usoeicient Op ‘Cu'e.Slngles‘p
a9p| 283702 v0p 5.55 R5C 12p o
68p| 2n3703  10p 2.45 GSC 17p 80p
2 25| 2N3704 10p 3.34 ¥5C 17p
3sp| 2n3705  10p 53p Super brght

nigh efticiency
Large {100 umes

N ighter
165| 2N3708  10m MIE255T rso” " 3gp
39p] 2n3700 100 | BC MJE 30557 G5U a2p 289
59p] 2N371 10p s MPSAQ5 Y5u azp T4,

2N3 74 2.98 MPSA 12 17p
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NEWS:NEWS:NEWS:NEWS:NEWS:NEWS:NEWS

Piezo
Resonators

) BS have introduced into the
UK the UN-Quartz range of
piezoelectric ceramic resonators
which, they claim, offer excellent
stability for a wide variety of tun-
ing applications at a fraction of
the cost of quartz devices.

Using a circular piezoelectric
element supported at its central
nodal points and operating in the
radial resonant node, the reso-
nant frequency is inversely pro-
portional to the diameter. To
accommodate a range of res
onant frequencies from 185kHz
to 500kHz five package sizes are
available from 0.430 inches to
0.740 inches. Frequency toleran-
cesof* TkHz are standard and the
resonator will not drift more than

+ 0.2% from the 25°C frequency
overthe range —20 to +65°C. The
resistance at resonant frequency
is less than 10 Ohms.

The UN-Quartz resonators
are said to be ideally suited for
tuning high frequency, square
wave oscillatorsin clock and baud
rate generators for computers,
calculators and digital instru-
ments. In telecommunication dial
tone synthesiser and digital
pulse dialling they provide an
inexpensive sine and square wave
control and are cost-effective for
frequency controlin TV receivers,
CRTdisplay terminals and carrier-
current systems for remote con-
trols and alarms.

A comprehensive manual des-
cribing standard types, specifica-
tions and circuit applications is
available from RBS Ltd, Unit 4,
Airport Trading Estate, Biggin
Hill, Westerham, Kent TN16
3BW, Tel Biggin Hill 71011,

- Alarm

Yourself

he Blade DIY electronic
alarm kit comes as a basic kit
which can be extended almost
indefinitely by means of a wide
range of add-on modules. The sys-
tem can be extended to provide
fire as well as theft alarm facilities
and the manufacturers claim that
it can be installed in your house in
a single weekend.
The basic kit includes the con-

- trol unit, an outside bell, aninside

siren, a rechargeable battery, a
personal attack button, a stan-
dard pressure mat, a stair-type
pressure mat, apatio door switch,
five magnetic door switches, 50m
of four-core cable and 100 cable
clips. Accessories which can be
purchased to extend the system
include window foil and connec-
tor blocks, a breaking-glass
sound detector, an infrared in-
truder detector and an external
strobe light. Further door switches,
pressure mats, etc can also be
added to the system and all the

accessory packs come complete
with instructions. The system
uses a key rather than a combina-
tion lock for setting and uses the
usual entry and exit delay arrange-
ments.The protected area can be
divided into two zones so that you
can move freely around in one
part of the house while unoc-
cupied areas are protected, the
circuit is so arranged that cutting
any of the wires will sound the
alarm, and the bell is timed to
sound for 20-30 minutes once
triggered before resetting, thus
complying with the noise pollu-
tion laws. The four-core cable
supplied is colour coded and the
main wiring diagram in the in-
struction is similarly coloured so
as to make installation as simple
as possible.

The Blade alarm system basic
kit costs £143.75 inclusive of VAT
and the various accessories range
inprice from amatter of pence for
anti-tamper switches up to
£54.90 for the infrared intruder
detector. Blade Electronic Securi
ty, 217 Warbreck Moor, Aintree,
Liverpool 19 QHU, tel 051-523
8440.

® B&R Electrical Products of
Harlow have launched a mail
order component catalogue bac-
ked by a same-day despatch ser-
vice and a telephone ‘hotline’ for
technical advice. The catalogue is
extensively illustrated, covers
connectors, switches, relays, cir-
cuit breakers, meters, etc, and in-
cludes such hard-to-find items as
DIL attenuators and rotary coded
switches. Copies are available
free-of-charge from B & R Electri-

cal Products, Ltd, Temple Fields,
Harlow, Essex CM20 2YD.

® Acorn Computers have won
the Queen’s Award for Techno-
logical Achievement for their BBC
microcomputer. The Award pays
special tribute to the advanced
design of the machine and com-
mends Acorn “for the develop-
ment of a microcomputer system
with many innovative features’’.

Courses

A lotofliterature haslandedon

our news desk in the last
month concerning technical
courses, mostly computing, aimed
at everyone from the well-heeled
holiday-maker to the unem-
ployed youngster seeking a
career.

The London Computer and
Electronics School opened re-
cently in Hammersmith, West
London, and offers six and twelve
month coursesto anyone aged 19
or over who is unemployed and
has not been in full-time educa-
tion in the past two years. The
school is funded by the Man-
power Services Commission, The
Deparment of Trade and industry,
the- London Borough of Ham-
mersmith and Fulham and the
BOC group of companies, and
will pay its students a wage of
around £40 per week according
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to personal circumstances. The
courses on offer are computer
programming and computer oper-
ation, both of which last six
months, and an electronics tech-
nician course which lasts twelve
months. For details contact Tony
Fielden, Director, London Com-
puter and Electronics School,
Glenthorne House, Hammersmith
Grove, London W6, tel 01-741
9345.

M.A.P.S. Ltd are running three
consecutive one week computing
holidays for the handicapped,
beginning on July 23rd. Four hun-
dred applications were received
for the twenty-five places on a
one-week course run last year, so
the number of places on each of
the courses this year has been
increased to sixty. The Holidays
will be held at Valence School in
Westerham, Kent, a boarding
school which caters for 110 han-
dicapped pupils during term time
and is thus well equipped for the
purpose, and the total cost willbe
£145, although there is a possi-

bility of the Department of Indus-
try providing a grant to offset part
of this as they did last year. The
organisers say they would also be
interested to hear from anyone
who has or knows of any software
or hardware aimed particularly at
the handicapped as they are com-
piling a catalogue of such material.
They also run a series of other
computer holiday courses aimed
at business and professional users
and including such diverse items
as a course for doctors on using
computers in general practice
and one for architects, designers
and so forth on computer graphics.
Contact M.A.P.S. Ltd, 37 Univer-
sity Road, Highfield, Southampton
SO2 1TL, tel 0703 558621.

The University of Salford are
again running a series of one, two
and three day computer courses,
this time covering the Apple I,
IBM PC, the BBC and the CBM
microcomputers. The various
courses cover awide range, from
introductory courses aimed at the
beginner through to more special-

ised courses dealing with such
'matters as graphics and sound
and the use of the various
machines in measurement and
control applications. The courses
are atvarious dates fromnow until
well into July so those interested
should hurry up and contact the
Conference Office, Maxwell Build-
ing, University of Salford, Salford
M5 4WT, tel061-736 5843 exten-
sion 449.

ICS are running four, four-day
courses covering hands-on skills
on microprocessors, taking full
advantage of 16-bit micros, mic-
roprocessor troubleshooting tech-
niques and VLSI design. The
courses all cost £545.00 plus VAT
with the exception of the micro-
processor troubleshooting course
which costs £595.00 plus VAT,
and all take place in London in
June and are repeated in either
September or October. For full
details contact ICS Publishing Co.
(UK} Ltd,, 3 Swan Court, Leather- 4
head, Surrey KT22 8AD, tel 0372- ’
379211. i
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MARCO TRADING

T Prce (£) | Ty, Price (€] | Ty, Price I£)] Ty, Price (£) | Ty, Price (€) | T Price (£) } Type Price (f) | Type Price (€) | Type Price {(£) { Ty, Price (£)
127 0.30 sc‘:'ou 0.1 sc,f:.ioz 032 | 8D o8 | a5 30 [aFi01300 138 | 8¥xaensa 022 | TRz 040 | 2501507 063 D802 088
AC1Z8 030 ABorC 0.12 } BCI0J 032 | BD37S 032 | BF259 032 |@T101/500 128 | BYX36/600  0.28 | TIP32C 060 | 25C1678 106 | DYB&/B7 075
ACI128K 034 | BCI13 0.14 | 8C307 0.10 | BO410 0.76 | BF: 030 [BT102/300  1.35 | BYX48/300  0.72 | TIPaA 063 | 25C1758 068 | ECC81 0.95
AC132 055 ] BC114 0.12 0.10 | BO434 068 | BF263 030 [BT102/500  1.85 | BYX49/300 047 | yip3an 072 | 25C1909 120 | eccs2 085
ACH1 028 BCH1S 0.12 | BCIN 0.99 | BD436 0.88 | BF270 030 | BT108 150 | BYXS5/350  0.28 | 1pasc 048 | 25C1923 030 | ECC83 .15
ACHIK 040 | BC116 0.15 | BC32? 0.14 | 80437 076 | BF27t 0.26 | BT108 130 | BYXS5/600 033 | yipa0a 052 | 25C1945 288 | eCcsa 086
AC142 02¢ | BC11? 022 | BC328 0.14 | BD438 0.75 | BF273 0.18 | BT109 198 | BYX7/600 198 | 1547 o060 | 251953 074 | gcces 090
ACHZK 048 | BCNB 0.17 | BCI3? 0.12 | BD439 0.68 | BF274 0.32 |BT16 128 | BY212 042 | rosio 088 | 25C1957 076 | gccss 095
AC1S1 045 | BC119 0.30 | BCI38 0.12 | BD507 048 | BF323 082 |8T119 382 | C106D 0.80 | 110o0ce 00 | 25C1969 288 | gcFao 095
AC152 045 | BC125 012 | BC350 0.14 | B0S08 053 | BF336 028 | BT120 .60 | E1222 0so [ 0% 2562028 07 | ecrst 07
AC176 028 | BC140 028 | BCMO 030 | BO509 054 | BF337 026 | BT121 302 | E5024 03g | TIP3055 052 | 2sc2029 100 | gcrgs o7
AC176K 046 | BC141 042 | BCaa 032 | 80510 048 | BF338 026 |BT138/600  1.30 | GET872 048 | I'S43 032 | 55c2078 105 | gcrgs e
AC187 02¢ | BC142 0.30 | BC481 032 | BDS17 054 | BF3sS 042 |BT1S1/560R 090 | ITTa4 004 | TIS88 040 [ 55r7091 071 s
AC187K 0.40 | BC143 030 | BC547 0.12 | BDS20 066 | BF363 082 |8T151/300R  1.15 | ITT2002 on | TIss0 025 § 952098 290 | ECL8E -
168 0.8 | BC147 0.08 | BC548 0.2 | BDG99 129 | BF367 0.24 [BTY79/400R 2,80 | MEO402 0.20 | TIS9? 028 { 55c21224 320 | EFB0 0es
AC188K 040 AorB 0.10 | BCS49 012 | BD707 088 | BFITY 027 {BU100A 230 | MEO4O4/2  0zZa | ZTX108 012 | 35¢2168 120 | EF86 160
ACY40 ose | BC148 008 | BC550 018 | BOX18 235 | BFa22 038 | BUTO 200 [ MEU21 vso | ZTx109 012 | 55¢2314 osg | EF1& 075
ADYAZ 110§ Aor8 0.10 | BCS50C 0.18 | 8DX32 2.0 | BF450 0.38 | BU10S 120 [ My 125 | ZTx2n2 028 | 2567335 150 | EF184 075
AD143 1.10 { BC149 0.08 | BC557 012 | BF115 0.32 | BF4s? 0.33 | BU105/02 156 | MJ2955 090 | IN4001 005 | 252749 270 | EM%0 0.94
AD143 o8 | BCIS? 0.0 | BC558 0.12 [ BFM7 0.54 | BF458 0.36 | BU108 180 | MJ3000 198 | INa003 005 | 25¢2752 060 | EL34 250
AD161 0.42 | BC158 0.10 | BCX4 0.27 | 8F119 0.82 | BF459 044 | BUI24 1.75 | MJE240 0.60 | IN40O4 0.06 | 250234 064 | ELBa 089
AD162 042 | BC1SS 0.0 | BCY70 015 | BF120 0.38 | BFR39 022 | BU126 125 | MJE340 054 | iN400S 0.07 | 250348 330 | ELS09 550
ADI81/AD162 0.96 | BC160 030 | BCY7 0.17 | 8F123 0.40 { BFR4D 022 |8uU133 180 | MJE370 088 | INapO7 007 | 25D986 062 | EM87 258
AF106 0.48 | BC16? 030 | BCY72 018 | 8F125 042 | BFR41 022 | BU204 1.35 { MJES20 048 | INg148 005 | 25134 380 EYB6/87 0.67
AF114 2.10 | BC1688 012 | BCZ10 168 | BF127 0.38 | BFRS1 030 |8U205 130 | MJE2955 099 | |Ns400 012 | 25%135 190 | EYS00A 165
AF115 210 | BC169C 0.10 | BCZM 145 | BF152 0.18 | BFR61 032 | BU206 170 | MJE30SS 070 | insac2 015 |IN126 190 | Pccea 050
AF116 210 | 8C170 0.14 | BD124P 080 | BF1sa 023 | 8FR62 0.28 (BU208 155 [ MPSLOY 028 | Neaos 016 | 38211 252 | picss 065
AF117 210 | BC1708 012 | ec13oy oss | BF1S7 040 | BFRSS 0.34 | BU208A 1.63 | 0A47 010 | \neaos 018 | 35K45 076 | pcces 074
AF118 oss | ac1n 0.10 | BD1N 034 | BF1S8 0.22 | BFR9O 1.72 | BU208/02 205 | 0A% 008 | o8 oo PCC139 085
AF121 os2 | 8GO\ 0.10 | 80132 0.34 | BF1S9 02 | BFT41 038 | BU326S 175 | DAg1 0.06 | o7 iie PCFBG 075
AF124 o048 {Aord 008 | BD131/80132 0.95 | BF160 023 | BFTa3 038 | BU4O7 165 | OA9S 018 [ 19920, e Petor s
AF125 048 | BC172 0.08 | BD1 032 | BF167 030 | BFW10 079 |BU407D 1.80 | 0A200 006 | ZN697 55 | 025w CARBON b
AF126 048 |AorB 012 | BD136 036 | BF173 025 | BFWaa 0.76 | Bux8o 370 | 0A202 015 | ZN706A 033 | LOG 4K —2M2 PCF200 b
AF127 o4s | BC177 020 | 8D137 036 | BF177 042 | BFX29 028 |BUY20 1.75 | 0C25 210 | 2N2904 028 | B e oS RCAEOL 45
AF139 068 | BC178A 022 | BD138 038 | BF178 030 [ BFX30 0.30 | BUY69A 260 | 0C26 1.70 | 2N2906 024 | 0000 tor PCFB02 085
AF178 0.68 | BC182 0.09 | BD139 038 ) BF179 032 | BFX80 356 | BUY69B 198 | OC28 150 | 2N2926G 0.10 £27.80 PCFB06 120
AF239 088 | ABorC 0.0% | BD140 0.38 | BF180 035 | BFX84 024 |BY101 0.48 | OC29 247 | 2N3053 022 PCL82 090
AF2795 0.75 | BC182L 009 | ED144 160 | 8F181 035 | BFX8S 026 {BY118 110 | OC35 175 | 2N3054 056 PCL83 250
AL100 250 | ABorcC 0.09 { BD145 182 | 8F1B2 032 | BFX8S 026 |BY122 0.68 | OC36 175 | 2N3055 0as |4 PCLB4 0.90
ALI02 188 | 8C183 0.09 | BD150A 051 | BFiga 0.32 | BFX87 026 |8Y126 012 | OCaz 072 | 2N3702 010 |2% x 3% 8sp | PCLBG 038
ALIN3 220 [ABorC 0.10 | 8D158 065 | BF1B4 032 | BFX89 065 |BY127 0.10 | OC42K 140 | 2N3708 010 |21 x5 €1.00 [ pcLaos/es 135
ASYBO 175 | BC183 008 | BD160 185 | BF185 032 | 8FY50 021 [8v133 0.6 | OC44 072 | 2N3708 010 (32517 £3-23| Posoo 75
AUND 140 | ABorC 0.12 | BD165 045 | BF194 0.08 | BFY5T 0.21 |BY135 0.25 | 0C45 058 | IN3772 190 |3u x5 €1.18 [ PFL200 135
AY102 432 | BC184L 0.10 | BD17S 0.60 | BF195 0.10 | BFYS2 021 [BY164 044 | OCTY 050 | 2N3773 270 |3 xi17 ga.10 | pL33 150
BA102 034 | ABorC 0.10 | BD182 100 | BF196 0.10 | BFYS7 040 |BY179 066 | OC72 052 | 283904 016 | Priof 100 pins  “hag| PL36 145
BANO 0.67 | BC207 0.15 | BD183 110 | BF197 0.10 | BFYS0 0.90 |B8Y182 087 | OC81 068 | 3N3906 016 | Spot face conar g1.48| PLBY 08s
BAI2) 0.40 | BC208 016 | BD184 1.20 | BF198 0.14 | BFYS0S 134 |BY184 0.40 | OC200 246 | 3n5294 048 | Pin inssriion tool €3.50 | PLB2 075
BA129 0.38 | BC212 009 | BD201 072 | BF199 0.16 | BR100 0.20 | BY187 072 [ 0C202 220 [ ;ngv07 o073 || SrengPen PLED 065
‘BA14E 0.16 { AB or C 0.10 | 80202 087 | 8F200 0.26 | BR101 044 [BY189 475 | ORP1Z 085 | oneia6 068 | DIP board £3-52| pisa 078
BAISA 008 | ecia 008 | BD204 080 | BF222 048 | BR103 058 |BY198 0.44 | R20088 150 | 2cp33; 180 | Vero St £1.25 | PL95 200
BA1S5 010 | ABorC 0.10 | BD222 0.80 | BF224 020 | BRC4443 176 |BY199 0.47 | R20108 W52 [S2cmimm | Blso PLEO4 120
BA156 006 | BC2Y 009 | 8D225 086 | BF224) 0.6 | BRy38 038 |BY206 024 | SMG1.5 040 | 2220000 o2 PLS0B 240
BA1S7 028 |AorB 010 | BD232 045 | BF240 0.20 | BRYSE 042 |8v207 024 | TAG1/100 140 PL509/519 595
BAG4 0.4 | BC213L 0.10 | 80233 060 | 8241 0.20 | BRY61 086 (BY210/400 025 | TAG3/400 178 |25€1302 140 | 4y 1 5nF 18p | pyas 180
881048 052 | Aor8 010 | BD234 0.62 | BF2a4 026 | BSS17 056 |BY210/600 026 | TiCad 040 |25C1226 084 | guv 10,47 82, PYS00A 240
B81058 0.30 { BC237 011 | BD235 063 | BF244A 028 | 85527 092 [By210/800 030 [ TiCas 045 | 25C1279 050 100,120 u26 190
BB105G 048 | 8C238 012 | BD236 0.63 | BF244C 024 | BSX19 034 [BY223 120 [ Micas 048 | 25C1306 092 . UCH81 0.90
881108 0.42 | BC235C 0.14 | BD237 065 | BF2454 028 | BSX20 034 |BY227 026 | TiC47 070 [25C1307 140 276 300pF 395 | UCL82 170
8C107 0.10 | BC251 012 | BD238 0.56 | BF254 0.15 | BSXS9 062 |BY229 030 | TIC106A 070 |2SC1413A 270§ (" o o7 | 65GT 175 |
Aor8 012 |ABorC 0.14 { BD241 060 | BF256 0.40 | BSX76 0.29 |Bv238 0.68 | TIP30A 045 | 25C1444 145 6547 220 |
8C301 0:30 | 8D243A 0.80 | BF257 032 | BT100A/02 094 18YX10 024 | TIPIIC 054 | 2aC1448 063 W0F1 19 160
M TBAS70 1.50 |UPC1158H LRLYPrESISTORS - CARBON FILM 5 1
N ‘TBABA1BX! 450 |UPC1163H 098} W 1RO to 10M(E12 Range) 2p each. 18p/10. 78p/100 Multiblock 4-Way E: n Socket ;
i I”}W E.':wiif’,.’.?v",',’,‘;.‘:i'c‘,}"’“ 0 Ig:%g g::g ﬂ:g; ég:; ;::g ¥W 2R2 to 10M(E24 Range) Antex 15W iror: (X PVC body with internal Gable gnp fitted with 134 fuse and k
28w Plastic 7.5.75V 87p asch TERis0 280 |urcizrac 30| 1V 10R to2M2 (E12 Range) ‘Antex 1BW fron s, neon indicator Max total load 13A 250V, Length 10%; 3
JowSudpcZev e ollsesh IBA800 1.80 | UPC1230H algg | 2W10R102M2 (ES Range) ::::: ﬁﬁgf{é : ma"g' 90 sach (P&P) 26p in addition to 35p normal ]
TBAB10P 110 | UPC1350C 390 - Antex bits 0: charge). :
LU MSPRUL |Toeiol 120 |LPCOETC 240 Movnss a0 |
AN2140Q 3.88 SN78533N 1.80 |7pagso 3.88 | UPC2002H 2'80 | "+W pack 10 each vaiue E12 — 10R 10 1M 610 pieces 4.80 4.
AN7150 290 SNTBE50N 108 | ypag20:Q 3.00 “4W pack § each value €12 — 10R ta 1 M 305 pieces 2.75 |Sparenozzies for
CA068, 175 SN76660N 0.75 | rpagag;2a 2.08 l ‘aW pack 10 each value E12 — 2R2 to 2M2 730 peces 8.25 | Soldersucker 048
CA4031P 2.88  SN78666N 0.80 | 1gag70 405 |1%A50v 0.27 | 2W pacx 5 each value E12 — 2R2 to 2M2 365 pieces 300 |Antex Solderng
CAa102 3.30 STKO1S 6.50 | TRagno: 1.08 {100v 0.28| 1Wpack § esch value E12 — 2R2 to 1M 353 pleces 15.00 | station complete
CAd250 3.80 TA7108P 3.20 | rcateoc 2.90 | 200v 0.32 | 2W pack 10 each valug E6 — 10R to 2M2 317 pieces 18.00 |with ! iran—30W mem Cgat P;\;a 0 :5 ;Oll .80
CA4a00 298 TATIZ0P 3.20 § 1¢a2708 200 |agov 0.40 o 995 | Kinols dunchion Socket 80 10/8.00
CA44a22 3.07 TA71294P 3.65 | TCA27084 4.02 | 80OV 0.850 - |25 vin e anwih i sA Piastic Phono 10 10/80
LC7120 533 Ta7130P 1.88 | 1casD0 3.10 | soov PRPYJ RESISTORS WIREWOUND Genaraily 5% b FM Ply 120 10/1.78
LC7130 8,26 Ta7172 1.80 | 1 ag4l 1 e 5 = = 1PL25 .38 10/3.80
oA < e L I e T T
LM380N 0.80 TA7172P 1.80 | ypa1002 1.90 | a00v 0:81 | 7w-0.47BR 10 22K - Avaiiabie In preterred vaiues 0.25 f}:?:‘.‘u’f,‘;%"p?u'““ ":3 :82'38
LM1303N N e 2.30 | rpa103A 5.80 | 600V 0.87 | 11w- 1RO to 22K - Avallabie n preferred values 0.29 ZEmm blug Metal © 18 10/1.40
HANISIR 3.2 TA7202P 4.18 | t0A1004A 2.90 |8oov 0.70 | 17w-1R0 to 22K - Availabie in preferred values 0.37 35mm Plug Metsl 18 10/80p
MC1307P 185 TA7204P 1.88 | TDA10064 2.40 | 6A 100V 0.66 2.5mm Chassis Socket .10 10/804
MC1310P 1.85 1‘7205#? ;gg TDA1035S 450 | 200v 088 et Fromser 35mm Chassis Socket 110 10/1.20
e 820 AR 227 [omross 430 favov EIAA0 emamaL siocks  JULY seeciaL Foam Cloanser 14 hoers
MC1330P 0.83 TA7222P 1.88 | 1pat190 a.s0 | soov oes| 2amp12way 019 Phillips Video Projection Screen 60 Reru Wiens 130 10/1.28
MC1349P 1.85 TA7223P 3.68 | 1pai200 298 | 10as0v 220 Samoi2way 020 £50 sech php €8 | Silicone Grease .18 10/1.28
MC1350P 120 TA7227P 560 | rpa12700 3.70 | 1o0v 22a| 10amp12way 0.40  AUTIO 101or €12 100 far £85 | (Aeroson gmriaanensiSockel, 18 :g/?o P,
MC1351P 280 TA7310A 1.80 [ rypas32za 1.88 | 200v 2.35| 15ampi2way 0.48  BC308A 10 for 80p. 100 for €3 | Antistantic Spray PP3 Battery Gonnectors .18 )
MC1352P 1.50 TA7608P 4.28 | 1paraszas 1.58 | 400V 2.850| 32emp.12way 0.90 BCI70 10 for S0p 100 for €3 | Plasiic Seal
MC1357P 2.88 TA7B114P 2.88 | 1pa1812 120 oV 250 Excel Polish
MC1358P 1.30 TAA263 2.48 | rpa2002 2.80 | 25a50v 2.05 Fra
ML231B TAASS0 0.50 | vpa2030 278 |200v 240 ! e
ML2328 TAASTO 1.99 | 1paz140 5.90 | s00v 3.20 [ Russaniype U324 — 120000 OPW) Clemner
ML237B TAAGY1 A1 350 | rpa2s21 4.10 | soov 398 DC Voits 06, 1.2,3, 12, 30,60, 600, 1200, | Sificone Grease (iC)
NES55 TAABT1B12 2.85 | ypazs23 280 AC Vona: 3 6, 15,66, 160. 300, 600, 300 75¢
C-mos 555 TAAB30S 390 | TpA2530 2.70 DC Curr. M/A: 0 06, 0.6, &, 60, 600, 3000 Solda Mop (Std)
NE556 0.80 TAAGEIB 1.70 { 1pazsa0 2.80 AG Curr M/A° 0.3, 3, 30, 300, 3000 Sﬂ‘gﬂ Mop = Send now for our lales! cats OGus — 109 pagss — packed
SAA1024 8.35 TAA700 2.80 | 1284 380 | “ o0 . gceili:;uena‘nocfn(lz".zs, 50, 500, 5000K. ‘Aljd Wﬂell wap 5 witn comp sta rang y orice
SAA1025 8.40 TAAS4D 3.38 v = N itional on i s
SAS580A 250 TADIOO 2.80 }52325?‘ g'gg o above 30p orde- lorm ard pre-paid envalops
3A$5605 185 FMFLTER  1.20 | ypazsst 320 | 0100w Supplied with rechargeable batteries.
SAS5705 1.85 TBA120A 100 | rpa2s90 320 | 050044 Price £12.00 Incl of p/p & VAT, =
sass80 288 ASSSASE 129 | 1Dazsor 298 it S
590 2.82 Uy B b X - 1 SPST — 2 TAG — 85
5C9503P 110 TBA1208 130 | Toase10 3% | Shema FUSEHOLDERS e SPOT-3TA0 - gap Shiw o
SLa32A 4.00 TBA23Y 1.45 | 1pA2611A y9a | otooma RPOTNC. ng  0.28 Brard new J cranre) pen SR BFOT— 614G - 720 25 3w— a0p
s(g018 520 TBA281 268 | 1pazes0 290 | 9300ma 20mmChassisMounting  6.08 Chans abaras wi Full spec Prca es00 | dan "7
SL9178 625 TBA3SS .20 | 10A2680 3.40 | o2a 1%" Panel Mounting 0.38 upan reauasL — Onc only
SL1327Q 110 TBA4BOQ 1.50 | 1pa2690 aso | o2sv 1% Chassis Mounting 0.12 bBrOAIAEA0+T 10 phpplus
SN76001N 244 TBA4OD 2.30 | 1pAI950A B 2.80 | D30VAC Carline 1%" holder 0.10 5% VAT
SN76013 190 TBASYO 2.60
SNTE020ND 200 TBASIO 280 | UnCosrw 090 | - e —— 45.0.4.5y 400mA PR A A A
SN7E03aN 2.45 TBAS20/Q 1.60 | [pCseeH 295 b RO maeLe] 6-0-8v 100m/A 58p s2p 43p 40p
SN76110N 112 TBAS3/Q 1.30 | Ups7sco 320 | ALL—£5.00 SOLID STATE Crianana o 6-0-8v 500mM/A 85p 48p asp
SN7B115N 2.00 TBAS40/0 1.40 | yrcioiBC 1.10 6vand 12v— 80p asch PRICE £3.00 (pdp 50p! Carrisge: 48p per tranaformer, €1 80 per 10; £4.50 par 100, €30 per 1,000
SN78131N 1.8 TBA550/Q 1.52 | UpC1025H 2.90 EACH
SN78226ND 1.80  TBA560C 1.70 | ypcip3a2H 0.90 FUSES Pr URDPE AN ADAPTORS
SNTRZTN "AD 106000 140 | uecysen 420 1 ulek . 100, 150, 250mAE€Y 30.1,1.25,1.5,2, 10,15A [ These very high quality British made two pin European adapiors are ideal for driving Radios,
$8p. 1% Time Deley. 100mA £3.80. 150mA €2.28 250. 300, 500, [cassette recorders. TV games. calculators etc The adaptors bt In the 11K shaver sockel
] | 600. 750 850mA €1.84. 1,1.25, 1.5, 1.6, 24 £1.84. 2.5A 315 3, 5A =
o 008 0.70/10 £2.82. 20mm Quick Blow. 100, 125, 180,200,250 315,400.500,630 y .
Han 030 00 [ e b o | B2 L (Anom | O S SN O ety 1 20 |08 U Goown s s
18 :m 0.14  1.80/10 ﬂ“"l:';::‘w'- jeoe) ;?33 %0 78015 300 ?ﬂfr ‘,;:“00//“ % | 18.2.25315.4,5,63488p. 1" Wains. 2,3,5,7,10. 13A 88p. Egg gz igg%: :: :gg :?o;s :::
22 o= o0 e EMALE | ose 1000 200s | 7815:38m Red: 10p 10/88p Manutacturers please note— we can offer very competite production | Postage & Packing: 45p per adaplor or £1.60 per 10, £4 50 per 100
28pn 030 27510 | Agepns  168p 218p 200p | LM317x-3.80 [UICD TRRTOLL % | auantities of 20 mm Quick Biow & Time Delay range - apply for
40pin  0.34 340/10 | COVERS  8sp 80p BOp | LMI7T-90p quotation 14000 oft aty price on application!
MARCO TRADING ( Dept ET?) ORDERING: Allcomponents are brand new and to fuli specification. Please add45p
Th M It ‘ postage/packing(unless otherwise specified) to atl orders then add 15 VAT tothe
e a mQS total Either send cheque/cash/postal order or send‘telephone your Access orVisa
H|gh Street number. Otficial orders trom schools, university olleges etc most we
. 1Do not forget to send for our 1984 catalogue — only 65p per copy
wemg ShrOPSh're SY4 5 E N All orders despatched by return of matl.
Tel: 0939 32763 NEW RETAIL 1000 squ tt shop now open Mon-Frn 9.00-500 Sat9-12.00
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NEWS:NEWS: NEWS:NEWS:NE

TI-66
Programmable
Calculator

T exas  Instruments  have
announced a new, full specifi-
cation programmable calculator,
the TI-66, which comes in a hori-
zontal computer-like case and
provides the college student,

engineer and science pro-
fessional with more than 170
scientific functions, large

memory area and user-friendly
programming features.

The calculator has arithmetic,
logarithmic, trigonometric, stat-
istical, and polar to rectangular
conversion features. It can

accommodate amaximum of 512
program steps or 64 data
memories with eachmemory con-
vertible to 8 program steps. With
9 levels of parenthesis and 6 levels
of subroutines it can handle
almost any problem, When enter-
ing or reviewing a program the Tl-
66 displays readable alphanu-
meric abbreviations of the in-
structions. It uses the same set of
instructions as the TI-58C/59
family of calculators, and the con-
stant memory feature retains data
and program information even
when the calculator is turned off.
It also connects to TI’s PC-200
thermal printer, giving it printing
and listing capabilities.

The TI-66 should already be
available in the shops and its
recommended retail price is
£44.99 including VAT.

WS: N‘EWS: N EWS

Low-Voltage
Audio
Amplifier ICs

prague Electric has launched

a dual, low-voltage, audio
amplifier IC for use as a stereo
headphone driver in portable
radios, tape players and other
battery-operated equipment.
The ULN-3783M comes in an 8-
pin plastic mini-DIP case and
requires few external compo-
nents, significantly reducing sys-

tem size, weight and production
cost.

Rated for operation up to 12V,
it has a voltage gain of 42dB, low
noise and excellent channel sep-
aration. Operating in class AB, it
features a very low quiescent
current and will operate with a
supply voltage as low as 2.4V at
reduced volume without any sig-
nificant increase in distortion.
Other features include an ability
to operate over the temperature
range +20 Cto+85 C and built-
in protection against AC short
circuits. The package has a cop-
per alloy leadframe which max-
imises heat dissipation without
the need for an external heat
sink.

Also new from Sprague is the
ULN-3784B 4-watt audio power
amplifier, a 14-pin duakin-line
device designed for consumer,
automotive and communications
applications. It operates from a
single supply voltage between 9
and 32VDC, and when oerating
from a 24V supply will deliver 4
watts of low-distortion audio into
an8 ohmload. Outputpowerwith
a 28V supply is typically 4.8 watts
into a 16 ohm load. The plastic
package has tabs for attaching an
inexpensive heat sink to increase
power dissipation, and can be
used with a standard integrated
circuit socket or printed circuit
layout.

The ULN-37848B is a direct re-

placement for the LM380N and
the LM384N and, in addition to
providing a significantly improved
performance, offers awidermargin
of protection against supply tran-
sients. Performance characteris-
tics include a high input imped-
ance, afixed internal gain of34dB,
and an ability to operate over the
temperature range —20°C to
+85 C. Other features include
built-in protection against ther-
mal overloads and AC short-cir-
cuits, and internal bandwidth
limiting which provides a signifi-
cant degree of immunity to radio
frequency interference.

Sprague Electronic (UK) Ltd,
Salbrook Road, Salfords, Surrey
RH15DZ, tel 02934-5666.

@ Applications are invited for the
1984 Karl Heinrich Gyr and Hein-
rich Landis Commemorative Prize,
awarded annually for practical
contributions to the advance-
ment of electrical or electronic
science or engineering. Last
year's £500 prize was awarded to
the team who developed an in-
strument to automatically charac-
terise optical fibres. The closing
date for entries is 2nd }uly, and
applications forms can be ob-
tained from The Secretary, The
Institution of Electrical Engineers,
Savoy Place, London WC2R 0BL,
tel 01-240 1871.

@ Atlong long last it seems that
things are stirring in the land of
the Cortex. Evenas | write, a Users
Group is slowly raising its not-
particularly-ugly head above the
platitude and broken-promise
strewn ground, eyes alert, hands
ready to grab your cash in ex-
change forregularissues of auser
magazine, a helpline service and a
disc software base. For up-to-the-
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minute details of the beast's
movements and information on
where you can contact it, see ETI
next month.,

@ Semiconductor Supplies In-
ternational have issued a new 30-
page stock list covering their
range of semiconductors, resis-
tors and capacitors. They offer a
computer-based service to mail
order customers and can be con-
tacted at Dawson House, 128-
130 Carshalton Road, Sutton,
Surrey SM1 4RS, tel 01-643
1126.

@ Cambridge connectors have
produced a catalogue detailing
their range of flat-cable IDS
headers and sockets, all of which
are designed to meet the require-
ments of British Standards, DIN
standards and MIL Specifica-
tions. Contact Cambridge Con-
nectors Ltd, Denny End Industrial
Estate, Waterbeach, Cambridge
CB5 9P8, tel 0223-860 041..

PCB Grid Film

niversal Grids are arange of

PCB layout films which have
apale, blue grid printed on them.
PCB designers can thus tape
directly onto the film without
using graph paper or a grid sheet
as backing, and because the grid
is blue it will not show up when
the artwork is photographed.

Ihe grid sheets are made troma
highly stable, polyester matt film
and are available with either met-
ric orimperial rulings and in sizes
from A1 to A4. The manufacturers
claim that a significant improve-
mentinaccuracy can be achieved
by working directly onto a grid-
printed film, and suggest that the
sheets will aiso find wide applica-
tion in other areas of draughting
and design.

A pack of eight A4 Universal
Grid sheets costs £5.17, apack of
five A3 sheets costs £6.21, A2
sheets cost £2.04 each and A1l
sheets cost £4.00 each. Further

details and a list of stockists are
available from Universal (Elec-
tronics) Grids Ltd, P.O. 80ox3, Lis-
keard, Cornwall, tel 0579-20878.

ETI
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BBC Micro Computer System

OFFICIAL DEALER

Please phone for availability

L. oy

2x200K (40/80 Track) with psu ..£400.00a
jstallation” erepen EETTEEN £2500 5,400K (80 Track DS) with psu .. £420.00a
SoeechiKitim crom twmmy eomamy £47.00d 3 pitachi 100K Drive .. ... £160 00¢
Installation £1000 pccessories:
BBC FIRMWARE 40/80 Track Switching Module.... £30.00¢
1.2 Operating System . Single Disc Cable......... ...£6800d
BasicilRom... . .. ....... Double Disc Cable....... . . . £8.50d
View Word Processor Rom DISCS/Pktof 10 WABASH 3M
Wordwise W/P Rom ... 40T SS/SD ...£1400 .. £1600c
Beeppen W/PRom .......... 40T DS/DD = £22.00
BCPL ROM+Disc .... . 80T SS/DD ...£2400.. ....£2600c
Disc Doctor Utility Rom 80T DS/DD ....£26.00 £30.00c
Termi Emulator Rom....... Life Time Warranty on 3M Discs
ULTRACALC Rom (BBC} 3" Double Sided Disc.. ... Each £4.50¢

o .£28.00c

Gremlin debug Rom 2 o FLOPPICLENE DriveHeadC/Kit ... £14 50¢
ComputerConcepts Graphics Rom £28.00¢ Disc Library Case . £2.50d
EXMON £20.00d Disc File Case 30/40. £8.00c
ACORN COMPUTER SYSTEMS csapoa YOO KT, conwnifiaia -t £20.00d Disc Lockable Case 30/40. ...  £15.00¢
BBC Model B . e 2 printmasterRom ...... .. ...... £3000c Disc Lockable Case60/70. ... ...£27 00b
BBC Model B+Econet. £389.00a c
ommunicator Rom . . ..., £5900¢
BBC Modei B+DFS . .. £429.00a SOFTWARE:
BBC Mé’l"e' FBRSILEconel g‘:;g'gg: BBC COMPATIBLE 5.25" DISC DRIVES:  ACORN/MERLE BUSINESS SOFTWARE
ACB(::MT Ieclrog £195 00 (All include cables, manual +format disc) GEMINI Leisure — Full Range
ALL PRICES EXCLUDE VAT BEGIeletextiRecevel, ' 2 100K (40 Track). ... ..£140.00a ACORNSOFT — Full Range
N UPGRADE KITS 100K (40 Track) with psu .. . £165.00a ACORN LANGUAGES including BCPL, LISP
P|eas_e add car"age 50p AtoBUpgradeKit.. .. ... ..... £75.00d 200K (40/80 Track) ....£175.00a FORTH with Manuats
unless indicated as follows: Installation . . . __£15.00 200K {80 Track with psu.. . ..£210.00a BBCSOFT — Full Range
DFSKit .. .£95.00d 400K ({80 TrackDS). = ...... £195.00a PROGRAM POWER — Fuli Range
(a)£7 (b)£2'50 (C)£1 .50 Installation ... £15.00 400K (80 TDS) withpsu ... . .. £22500a ACORNSOFT (Electron) — Full Range
(d)E1.00 Econet Kit .. £5500d 2x100K (40 Track with psu.. ... £32000a BEEBUGSOFT — Full Range

TORCH Z80 DISC PACK

The proven upgrade for the BBC Micro. Comprisln%z x 400K
disc drive, Z80 processor with64K or memory. anda CP/M conr
patible operating system, it opens up the vast range of CP/M
software, including advanced languages, scientific and busi-
ness applications The system is supplied complete with the
PERFECT software range including PERFECT WRITER, PER-
FECT SPELLER. PERFECT CALC and PERFECT FILE. Full
TORCHNET sottware is also supplied allowing sophisticated
networking between other units This witl allow access to infor-
matclon. and communication, between up to 254 upgraded
BBCs.

NEW TORCH Z80 PACK PRICE £899.
SOFTWARE PACKAGE INCLUDES Z80 BASIC

Phone for detalls about the 20Mbyte Hard Disc Pack, and
the 68000 Hard Disc Pack with UNIX Operating System.

NOW AVAILABLE — The TORCH 280 SECOND PROCESSOR
CARD — for those who already have suitable disc drives. The
card issupplied with allthe free software. asdetailed above, pre-

ACORN IEEE INTERFACE

A tult implementation of the IEEE-488 standard, providing

computer control of compatible scientific & lechnical equip-
ment, at a lower price than other systems Typical applications
are in experimental work in academic and industrial
laboratories The interface can support a network of up to 14
other compatible devices, and would typically link several items
of test equipment aliowing them to run with the optimum of
efficiency. The IEEE Filing System ROM is supplied. £282.

BOOKS

We have a large selection of books on the _BC and other titles.
Please ask for details. No VAT on books.

recreational use

* % ATTENTION * %

All prices in this double page spread are subject to change
without notice

Please phone for

‘TIME-WARP’
REAL-TIME-CLOCK/CALENDAR

A low cost unit that opens up the total range of
Real-Time applications. With its full battery
backup, possibilities include an Electronic

Diary, continuous display of ‘on-screen’ time and

date information automatic document dating, pre-

cise timing & contro! in scientific applications,

in games etc — its uses are

endiess and are simply limited by one’s
imagination. Simply plugs into the user port — no
specialist installation required — No ROMS. Sup-
plied with extensive applications software.

details. £29.00 + £2.50

senting a very attractive package. £298. carriage. _
PRINTERS ACCESSORIES Microvitec 1431 14" RGB Std Res. .. .. £195.00a
Microvitec 1431 PS 14" RGB/PAL +Sound £225.00a
EPSONFX-80 . ....... .. ..£35000a Parallel Printer Lead .. . .....£1000d | icrovitec 1451 14" RGBMed Res .. £299.00a
EPSON RX-80 FT £25C000a Serial Printer Lead .. ...£8.00d Microvitec 1441 14" RGB HiRes...... ...£42000a
EPSON FX-100. £450.00a Epson SerialInterface 2K8148 £60.00c Microvitec 2031 20" RGB Std Res ..£287.008
EPSON DX-100.... . .. .. £460.00a Epson Serial Interface 8143 .. £50.00¢c xgﬁ xlsﬁon :IE‘";GB MedRes... . Eggggga
; face .. ... £42.00¢ ision |l HiRes.. . .. I A=l a
Printer Sharer + Cable Set ... £88.00c fECISerallntETace KAGA Vision Il 12' RGB Super Hi Res .. £358.00a
SEIKOSHA GP 100A ..£160.00a Epson Paper Roll Holder . ....£17.00c KAGA 12" Green HiRes. .. ... ) . £106.00a
JUKI 6 100 Daisy wheel. ... £350.00a FX-80 Tractor Attachment .. £3700c | gANYQ DMB112CX 12° GreenHiRes... .£99.00a
MCP40 Col. Printer/Plotter. . £120.00a PAPERFanfold2000sheets  £13.50b KAGARGBLead ....... - £6.50d
Gralpad Graphics Tablet... . £12500c¢ Ribbon MX80/HX80/FX80 ..... £650c BNC Green Screen Monitor Lead .. . £350d
CASSETTE RECORDERS EPROM PROGRAMMER:
SANYO DR101 Data Recorder .. .. £34.00b A fully self-contained mains-powered eprom * Menu Driven Software provides user * Full Editor with ASCII Disassembler,
Datex Siim Line £24.00¢ programmer housed in an attractive finished friendly options for programming the aliowing direct modlfication of memory
e MISINEmr, g case It is able to program 2716. 2732/32A,  eprom with: data in HEX or ASCII.
BBC Tape Recorder .. £2850b 2764 & 271288's In a single pass. It is sup- a) Basic programs. * Continuous display of time lett for com-
Cassette Lead. .. . o £3.00d plied with vastly superior software whencom- b) Ram resident programs. pletion of programming.
HOBBIT Floppy Tape £135.00b pared to any currently avaitable similar pro- c) Any other program. * Continuous display of current addres-
e B } grammer. In addition to normal eprom pro- * Programmer can read, blank-check, ses as they are being programmed.
HOBBIT Zero Memory Option. ... £25.00d gramming. you are now able to load your  programa& verifyatanyaddress/addresses
Computer Grade C-12 cassette .. .. £050d favourite basic programs onto eprom. on the Eprom. Rocii o The progframmea: comes complete with
Computer Grade Cassette 16 off .. £450c * Personality selection is simplified by a cables, software & operating manual.
. ) single rotary switch. £89 + £2.50 carriage. Software on disc £2
Phillips Minr-data cassette £300d * Programming voltage selector switch. extra.
| u CONNECTOR SYSTEMS
The original ‘infInite speech’. Still the best. 5
Areadybuili totally self contained speech synthesiser |D CONNECTORS JUMPER LEADS AMPHENOL R'BBON
unit, attractively packaged with built-in speaker, AUX lock 24 Ribbon Cabie with Head c R
output socket etc — no instatlation probtems! It allows (Speedblock Type) 1bbonicablejwithitieaders CONNE TO S CABLE
the creation of any English word, with both ease and Noot Header Recep  Edge 14 pin 16 pin 24 pin 40 pin 36-way plug Centronics Parallel
simplicity, while. at the same time being very economi- ways  Plug  tacle  Conn I | LSO S B Solder £5.25 IDC £5.25 (Grey/meter)
cal in memory usage. You can easily add speech to 10 90p  85p  120p endsl 210p) "230p: "345p: “540p 36- oket Cent Paralial
most existing programs. Due to its remarkable intinite gg :;g" :gg" ;23" e R ) Iway sgcse entronics Parallel 10 way 40p
vocabulary. its uses spread throughout the whole 5| RS Meo%  3zon 24" RubbonilabluaarthSoekely Solder £5.50 IDC £5.50 | 16 way 60p
spectrum of computer applications — these include 20 2200 130p  340p 20 pin 76 pin 34 i 40 i | 24-way plug IEEE Solder£5 IDCE4.75 | 20 way 85p
industnal. commercial. educational, scientific, rec- 50 235p 2000  390p 1end 160p 200p 280p 24-way socketIEEE Soider€5 IDCE£4.75 | 26 way 120p
reational etc No specialist installation — no need to Zends,  1290p, 1370, ‘4aop) (3259 PCB Mtg Skt = ey }23‘;
open your computer, simply plugs into the user port — . g i
and due to the simple software. no ROMS are needed D CONNECTORS AibEn.Cabldwitht) Conn AyRie gg WZV ?ggi::op 2?1 vv::; ggg:
SMARTMOUTH is supplied with demo and develop- NONOLWAYE 25 way Male 500p fetnale 550p way P
ment %rggrargs onocasselte, and full soltware instruc- 9 1% 2% 37 ORS
tions €37 + £2.50 carriage. MA 1
YA g0y sy tsop 2oy | RS 232 JUMPERS | EURO CONNECTORS EDGE CONNECTORS
Angled 150p 210p 250p 365 125 way L) " o
EPROM ERASERS Beaae 0 | 24 siale ond Man €500 | 2 x32 way StPin  230p 275p g"?o‘f’ay(c"m"“’d"’e’ T 300p
Solder  105p 160p 200p 335p 24 Single and Fermale £525 | 2 x 32 way Ang Pin 275p 320p x10-way
Angled 165p 215p 290p adop | 24 Fu-ale Female £1000 | 3x32 way St Pin  260p 300p | 2x12-way{vic20) — 3%p
UV1T Eraser with built-in timer and mains in- Hoods  90p 85p 90p 100D 24 Male Mate €950 [ 3, 35 way Ang Pin 375p 400p 2x18-way — 140p
dicator IDC 25-way plug 385p. Socket450p | 74 Male Female €950 | T 5c skt A+B 275p 2x23-way (ZX81) 175p 220p
Built-in safety interlock to avoid accidental exs EXTOOL ZIF = = A+C 350p 2x25-way 225p220p
posure to the harmful UV rays T y 2x28-way (Spectrum}  200p —
It can handie up to 5 eproms at a time with an l SOCKETS 24 pin £5.75 DIL HEADERS :g;c?né‘(gsawzicﬁlease specify 2x36-way 250p —
average erasing time of about 20 mins £59 +£2 & 28 pin £8.00 40 pn £9 75 Sotden Uy, A Lygn ! 1x43-way 260p —
p&p. 14pin 40p 100p 2x22-way 190p —
UV1 as above but without the timer. DIL SWITCHES i oo joen | TESTCLIPS 2x43 way 395p —
. €47 +£2 p&p. & 4-way 70p 8-way 130p | aoumn 200p 2250 14-pin 375p 16-pin £4 1x77-way 400p 500p
4 6-way 100p 10-way 150p 40-pin £10.30 _ 2x50-way (§100conn) 800p -
20 ETI JULY 1984




74 SERIES 74279  150p

74283 170p
7400 100p | 74285 3%0p
7401 80p | 74290 140p

7402  100p | 74293  140p
7403 eop | 74208  225p

7404 74351  228p
7405 743854 100p
7406 74366A 100p
7407 74367A 100p
7408 743684 100p
7409 74376  200p
7410 74330  225p
7411 74393 225p
7412 74490  300p
7413

7414

7416

7417 74LS00  POA
7420 74LS01  80p
7421 74LS02 100p
7422 74LS03  60p
7423 741504  POA
7425 74LS05  70p
7426 74LS08 100p
7427 74LS09  80p
7428 74LS10  100p
7430 74LS11 70p
7432 741512 80p
7433 74LS13  78p
7437 741514 120p

7438 100p | 74LS15 60p
7439 50p | 74L520 @0p
7440 80p | 74L521 80p
7441 120p | 74LS22 70p
7442A 75p | 74LS26 70p
7444 120p 741827 T0p
7445 180p | 74LS2B  70p
7446A 120p | 74LS30 60p
7447A  120p | 74LS32 100p
7448 120p 741533 sop
7450 60p |- 74LS37 60p

7451 60p | 74L538 100p
7453 60p | 74LS40  80p
7454 60p | 74LS42 100p
7460 75p | 741547 140p
7470 75p | 74LS48 140p
7472 75p | 741851 80p
7473 78p | 74LS54  60p
7474 60p | 74LS55 60p
7475 100p | 74LS73A 75p
7478 80p | 74L574A 100p
7480 80p | 74LS75  90p
7481 180p | 74LS76A T75p

7482 120p 74L883A 120p
7483A 120p | 74LS85 150p
7484A 250p 74L586 750
7485 120p 741590 20p
7486 70p 74L891 110p
7489 300p | 740592 100p
7480A 75p 740593 90p
7491 70p | 7415958 100p
7492A 20p 741596 160p
7493A 78p | 74L5107 75p
7494 150p | 74L5109 75p
7495A 90p 74L8112 90p
7496 100p 74L8113 75p
7497 250p | 74LS114 75p
74100  220p | 74L5122 100p
74107 75p | 74LS123 200p
74109 75p 74L8124/629

74110 80p 300p
74111 S5p | 74LS125 90p
74116 220p 7405126 90p
74118 200p | 7418132 90p
74119  300p | 74LS133 90p
74120 180p | 7415136 75p
74121 20p 7415138 120p
74122 100p 7415139 120p
74123 150p 7405145 150p
74125 100p 74L5147 220p
74126 100p 7415148 220p
74128 120p | 74LS151 100p
74132 100p | 74L5153 100p
74136 90p 7405154 300p
74141 180p | 7415155 140p
74142  480p | 7415156 125p
74143 480p 74L5157 100p
74144  480p | 74LS158 100p
74145 140p 74L5160A140p
74147 2.28% 74L5161A140p
74148 180p | 74LS162A140p
74150 225p 74LS5163A140p
7415'A 100p | 7415164 140p
74153  100p | 74L5165A180p
74154  280p | 74LS166A250p
74155 100p | 7415168 200p
74156 110p 74L5169 200p
74157  110p | 74LS170 220p
74159 320p 74L8173A120p
74160 120p 74185174 120p
74161 120p 74LS175 120p
74162 120p | 7415781 250p
74163 120p | 7405183 270p
74164 120p | 74LS190 130p
741865 150p 7418191 135p
74166 150p | 7405192 130p
74167 400p | 7405193 130p
74170  250p | 74LS194A130p
74172 750p | 74LS195A130p
74173 180p | 74LA196 130p
74174  120p | 7415187 130p
74175 120p | 74LS221 140p
7418240 250p
7418241 250p
7418242 140p
7415243 140p
7415244 300p
7415245 350p
7415247 120p
7415248 120p
7415248 120p
7405251 100p
74018253 100p
7415256 200p
74L5257A120p
74L5258A100p
74L.5259 200p

120p
7405266 100p
7415273 240p
7415275 175p
7415279 120p
7415280 240p
7415283 120p
7415290 110p
7415292 900p
7415293 125p

ECHNOMATIC LTD

-ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597, Telex: 922800)
-305 EDGWARE ROAD. LONDON W2
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7408295
7415297
7415298
7415299
7408321
7418323

7418373
74018374
74L8375
7418377
7418378
7418379
7418380
7418383

7415399
7415445
7415465
7415466
7415467
7415490
7415540
74L8541
7415608

74L5624
7405626
7415628
7405629
7415640

7415641

7415643

74108644
7415645

7415668
7415669
7415670
7418674
7415682
7415684
74L.5687

74500
74802
74504
74505
74508
74510
74511

74520
74522
74530
74832
74837
74551
74574
74885
74586
748112
745113
745114
745124
745132
745133
745138
745139
745140
745151
745153
745157
745158
745163
745174
745175
745188
745189
745184
745195
745196
745200
745201

745225
745240
748241

745244
745251

745257
745258
745280
745261
745262
745283
745287
745288
745289
745299
748373
745374
745387
745472
745474
748475
745570
748571
745573

7405640

741.5642-

7415643

7418645

140p
900p
150p
250p
300p
250p

74183247624

180p

74LS385A 100p
7415366A100p
74L8367A100p
74L5388A 55p

POA

POA
100p
180p
150p
140p
140p
200p

74L5395A140p

210p
180p
220p
180p
220p
170p
200p
200p
700p

7415610 1900p
7415612 1900p

180p
350p
350p
300p
300p
1

300p
250p
1

300p
250p
1

300p
350p
as50p
1

400p
120p
150p
225p
550p
850p
850p
550p

| issones |

4059

4067

4611
4512
4513
4514
4515

4517
4518

4527
4528

36 LINEAR ICs

AD7581 £15 TA7130

oo

TM85220 £12

2850A £12 | TMS9003 £25 | CRT5027
6502 400p | TMS8911 £18 | CRT5037
6502A 850p | TMS9914 €14 | CRTE545
6800 290p | 280PIO 300p | EF9364
6802 300p | 280APIO 350p | EFB365
850p | Z80CTC 300p | EF3366
£12 ( Z80ACTC 350p | EFS367
Z80DART 700p | MCB845
£16 | Z8CADART MC6845S|
68000-LB €48 a50p
88705-P3 €28 | Z80DMA 900p | MC6847
8035 550p | Z80ADMA €10 | SFF98364

8039  550p | 280ASIC-0/1/2 | TMS9918
3230 {g080A  350p /9 900p | TMS0927
3900 |sossa g18 TMS9928

TDUUUUUODUBUODUIUUBUBHD

8086 MEMORIES  [RIVETEEH]
8088
8748 2016-150 350p
TMS1601 2101 400p
TMS9980 2102 280p
TMS9995 €12 | 2107B  500p | ADSS8CJ
WD55 £14.80 | 211435 300p | ADS61J

280 300p | 2112A-35 300p | AD7581

Z8B0A  400p | 2114-ZL 500p | ADCOS0B1
280B  950p | 2114-sL 400p | AM25S510

D7002 480p
DAC1408-8 200p
DACDB08  200p
DG308 300p
190p
260p MB3730  400p
700p MC1310P 150p
MC1813

1ICs

INTERFACE

£18
£18
£9
£8
£38
£36
£36
850p
P
750p
850p
£8
£30
£18
£20
£18

775p
£20
£15
190p
350p

2147 4500 AM25L52521

SUPPORT 4027-3  300p 350p
DEVICES 411615 200p | AM25L52538
4116-20 175p 380p
2651 €12 | 41183  500p | AM26LS31
3242 BOOp | 4164-15 500p 180p
3245  450p | 4164-20 460p | AM26LS32
6520  300p | 4416:20 800p 180p
6522  350p | 453220 250p | D7002 4830p
2 19 6522A  550p | 4816AP-3 450p | DACS0-CBi-vV
80 6532  850p | 5101/5501 €2
50: thioe 35 3 505 | UrCiiatnases |es51  esop 450p | DMB131 325p
90p| LM3OTA 64  400p | XRZ p | 6821 200p | 5514  850p { DPB304 250p
90p| LM3G7 68B21 2%0p | 5516 £10 | DS3691 400p
100p| [M3caN 6829 €12.50 | 6116P3 850p | DS8BI0
450p| (M311 6840  375p | 6116LP-3950p | DSE83Y
90p| LM318 68840 600p | 626415 ¢3s | Dsssa2
90p| LM31S 6850  200p | 6514-45 650p | DSBB33
asp| tM €8BS0  250p | 6810  180p | DS8835
290p{ LM334Z 68705P35 £26 | 745188 225 | DS8836 130p
30p| LMI35Z 6852  250p | 745288 225p | DSe83s 225p
30p| 4 6854 DS8880 170p
30p| M358 68B54 LF13201 450p
30p| LM37 8875 MC1488 100p
30p| LM38ON-8 8154 950p | 745188 180p | MC1489 100p
30p| L3S0 N 2% | Biss €11 | 745287 180p | MCadde 250p
30p| (M382 1 ZNA234E 8156  750p | 745288 140p | MC3I459 450p
90p| LMJ8E 8212  300p | 745387 225p | MC3470 830p
30p] L3807 $rozsealz soop 8216  200p | 745473 47Sp | MC3480 B50p
30p 2 8224 200p | 745570 650p | MCaass 500p
30p OLTA 5 8226 250p MC3487 300p
30p| 8228 250p MC4024 325p
60p. R ATOR BY1 12p | g243 €14 MC4044 325p
70p D PLA BYX36300 20p | 8251A £18 | 2516 +5v 350p | MC14411 700p
128pp ” gﬁggm 12 8253C5 €18 2555-35 550p xcumu:gp
rt ve —ve P | 8255AC5 2532 "450p L9z2  400p
‘083 o o 7505 fap | Onss sp €19 | 253230 700p | ULN200Y 130p
7908 85p 04200 9p | 8256 €36 | 2564 700p | ULN2003A
7912 55p | DA202  10p | g257C-5 750 | 2708  400p 130p
uots 3se ||f ynaga 4p | 8253C-5 750p | 2716+6v 350p | ULN2004A
v 80p 7324 6sp [ IN916 TP | 8271 €45 | 2716.35 550p 130p
100mA 7905 48p | 1Nd148 ap | 8275 €29 © 2732 450p | ULN2068 200p
p 1N4Q01/2  Sp | ga79 750p | 2732A-2 900p { ULN2802 250p
100mA 78L98 308 1oi12 sop | 1N4003/4 8p | 828s 60O | 2732435 550p | ULN2803 250p
o 79012 338 | 1nacos ep 82880 €11 | 2764-25 900p | ULN2804 200p
1N4006/7 87554 €18 | 27128-25 €22 | 75107 120p

1N5401/2 ‘29 TMS4500 £14 | 27128-30 £25 | 75108
1N5403/4 14p TMS2716 700p 75109

P OTHER
REGULATORS
¥ 1N5404/5 14p

Fixed Rgulators
LM3D9K f 1N5404/7 19p

LM3I23K 450 15920 op
7BHOSKC
78H12

BRIDGE AD161/2 BFYS0  30p
RECT,F,GERS BC107/8 BFY51/2  30p
BC109C BFYS6  33p

%3220 1A 50V 19p | BC169C BFYS0
1A100V 209 BRY39 P

10A+VAR  400p 1A 400V 25p ESX‘QI?D 30p

10A+VAR 1AB00V 30p U104  225p

2A 50V 30p 180p
SAIAR] 2A 100y 38p 250p
2A 400V 45p 225p
3A 200V 60p 150p
3ARODV  T2p 214 120p
4A100V 98p 200p

4A 400V 1200 1 200p
6A 50V 145p
BA100V 1009 800p

OPTO-ELECTRONICS 6A400V 120p . 3500

10A400V 200p s0p

INS?TT?  48p ez s5p | 25A400v 400p 250p

P71 180p TiL78 550 400p
ORP12  120p TIL31A  120p 225,

ORPE0 120p  TiLB1 120p COUNTERS 4

ORPS1 t20p  TiL10O 75p 80p

74C925 225p
'OPTO-ISOLATORS s Missoz 4005
ILO74 130 T4C928 P
MeTze 1003 72168 MJE2855 150p
7 ZN1040  870p MJE3055 120p

mg?.}ozu!sop REAL TIM MPF102 40p
L TIME: MPF103/4 40

gits- —aoot CLOgK MPF105 = 40p
L MC6818P 5500 MPSAO6  30p

MM58174AN MPSA1Z  50p

388 Rea 101 MANTZ 8900) MESALY 0B
% MSM5832RS MPSA20  50p

TIL211 G 12, MAN74 140

T2 V;I |spp 350p 3 MPSA42  50p

MPSA43  50p
TELETEXT MPSASS  30p

T‘tg;‘} oo ook 90 DECODER MPSA70  S0p | 2N930
TIL228 Yel 15p 11L330 SAA5020 800p MPSAS3  40p | 2N1131/2
Rectanguiar T725  140p | 5AA5030 700p MPSUO6  83p | 2N1613
LEONRG Y 30p SAASO4T E£18 MPSUO7  60p | 2N1711

200p
SAA5050 900 MPSU45 80p | 2N2102
T _iaos - MPSUB5 78p | 2N2160
OISPLAYS WIRE WRAP LOW PROFILE TIP28A  35p | 2N2219A
otoE SOCKETSBY  SOCKETS BY TIP29C  40p | 2n2222A
DL707Red 1409 1 TIP30A  35p | 2N2369A
TIP30C 2N2484
14 pin TP31A  40p | 2N2646
oiL 16 pin TIP3IC 2N2904/5
SWITCHES 18 pin TIP32A 2N2905A
20 pin TIP32C 2N2907A
4-way 90p | 22pin TIF33A 2N2926
g-way  120p | 24pin 5 | mPasc 2N3053
8way 105p | 28 pin p | TP3sA 2NJ054
10-way 150p | 40 pin TIP34C 2N3055

120p
120p

120p
120p
90p
70p
3o0p
50p
90p
£1
18p
18p
45p
20p
20p
22p
55p
8op
70p
Isp
45p
3ep
38p
45p
30p
50p
a8p
3sp
70p
350p

30p
12p
38p
60p
55p

COMPUTER COMPONENTS

cat 75110
TMS9801 500p [ENTIVRAYIRUTNN 75112
1802CE  650p | TMS9902 500p 75113

CHARAC

uc.
Lc
DMB6S64
MC66760

Detailed Price List on request.
L——J Stock items are normally by return of post.

180p

160p

120p
75114 160p
75115 160p
75121 140p
75122 140p
75150P 120p
75154 140p
75159 220p
75181 350p
75162  400p
7536 150p
75451 72p
75452 T2p
75453 72p
75454 72p
75480  150p
75491 85p
75492 85p
8726 120p
8728 120p
8795 sop
8796 20p
aT197 80p
8798 $0p
B1LS9S5 220p
B1L596 220p
B1LS97 220p
81L598 220p
88LS120 400p
9602 220p
9636A 180p
9637AP 160p
9638 160p
ZNA425SE8 350p
ZN426EB 350p
IN427E 600p
ZN42BE B 450p
ZN429E 210p
2ZN447E  900p
ZN459CP 300p

DISC
CONTROLLER
iCs

6843 £8
8271 £45
8272 £20
FD1771 £20
FD1791 €22
FD1793 £23
FD1795 £28
FD1787 £28
TMS2909 €12
WD2793 £42
wD2797 €42
wD1691 £15
WD2143 £8

GENERATORS

RO3-32513

SN74S8262AN
000p

KEYBOARD

ENCODERs

AY523761150p
AY 53600 750p

2N3442 140p
2N3553  240p
2N3584 250p
2N3643/4 48p
2N3702/3 18p
2N3902  700p
2N3904  18p
2N3906  18p
2N4036  85p
2N4037  85p
2N4123/4 27p
2N4125/6 27p
2N4401/3 25p
2N4a27  90p
2N4BTY 50p
2N5087  27p
2N5089  27p
2N5172  27p
2N5191  90p
2N5245 40P
2N5401 80P
2N5455  30p
2N5460 80P
2N5485  36p
2N5875 250p
2N5883 375p
2N6027 30
2N6052 300p
2N6059  325p
2N6107  BSp
2N6247  190p
2N6254 130p
2N6290  65p
2SC1306 100p
25C1307

25C1957

25C1969

25C2028

25C2029

25C2078

25C2335

25C2612

aN12g

AN140

KA 3]

anz2oe

IN204

10290

TER

212
750p

74C922  420p
74C923 500p

BAUD RATE
GENERATORS
MC14411  £9
CoMB116 €8
47028 750p

UARTs
AY-3-1015P

3
AY-5 1013P

300p
COM8017 300p
IMB402  380p
TR1602 300p
2ZIF SKTS
TEr

2apin 575p
28 pin 800p
40pn  975p

" MOUULATURS

6MHz UHF 375p
8MRz UHF 450p
Sound & Vision
12MHz £12
CRYSTALS
32.768 KHz
100

100 KHz 400p
200 KHz 400p
Freq in MHz

1.00 325p
18432  300p
200 250p
2.45760(L) 210p
2457680{5)275p
25 250p
250p
150p
120p
150p
200p
443 125p
4.608 250p
250p
5000 175p
8.00 150p
6.144 175p
7.00 150p

14318
14756
1500

16.00

18.00

18432
19969
20000
24.000
4800 175p
116 300p
PX01000 €12

40361/2  75p
40595 120p
40673 75p
4087 1/2_100p

TIC246D 110p
THYRISTORS

3A400V 45p
BAG0OV 180p
125400V 180p
16A100v 180p
184400V 180p
C106D 45p
MCR101  38p

2N3525 130p

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p at Cost)
Orders from Government Depts. & Colleges etc. welcome

2N4dd4  180p
2N5060  30p
2N5061  32p
2NS064  3sp

PCB
MOUNTING
RELAYS

§or12vDC
Coil SPOT 2A
24vDC 1e0p
6or12vDC
Coil DPDT 5A
24vDC

240V AC 200p
Bor12vDC
Coil SPDT 104
24V DC

240V AC 225p

ZENERS

£ TV:23V.
ERRENS
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MULATC

If imitation is the sincerest form of flattery, your EPROMs are
going to have a lot to blush about. Design by Mike Bedford.

icroprocessor systéems may

be divided into two main

‘categories. The first group,
which will be familiar to all home
computer enthusiasts, is usually
referred to as a personal computer
and is comparatively highly priced.
Such systems contain a large
amount of memory, mostly RAM
and a wide variety of I/O connec-
ted to devices such as keyboards,
VDUs etc, making them very ver-
satile pieces of equipment which
may be programmed to carry out
an almost infinite variety of dif-
ferent tasks. The second group
may be described as minimal
microprocessor systems and are
used for control applications. Even
domestic appliances now include
such systems as their cost com-
pares favourably with that of dedi-
cated digital electronics. Such a
system is designed to do one
specific task and for this reason
has less memory than systems in
the first group, most of this
memory being ROM or EPROM,
and the I/O is'not designed to
interface with normal computer
peripherals.

This brings us to the question
of how software is developed for
such dedicated control systems.
To put it simply, this may be car-
ried out on the system itself or on
a separate development system. If
the control computer itself is to be
used it will have to be given some
facilities additional to those re-
quired to carry out its final task.
This is obviously out of the ques-
tion in the commercial world
where the extra cost would be
Erohibitive, In the amateur world,

owever, this approach has gener-
ally been used, the board having a
monitor EPROM and interface to a
keypad and LED display.

If software could be developed
on a separate computer the availa-
bility of editors, assemblers, com-
pilers and hardware such as dis-
plays and mass storage devices
would simplify the process very

22

much. However, unless special
hardware is available, the develop-
ment cycle will then consist of:—
modify software — program
EPROM — test on target system —
modify software etc. etc. The fact
that this process involves program-
ming EPROMs slows it down very
much.

This article describes the con-
struction of a piece of hardware
which allows software to be de-
veloped on a separate computer
without having to program
EPROMs until the program is per-
fected. An EPROM emulator is
basically a dual port memory card,
ie, a RAM board which may be
accessed from either computer.
The method of operation is to pro-
duce software on the develop-
ment system and download the
object code to the emulator, after
which the control computer may
access the card as if it were its own
memory. To ease interfacing to the
target system the emulator is fitted
with a length of ribbon cable and a
DIL header which may be plugged
directly into an EPROM socket.

System Philosophy

The most convenient way to
add an EPROM emulatorto a
home computer is to interface it
directly onto the bus so that it may
be accessed as memory. However,
this is also the most system depen-
dent way of adding the hardware,
which means that it will only be
usable with one type of computer
or, at best, only with computers
using one family of processors.

This emulator has been
designed so that it may be inter-
faced in quite a number of dif-
ferent ways and the user may pick
the method which is most suited
to his particular computer.
a) The board has been artworked
to the Microtan standard so that
users of this computer may plug it
directly into the mother board and
access it directly as system
memory.

b) Since the TANBUS signals are
fairly standard among 6502, 6800
and 6809 systems, owners of other
computers using these processors
may interface the emulator card
onto the bus so long as they sort
out the physical aspects of this (ie,
making sure the edge connectors
match).

©) Forthose users with computers
utilising different processors (in-
cluding the large number of Z80
systems) or those with a memory
map, which is already full, the
emulator may be interfaced via a
parallel port. Although this is a
very versatile method there are
certain disadvantages: a small
amount of downloading/uploading
software is required on the com-
puter, and 23 bits of parallel I/O
are needed for the interface.

d) The most versatile method of
all is also the most complicated,
and for this reason will be dealt
with in a separate article. This is to
add some local intelligence in the
form of a simple processor board
with an RS232 interface to the
emulator. The system would then
be able to communicate with any
computer having a standard
RS232 serial interface using stan-
dard system routines on that com-
puter. In fact, the universal
EPROM programmer card des-
cribed in the August and Septem-
ber’83 and January ‘84 issues of
ETI may also be added to the sys-
tem, giving a three card intelligent
EPROM programmer/emulator
which may be interfaced to vir-
tually any computer and which
would provide very comprehen-
sive firmware development facili-
ties.

The card described in this arti-
cle is even more versatile than the
foregoing paragraph would sug-
gest. So far we have only con-
sidered the card as an EPROM
emulator. The board is, of course,
essentially an 8k RAM card and
thus may be used as a memory
extension without any reference
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to emulation. In these days of 16k
and 48k computers an extra 8k
may not seem a very big leap for-
ward, but the basic Microtan has
only 1k of RAM and even if the
TANEX card is being used this
board would double the amount
of available RAM. In addition the
emulator contains low power
CMOS memory and battery back-
up facilities, enabling data to be
retained on power down. Evenin a
system with a full memory map it
may be used as external non-
volatile memory, accessing it via a
PIA,

Design Process

This article not only describes
the construction of a piece of
equipment which readers may
assemble for their home com-
puters, it also describes the
various options which have been
used in the design and how the
circuit as it now appears was
arrived at.

Choice Of Ram: We have already
noted that an EPROM emulator is
essentially a random access
memory (RAM) card. The most
fundamental design consideration
therefore is what type of RAM ICs
to use. Since it was felt that the
memory on the card whould be
non-volatile, being backed up by a
battery when the computer is
switched off, the choice is limited
to CMOS static RAMS, all other
devices having too high a current
consumption to be powered from
a battery for very long.

The next question is the total
size of the memory to be used and
how this total should be made up
in terms of individual chips. The
choice is essentially between 2K
byte devices and 8K byte devices.
The 8K devices have only recently
been introduced and as a result
are still very expensive. For this
reason alone, rather then any
technical consideration, these
memories were rejected in favour
of 2K RAMs. So how many devices
should be used on the emulator
Four can easily fit onto an 8" x 41»”
card without making it double
sided. At least 8 chips could be
put on a double sided card, but it
was thought that on grounds of
economy the board should be
made single sided if at all possible.
Four [Cs will in fact give 8K bytes
of memory in total which means
that all EPROMs up to and includ-
ing the 2764 (or 3564) may be
emulated. At the moment most
amateur computer equipment
uses 2716s, 2732s or occasionally
27645, so this seems quite an ade-
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Fig. 1 The RAM interface arrangements, showing how A11 and A12 are used to select
between memory chips by means of a 2-to-4 line decoder.

quate solution. If, at a later date, a
need arises to emulate larger
EPROMs, two such boards could
be used together with a small
amount of additional logic.

The final question, then, is
exactly which 2K byte CMOS
static RAMs to use, Not all CMOS
static RAMs have a low enough
standby current for battery
backed-up applications, and the
choice eventually narrowed to the
6116L orthe5516. The 5516 has a
number of advantages over the
61161, having a standby current of
1.0uA (depending on tempera-
ture) compared to 4.0uA typically
forthe 6116L, and two CE inputs,
one specifically intended for a
power-down signal, hence sim-
plifying battery backed-up opera-
tion. Further, standby mode is only
guaranteed on the 6116L if all the
inputs are held to within 0.2V of
0V or VCC (except for CE which
must be high) which means that
21 pull-up or pull-down resistors
are required.

In Sﬁite of these considera-
tions, the 6116L was eventually
chosen on the grounds of its lower
cost. Assuming a 100 mAh
capacity battery is used, a data
retention time of quite a few thou-
sand hours will still be achieved.
The circuit will be slightly more
complicated but it was felt that a
cost reduction in the region of £10
was of prime importance, It was
also realised that, since 6116Ls
have a standard JEDEC pin out,
designing the circuit around these
devices would mean that users not
wanting battery back-up can
choose a number of other, less
expensive, 2K x 8 RAMs.
Intefacing The Ram: In order to
address 8K bytes of memory, 13
address bits (A0-A12) are required
(8196 (8K) = 2"3). Of these 13 bits
itis evident that 11 will connect
directly to the 61161 devices
whilst the remaining two will be
required to select which of the

four RAM chips to address. This
implies an arrangement like that
shown in Fig. 1, where the 12
7415139 is a 2 to 4-line decoder, a
device which inputs a 2 bit binary
value and gives a logic zero at one
of the outputs depending on the
input value. The eight data bits
obviously connect directly to all
the RAM chips.

[f this were a standard 8K
memory card for an 8 bit microp-
rocessor system, the board select
signal would take a logic low value
for one combination of the re-
maining address bits (A13-A15)
hence locating the board in one of
the 8, 8K blocks available within
the 64K addressing space. This
would ideally require a3 to 8 line
decoder, but since there is already
a 7415139 in the circuit only half
of which is used, it seems more
appropriate to use the other half
and then use A15 or an inverted
A15 to select it

Since this is not a simple 8K
RAM card but an EPROM emu-
lator, there is an alternative board
select condition, namely, when
the EPROM socket is being read.
To generate the final board select
signal therefore, the two active low
signals are ORed. This is shown in
Fig. 2. It should be noted that, in
the final version, the link arrange-
ment associated with A15 has
been slightly changed to avoid the
possibility of 2 TTL loads being

Al5 ;
(TANBUS) ~
/T

A4, N -
(TANBUS! e "

o N P
57415139 N\ HOST
4 —— SELECT
48

A13
(TANBUSY

SEL
{TANBUS)

BOARD
SELECT

CE
(EPROM)

OF
{EPROM)

EPROM READ
Fig. 2 Generation of the board select .
and host select signals.
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Fig. 3 The use of buffers to prevent the host and target systems being simultaneously

connected to the RAM chips.

applied to this signal. Note also
that an external board enable
signal from the edge connector is
link selectable, This was added to
reduce by 2 the number of PIA
lines required when interfacing
the card in his way.

So far we have discussed how
the 8 data bits and 11 of the
address bits connect to the 6116Ls
without considering whether these
are the EPROM address and data
busses or the corresponding host
computer signals. Both sets of
signals must be connected to the
RAMs, but if this is done directly it
would short the bus of the host
computer to the bus of the target
system, a condition which would
prevent either system functioning,

The answer is to use buffers,
only one of which may be enabled
at any one time. It was decided
that the buffers to the target sys-
tem should normally be enabled
but whenever the development
computer required access to the
memory it would take priority, en-
abling its buffers and disabling
those to the target system.
Address buses are always uni-
directional, and as such a 741.5244

buffer may be used. Data buses
can be either uni-directional or bi-
directional depending on whether
there is write access to the
memory. The data bus to the host
must be bi-directional so a
7415245 is used, whereas the data
bus to the EPROM socket only
requires read access and a
7415244 is sufficient.

During initial testing it was dis-
covered that the target system
port occasionally suffered from
read errors. This was caused by
false CE signals generated in the
host during the %irst half of the pro-
cessor cycle in which addresses
are not valid. Since the duration of
such signals is very short, the addi-
tion of a capacitor effectively over

24

comes this problem. Figure 3 illus-
trates this aspect of the circuit.

One final point on the inter-
facing of the RAMs to the address
and data buses. You might expect
AO on the host and target systems
to be connected to A0 on the
RAMs, A1 to A1, etc. This is not the
case in this circuit. From an elec-
tronic point of view there is no
reason why it should not have
been interfaced this way, and if it
were not for the fact that the
author also produced the PCB
artwork this is the way the circuit
would have been designed.

It was designed in the manner
presented so as to simplify the
artwork and keep the number of
wire links down to a minimum,
This might seem a strange decision
to make but as far as the outside
world is concerned, the address
pin labelling on the RAM chips is
guite arbitrary. It makes no

ifference what order they are
connected in — each address bit
combination still addresses a
unique location within the IC. A
similar argument may be applied
to the data pins on the ICs. It
should be noted that this method
should not be used when inter-
facing EPROMs as these will have
been programmed assuming the
correct signal order and hence
compatibility must be maintained.

SUPPLY

AVAILABLE

{b7y

(a) SELECT

Fig. 4 a & b Generation of the OF and
R/W signals.

RAM Control Signals: We have
already dealt with A0-A10, DO-D7
and CE on the 6116Ls; this leaves
the OF and R/W still to be connec-
ted. These signals are equivalent
to the Intel NRDS and NWDS res-
pectively and Fig. 4a shows the
standard method of generating
them from 6502 signals. Since the
EPROM port of this card has no
write access to the RAM, the
generated NWDS does not require
ORing with a similar signal
associated with the EPROM port.
However, when the RAM is en-
abled by a read from the EPROM
port but a R/W is generated by a
write to some other memory on
the host system, the signal must be
gated with HOST SELECT in order
to prevent a false write. The OE,

on the other hand, does require
ORing with a corresponding signal
on the target system.

The additional two gates re-
quired are shown in Fig. 4b which
extends Fig. 4a. It should be noted
that OF and R/W can both be
active when a write to the card is
being carried out from the host
system and the target system is
attempting a read. This is not a
problem since the data sheet for
the 6116L makes it clear that,
under these circumstances, the
write takes priority over the read.
This is perfectly acceptable since
the host is to have priority over the
target port.

Supply And Power-Down Circuitry:
To ensure that there is data reten-
tion when the main computer sup-
ply is switched off a battery supply
1s required. Since the 6116L onl
requires 2,0V in its standby mode,

+B5V

I
—L
ey

RAM SUPPLY ' ) l

[0

Fig. 5 a & b The battery trickle charger and the power-down circuitry.
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the readily available PCB mount-
ing 3.6V 100mAh battery is a per-
fect choice. Figure 5a shows a cir-
cuit in which the battery is trickle
charged via the current limiting
resistor when the main supply is
present, supplies current to the
RAMs via the diode when the
main supply is not present, and is
prevented from discharging
through the power supply under
these conditions by the transistor
which will be turned off. The resis-
tor value is selected to give a
charging current of 1.0mA (the
current stated for this battery in
the data sheet). From Ohm's Law,
this will be V/1 where | is this
charging current and V is the
gotential difference between the

attery and the main supply (5 V-
3.6V) or in other words 1.5k ohms.
Althou§h there will be a potential
drop of typically 0.7V across the
diode, there will still be 3.6 V-
0.7V=2.9V available to the RAMs,
which is within the specification
for these devices.

It now remains to decide how
to generate the power available
signal. For the purpuses of supply
isolation the requirements are not
too stringent — all that is required
is for it to go sufficiently high to
turn on the transistor when the
supply voltage is higher than the
battery voltage. There is another
use for this signal however, to
write protect the memory on
power down. Since the major part
of any computer system is made
up of TTL devices and these are
only guaranteed to function cor-
rectly at supply voltages of 4.5V
and above, it is quite feasible that
random signals on the bus will
cause un-intentional writes to
takes place on power-down,
hence corrupting the data in the
RAM.

Considerable time was spent to
find some way of accurately
detecting a voltage level of about
4.75V to generate the supply avail-
able signal, but any such method
would involve the constructor in
some quite precise setting up
which would obviously be un-
desirable. The method eventually
used does not require any setting
up, and although it does not suc-
ceed in accurately detecting 4.75V
experiment shows that it works.
The level detector is simply a
potential divider and transistor so
arranged that, when the supply
voltage is greater than about 4.2V,
a potential of greater than 0.7V is
present at the transistor base
which turns it on and hence gives

ETIJULY 1984

PROJE -

srprragny

»
-
I
-
-
-
™
"
o
% 3
.
-
b

a logic low signal. This arrange-
mentis shown in Fig. 5b. If an
attempt is made to detect someth-
ing much closer to 4.75V, the resis-
tor tolerances might cause the
transistor not to turn fully on at
5.0V.

The need for write protection
of the RAMs has already been
mentioned. This is done by gating
the four chiﬁ enable (CE) signals in
Fig. 1 with the supply available
signal in such a way that they can’t
go low when the power isn't pre-
sent. Obviously, the gates used
need to be active even when the
main supply is not present, so they
must consume little power and
work on a low supply voltage. This
demands a CMOS device. Figure 6
shows this gating arrangement
which is used to modify the circuit
given in Fig 2.

_If the circuit portions illustrated
in Figs 1-6 are connected together
the result will be the complete cir-
cuit diagram shown in Fig 7. There
will be a few changes from the cir-

cuits already given due to the
following:—

1) Afew extra gates have been
added as buffers to ensure that no
more than 1 TTL load is presented
to any bussed signal.
2) To minimise the number of IC
packages required, two gates have
sometimes been used to replace a
single gate of a different type. For
example, an AND gate followed by
an inverter has been used as a
NAND gate in two places.
3) Gates have sometimes been
drawn in negative logic notation to
FOWER
AVAILABLE =iy

CETORAM 4

Fig. 6 Amodification to the circuit shown
in Fig. 2 which provides write protection
for the RAMs on power-down,

—_HOW IT WORKS.

clarify their function. In the final
circuit diagram, however, these
have been translated to their more
conventional forms.

4) The6116L RAMs are only in
their low power standby mode
when all their inputs are within
0.2V of either0V or VCC. The
resistors in the SIL packages, ie
RP1, RP2 and RP3, have been
added to ensure thijs,

5) Inaccordance with normal digi-
tal practice, a number of decoupﬁ
ing and reservoir capacitors have
been connected across the sup-
plies.

6) Since a number of less expen-
sive but higher power RAMs are
pin compatible with the 61161
devices, and since not all users
would require all four RAMs to be
non-volatile, links have been
added to allow the user to select
either the main supply or the bat-
tery supply to each of the RAMs.
Next month: Construction and use

Since alengthy description of the design
process has already been given, this sec-
tion really serves only to give an overall
picture of the circuit, outlining which
components are associated with each
particular task. 1
The memory is made up of four 2K x 8
RAMs, these r)eing 1C8, 1C9, IC10 and
| IC11. The RAMs are connected to inter-
nal data and address busses which are
isolated from the host and target system
busses by various tri-state buffers. 1C5
buffers the host data bus, 1C12 ad IC14
the host address bvus, 1C6 the target |
data bus and IC13 and IC15 the target
1 address bus. The circuitry comprisin
IC1cand 1C2d controls the buffer enabE |}
ing and ensures that both sets cannotbe {{
{ enabled at the same time and that the
host takes priority. IC3 and most of the
remainder of IC1 and IC2 are associated
with generating the RAM CE, OF and R/
w siﬁnals by a combination of control
signals from both ports. The RAM CE is
split into four separate signals for the
four RAMsby IC5b, and IC7 ensures that !
these signals can’t be active under
power-down conditions. This circuitry -
requires a signal indicating that the :
appropriate portion of the host memory
map hasbeen addressed, and this signal |{
is generated by 1C5a, IC1d, LK1 and LK2. i
| Theremainder of the circuitis associated |

down circuitry.

| with the battery supply and power- h

25



PROJECT : Versatile EPROM Emulator
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NEW: an exciting range of projects to build on the EXP300 breadboards.
NOW anybody can build electronics projects; it's as easy as A.B.C. with G.S.C.!

EXPERIMENTOR BREADBOARDS

The largest range of breadboards from GSC. Each hole i1s identified

by a letter/number system. EACH NICKEL SILVER CONTACT

CARRIES A LIFE TIME GUARANTEE. Any Experimentor breadboard

can be ‘snap-locked’ with others to build a breadboard of any size.

1. EXP 325 £2.25 The ideal breadboard for 1 chip

aircuits. Accepts 8, 14. 16 and up to 22 pin [Cs. Has 130
contact points including two 10 point bus-bars.

2. EXP 350£3.80Specially designed tor working with up
to 40 pin ICs pertect for 3 & 14 pin ICs, Has 270 contact
points including two 20 point bus-bars,

3. EXP 300 £6,.5C The most widely bought breadboard in
the UK. With 550 cantact points. two 40 point bus-bars.
the EXP 300 will accept any size IC and up 10 6 x 14 pin
DiIPS Use this breadboard with Adventures in
Microelectronics

4 EXP 600£7.95 Most MICROPROCESSOR projects in
magazines and educational books are built on the EXP
600.

5. EXP 650£4.7% Has 6" centre spacing so Is pertect for
MICROPROCESSOR applications

8. EXPA4BE2.75F0our more bus-bars in "snap-on” unit

PROTO-BOARDS

The ultimate in breadboards for the minimum of cost.
Two easily assembled kits.

7. PROTO-BOARD 6 KIT£12,00 630 contacts, four 5-
way binding posts accepts up to six 14-pin Dips.

8. PROTO-BOARD 100
KIT Complete with 760
contacts accepts up to ten
14-pin Dips, with two
binding posts and sturdy
base. Large capacity with
kit economy.

£14.25

Proto- tloar 1n0.100

SN CONTMATL RTINS GORORATION

FREE project:
AUTO-DICE

Liven up your board games with this sophisticated electronic dice
circuitt When the ‘throw' switch is pressed, a numerical display
flashes up rapidly changing numbers. After a few seconds, the
‘rolling’ stops, and the final result is displayed; any number, randomly
selected, from 1 to 6. A few seconds later the display turns off to
conserve your battery, letting the games go on uninterrupted for
weeks!

HOW DO YOU MAKE IT?

Our FREE project sheet gives you a large, clear diagram of the
components layed out on an EXP 300 breadboard. Each component
1s labelled. and the values are given in a component listing. Even the
‘tow and column' lettering of our EXP 300 is shown to make the
location of the carrect holes, in which to push the components, easy
to find There's no soldering involved; it couldn’t be easier! As an
extra bonus, there's a full circuit description, and the details of a
regulated power supply on the other side of the sheet.

“Clip the coupon” and get your FREE project sheet with each EXP
300 bought. AND a free catalogue! Just ask about our other free
projects too.

GOODS DESPATCHED WITHIN 24 HRS FROM RECEIPT OF ORDER

For further details of our FULL "ESC (UK) Limited De 3 Unit 1. Shire Hill Industriai Estate. Saffron Estate. Walder Eccax CB11 3 1
S.C. pt.9B, Unit 1, Shire Hill Industriai Estate, Saffron Estate, Walden, £ 1
PROTO-BOARD RANGE, please ! Prices include P & P and 15% VAT * alden, Essex CB113AQ
send for our free catalogue. ! : ——— : b
, | g lerv] folarv] [4farv] | 4 ary] 597 6 ary] 7 Qry] 8 ary] ||
GLOBAL SPECIALTIES CORPORATION { £39% | |£5.23 £8.63 £10.29 £6.73 £4.03 £14.95{  |€17.53 :
: Name - Address 1
: | enclose Cheque/P.O. for € .or debit my Barclaycard/Access/ ¢
G.S.C. (UK) Ltd. Dept. 98 i American Express card no. expiry date ]
U‘r\if 1 Shire Hill IndL;strlaI Estate | FORIMMEDIATE ACTION - The G S.C 24 hour. 5 day a week service For FREE |
Sa"roh Walden. Essex CB11 SAQ Telephone (0799) 21682 and give us your Barclaycard, Access, American catalogue
Telephone: Saffron Walden (0799) 21682 ‘I Exﬁre_ss:uztfr and your order will be In the post immed:ately tick box _Jl
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For
Electronic and
other small parts.
A large variety of
components can eastly

be kept well organized.

60 storage pockets per

unit.

Unit size:

1400 W125 H77mr=a

| Material: Injection-moulded in
impact resistant polystyrene.

| 4 and 6 Drawer Steel cabinets
available

The 6 Drawer cabinet, practical for
field service. has lock and carrying handle.
Recommended prices (excludng V AT.)
6 drawer cabinet with lock and handle

4 drawer cabinet with lock and handle
Single drawer

Typical Minifile applications:
R & D Departments Prototype Kits

Field Service Engineers

Stocked by:

Production Test & Rework Service Departments
The Electronic Hobbyist
Repair kits for computers  CNC- machines.

Bradiey Marshall 325 Edgware Road, London W2 1BN. Tek 01-723 4242
1 Enfield Electronics, 208 Baker Street. Enfield, Middlesex EN1 3JY. Tel 01-366 1873
Henry's. 404-406 Edgware Road, London W2. Tel 01-724 0323

TK Electronics. 11-13 Boston Road. London W7 3SJ. Tel: 01-579 9794

Watford Electronics. 33/34 Cardiff Road, Watford, Herts. Tel. (0923) 40588.

£92.00
£59.00
£11.00

Sure! More than 10 tasks
simultaneously and, in some
cases, up to 300 times faster!
That's what replacing the basic
ROM with the new FORTH does
forthe ZX81 --and more!

The brains behind the
breakthrough belong to David
Husband, and he's building
Skywave Software on the strength
of it. Already orders are flooding
inand it's easy to see why.

The ZX81-FORTH ROM gives
you a totally new system. in ,
addition to multi-tasking and split
screen window capability, you
can also edit a program while
three or four others are executing,
schedule tasks torun from 50
times a second to once a year, and
with a further modification switch
between FORTH and BASIC
whenever you like.
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‘Rummorettanr  \
tentasksondg. -\
ZXE-FORIH ROM.

V4

The ZX81-FORTHROM gives
you a normal keyboard with a64
character buffer and repeat, it
supports the 16k, 32k, 64k RAM
packs, itis fig-FORTH compatible
and it supports the ZX printer.

The price, too, is almost
unbelievable. Asa "fit it yourself
Eprom’’, complete with manual,
it'sjust £25+ VAT,

Add £2 p&p UK(£5 Europe, £10
outside Europe) and send your
order to the address below.

P A
P A

Skywave
SOFTWARE

David Husband
73 Curzon Road, Bournemouth,
BH1 4PW, ENGLAND
Tel: (0202) 302385
International +44 202 302385.

At last the ideal of all the sound coming from one
piston-like diaphragm, unspoiled by crossover units
and resonant enclosures.

These radically novel loudspeakers set new standards
both in sonic realism and spatial presentation —
“The best stereo you are likely to hear... Quad class
nuff said” ... Paul Messenger Hi-Fi News Nov’'83.
Drive unitsforbuildingintoenclosuresasdescribedin
this magazine are £140 per pair plus VAT and postage.
Complete loudspeakersin Luxury& Basicenclosures
are available. Details and prices from:

Merseyside Acoustic Developments
131 Mount Pleasant
Liverpool L3 5TF
Tel: 051-709 0427
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any school boy will tell you of the killer breed of

satellites pranging each otheronthe bigscreen. In
between these two extremes is the reality of modern
satellite communications.

In 1962, Telstar was the first, in circular orbit around
theearthand ataheight of about 250 miles. Soitwas vis-
ible for only about half an hour from any given earth sta-
tion, and Goonhilly's first aerial weighing 1100 tons had
to be quite a smooth operator in order to track this fast-
moving busybody.

InJune 1965 Early Bird (INTELSAT 1) went into geos-
tationary orbit over the Atlantic. INTELSAT stands
for INternational TELecommunications SATellite and
a geostationary orbit is an orbit stationary with res-
pect to a point on the earth, ie. the satellite is mov-
ing with the earth’s rotation and so staying in the
same position with respect to the earth’s surface.

Two other satellites took up station over the Pacific
and Indian Oceans in 1967 and 1969 respectively and
earthlings were fully covered by eyes in the sky. These
three satellites formed the INTELSAT | network working
to Andover (USA), Raisting (Germany), Goonhilly (UK
and PleumeurBodou (France). These satellites provided
240 circuits but could workto only one ground station at
atime. INTELSAT [l removed this limitation. The signal
strength from these satellites was so low that receiving
equipment had to be cooled in liquid helium (4.2 K,
—268.8' () to suppress background noise. Recelvnng
signals from these satellites was like trying to pick up
heat from a one killowatt electric heater stationed as far
away as the moon.

In 1968 Aerial 1 at Goonhilly was joined by a second
and in 1972 by a third aerial. Aerials are located in the
south of England because the furthersouth the antenna
is, the less ground-generated interference it will ‘see’:

ETJ JULY 1984

]ust by plckmg up the phone and dialling a ,
number, you could put yourself in the space age. | -
In this short series of articles, Roger Bond will be "Q\Yl
looking at the real world of satellite communications: N3
Anyspaceenthus:astwnlteIIyou about Telstarand

FEATURE

the further north the aerial, the closer to the horizon the
satellite gets, until it vanishes from sight!

INTELSAT Il was launched in 1968 and could pro-
vide 1500 circuits or 4 television channels ora combina-
tion of the two. Compare this with INTELSAT [l which
had to suppress its 240 circuits in order to transmit
television. The design life was also increased from three
years to five years. Today's satellites are designed for a
life of seven years and an estimate of seven out of eight
successful launches. A commercial satellite cost about
£10 million to build and about £13 million to launch in
1977 sotheinsurance premiums are quite high. By com-
parison, aerial three at Goonhilly cost £2 million. Today a
satellite costs about £50 million to build and launch.

in 1977 INTELSAT IV was launched with a life of
seven years but in this short space of time the demand
hadincreased somuchandtechnology hadadvanced so
rapidly that the IVA was launched in 1978 followed by
today’s INTELSAT V in 1980. The main difference bet-
ween the 1V and IVA apart from an increase of circuit
capacity (4000 to 6000), was assignment by demand,
SPADE, on the IVA — but more about that later.

Modern Satellites

To understand the trend and thinking towards mod-
ern satellite communications we need to start with
INTELSAT IV. Figures 1 to 4 show the profiles of
INTELSATS [ to IV. Intelsat IV like all modern satellites is
positioned 36,000 km above the earth and produces a
0.5 secdelayinatwoway conversation. Thatisthetimeit
takes for radio waves travelling at the speed of light to
‘bounce’ off the satellite. These signals are transmittad
upwards ata frequency of 6 GHzand downat4 (Hz, so
inside the satellite is a transponder which isa receiver, a
frequency changer and a transmitter.

In fact there are twelve transponders each with a

Figs 1-4 The changing face of satellites:(from | to r) INTELSATs], 11, 1], IV. Shown at the’
top of the page is Telstar (photo by courtesy British Telecom).
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bandwidth of 36 MHz and a guard band of 4 MHz bet-

ween transponders. Therefore the total satellite
bandwidth is about 500 MHz. There are two types of
aerials:—

a The global beam, which is a horn type and radiates a
beam of 17° width;

b) The spot beam, which is a parabaloid dish radiates a
much narrower beam, only 4.5 in width, which covers a
smaller areaonthe earth. The effective poweris35 dBw
(thatis, to the receiver on earth, the signalis 35dB up on
what would be radiated by a dipole aerial radiating 1
watt of RF power); by comparison, the effective power of
the global beam is 23 dBw.

The spot beams, with their focussing, are used for
high-density traffic, from one pointand another, eg USA
to UK. The global beams, being unfocussed, carry signals
of interest to many countries; so one small user-country
can communicate withanotherby extractingatthe earth
station the carrier that is of particular interest to it and
rejecting all the other carriers; this facility is used mainly
for television.

Compared to INTELSAT IlI, INTELSAT IV has a
smaller bandwidth for the same channel capacity and
this is achieved by reducing the frequency deviation of
the FM (Frequency Modulated) carriers. The guard band
is 10% to 20% of the occupied bandwidth for IV com-
pared to 60% to 90% for IIl. The FM carriers can cope
with 24 channels up to 960 channels depending on the
carrier chosen. These channelsare4 kHzaudio channels
which may be used to carry data or speech.

INTELSAT IV Earth Segment

Engineers use the jargon “space segment’ for the
earth station. Usually restrictions on the launch rocket
payload limitthe size of aerials that the satellite can carry
and the power available to feed those aerials. Hence the
burden of picking up weak signals from satellites and
radiating strong signals back becomes the responsibility
of the earth segment

- Tokeep the earth station costs down, the number of

different sizes of carrier frequency is restricted to nine.
The carrier to noise ratio is about 10 dB so expensive
threshold demodulators, also used in INTELSAT Ili, are
still needed.
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Fig. 5 The insides of INTELSAT IV,
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Fig. 6 A travelling wave tube.

One kind of threshold demodulator is the frequency
modulated feedback type, inwhich a fraction of the out-
put signal from the demodulator is fed back to avoltage
controlled oscillator which is controlled by a phase com-
parator. This helps to reduce the deviation of the centre
frequencyto zero, and the accurate centring of the signal
gives an improvement of the carrier-to-noise ratio.

We shalllookat thetransmitand receive directionsof
the earth segment separately but they do have certain
aspects in common. For instance, they both use travell-
ing wave amplifiers.

One kind of travelling wave tube (TWT) is the helix
type (Fig. 6), in which a spiral coil of wire is used to pro-
pagate the signal. The pitch of the spiral turns deter-
mines the speed of signal propagation. A magnetic field
parallel to the axis of the tube prevents spreading of the
electron beam. Reflection at the output could cause
oscillations and an absorber is used to prevent this,

The otherthingthattheyhave in commonis thatthey
both use an IF of 70MHz, although transmit and receive
frequencies are different, these being 6GHz and
4GHz respectively.

Transmit Direction

The intermediate frequency is 70 MHz which is con-
verted to 6 GHz There are two stages of power
amplification using travelling wave tubes. The first
TWT gives 39 dB gain over its 500 MHz bandwidth
and the second TWT gives about 30dB gain. Forasingle
carrier the power of the transponder can be concen-
trated; for several carriers the power must be dis-
tributed. If multiple carriers are used with, say, an output
of TkW each, the minimum gain will be 30dB and,
because of the manner in which TWTs operate, this will
beatthe top of the spectrum. The maximum permissible
variation is 10dB over the 500MHz satellite band.

Supergroups, which are blocks of twelve channels
each 4 kHz wide, are reassembled at the earth station
depending on their destinations. The supergroups
occupy the bandwidth 60 kHz to 108 kHz. Groups on
landlines occupy the bandwidth 60-108kHz=48kHz
and it is possible to fit another group in the spectrum
space below 60kHz starting at 12kHz ie 60-12=
48kHz,

A 60kHz pilot is inserted at the earth station and
failure of this pilot will cause changeover to standby
equipment at the earth station. The sub-baseband 4 to
12 kHz is used in 4 kHz lots for engineering services.
Each4 kHz has aspeech channelinthe range 300-2600
Hz and the rest of the 4 kHz slot is used by five
telegraph channels.

The portion below 4 kHz is used for energy disposal.
A symmetrical triangular waveform is applied to the
modulator during light traffic periods to spread the
energy across the spectrum and prevent peaks of high
energy.

Low capacity equipment will have less standby than
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Fig. 7 (top) Signal path through a satellite.

Fig 8. (middle) A double down converter.

Fig. 9 (bottom) Full receive path of an earth station.

hiFh capacity equipment. For instance, for 24-channel
telephony, there is one lot of standby equipment for
every fivein use, Forhigh capacity carriers, say 900 chan-
nels betweenthe UK and USA, the RF equipment thatis
usually duplicated is demodulators, baseband equip-
ment ie equipment which assembles groups of chan-
nels, and double down converters which are explained
in the next section.

Receive Path

Figure 8 shows the receive path of earth station
equipment illustrating double down conversion. The
first IF is at 770 MHz and the second at 70 MHz. But
before it gets to this stage it passes through three stages
of parametricamplifiers, cooledtoatemperature of 16 K.
Theseamplifyaweaksignal of typically =120 dBW by 30
dB. The signal then passes through a travelling wave
amplifier which supplies another 40 dB amplification
over the whole 500 MHz bandwidth. We can now
develop the picture in Fig. 8 to that in Fig. 9.

Thereis a choice of poweramplifiers. Travellingwave
tubes are more flexible but the multi-cavity klystron is
more efficient. The TWT needs to work about 10 dB
below full power to avoid intermodulation distortion.
Onthe other hand the klystron needs time for tuning up
and there can be long breaks if a frequency change is
required.

Threshold extension demodulators lower the
threshold of the impulsive noise. This threshold is the
point at which the signal-to-noise ratio becomes unac-
ceptable and too much information s lost. The semicon-
ductors used have specially doped junctions with
reach-through effects which enables low power signals
to be recovered.

With the present state of art of transistor technology,
a total noise figure of 10,000pW has been chosen as a
design limitforasatellitelink. Any signal greaterthan this
can be detected, any signal below this figure is lost. All
the time designers are developing new methods of
reducing noise in equipment enabling the detection of
weaker signals.

Most of the noise comes from the aerial itselfand the
first stage of amplification and if we take G as the gain of
the aerial and T as the temperature in degrees absolute
then G/T gives a rough rule of thumb relating aerial gain
totemperature inordertodetectasignalinthe presence
of noise. We can see that increasing the value of G gives
an improved figure hence the large diameter aerials at
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earthstations. We can alsoimprove thisfigure of meritby
reducing T which is why the equipment is cooled reduc-
ing thermal agitation and hence reducing the noise con-
tribution from thermal noise.

Earlierwe mentioned the need to limit the number of
different carriers to nine. However by 1975 these had
increased to twenty and the early frequency splitters
used circulators but now stripline couplers giving two
outlets each are available. A circulator is a wave-
guide with a ferrite rod at the axis of the waveguide
and if an external magnetic field is applied to rotate the
wave then a wave perpendicular to port one will exit at
portthree, awave perpendicularto port2 will exitatport
4 and so on.

A stripline is a metal conductor embedded in dielec-
tric. 1t's all part of the move away from the bulk-
iness of waveguide ‘plumbing’ and towards the
compactness of semiconductor-like devices and inte-
grated circuits if possible. Because of the large power
outputs already available, the manufacturers of micro-
wave devices have been slow to take advantage of
developments in integrated circuits.

SPADE

Time is big money on a satellite link so what better
way to use it than to assign speech slots only when
demanded? This of course makes it expensive for the
earth station which needs to have computer controlled
equipment. SPADE stands for Single channel per carrier,
Pulse code modulation, multiple Access, Demand
assignment Equipment.

The 12 transponders of Intelsat IV each had a
bandwidth of 36 MHz and carriers (when modulated)
with bandwidths of 2.5MHz, 5MHz, 7.5MHz, 10MHz,
15MHz,20MHz,25MHzand35MHz These could carry
speech channels from24 upto960. Forinstance, ifa car-
rier with a 35MHz bandwidth is chosen, the transpon-
ders36MHzis taken up. Alternately for fewer channels
acombination of the smallerbandwidths can be chosen.
This can be wasteful if a country wants say 35 channels.
The carrier giving 2.5 MHz bandwidth and carrying 24
channels is not sufficient so a carrier with a 5MHz
bandwidth with a 60 channel capacity is allocated. But
with only 35 channels used, the rest is wasted. In any
case these channels are active for only a few hours each
day because of for instance time differences between
the two countries involved.

Inaddition, only one half of a circuit isworking at any
giventimesinceusually one party speaks while the other
listens. Taking all this into account there is only 40%
activity during a conversation and a channel unit on the
SPADE system transmits a carrier only when speech is
present (ie, the power is turned off when not needed).
This must not be confused with TASI (time assigned
speed interpolation) whichis used mainly on submarine
cables (in TASI, the channel is re-allocated to another
talker when the user ceases speaking). A transponder
can support the power requirement of 400 channels
but with 40% activity this can be doubled to 800
channels since the channel unit conserves satellite
power. SPADE was used to a more limited extent on
Intelsat 1V, but fully implemented on Intelsat IV A,
whose profile is shown in Fig. 10 and in 1974
twenty earth stations started SPADE operations.

One 36 MHz transponder is divided into 800 chan-
nels each 45KHz wide, ie. a4 KHz audio channel when
frequency modulated, occupies 45KHz. Eight hundred
channels equals 400 circuits since two channels are
required for two-way conversation.

The king-pin of SPADE is the demand assignment¥
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signalling and switching unit (DASS) which controls the
setting up of calls with up to 49 terminals at other earth
stations. Communication between earth stationsis over
common signalling channels (CSC). These are shared by
all stations on a time basis as follows.

Assignallinginformationis extracted atthe terrestrial
interface unit (TIU) Fig. 11, converted to digital form
and transmitted over the 128kbit/s CSC link. One earth
station mustactas controland transmit areference burst
with its own data burst and the burst of all other stations
synchronised to thisona TDMA (time division multiplex
assignment) basis ie. in a given time frame, every station
transmits a little information in its given time window. In
the receive path, the TIU converts digital signalling back
to analogue since the terrestrial networks use analogue
signalling mainly.

When a request is made for a call, the DASS unit
selects a pair of frequencies from its bank and informs
the distant station via the CSC of the chosen frequen-
cies. Thenall DASS units immediately update theirchan-
nel records.

When the callis finished the DASS unit releases the
circuitandreturnsthe carrierstoits bank DASS units can
be programmed to record the duration of calls for charg-
ing purposes and any failures for engineering purposes.
It is quite remarkable, the amount of work that com-
puters could handle as long ago as ten years!

The 4kHz analogue channelsare converted todigital
torm and transmitted at 64 Kbit/s. This can easily handle
data at 1200 bit/s, 2400 bit/s and 4800 bit/s which are
the normal data rates over a 4kHz audio channel when

used for data transmission.
‘ REQEIVEV/«

[ TRANSMIT N

T DAgS eS¢ |

TRLAND —o—d

¥

Fig. 11 A SPADE terminal.

Calling All Shipping

Around 1974, when SPADE stated operations, the
need was felt for a satellite service to ships, mainly
because the MF and HF radio service was starting to get
congested. Moveover, radio is subject to fading for
hours, even days.

Transmission started in the L band at 1.5 GHz from
satellite to ship and at 1.6 GHz from ship to satellite. A
bandwidth of 7.5MHz was allocated and in the Atlantic
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region 80 channels would be required by 1990. At 50
kHz bandwidth per channel, 4MHz out of the allocated
7.5MHz would be used and 7000 ships were expected
to use this service.

In 1978 the USA launched MARISAT (MARItime
SATellite) and Europe MAROTS (MARitime Orbial Test
Satellite). MARISAT operated at 6/4GHz (C band) bet-
ween satellite and coast station and MAROTS at 14/
11GHz These were experimental satellites. MARISAT
changed to INMARSATin 1982 andthis stands forINter-
national MARitime SATellites. MAROTS is now
MARECS, MARitime European Communications Satel-
lite. All very confusing!

Initially satellites will be power limited rather than
bandwidth limited but future satellites will have high
speed dataat9.6Kbit/s forfacsimile (transmission of still
pictures like weather maps, newspapers etc), ship
operating information, navigation, rescue and fleet
messages.

Operation is by means of SCPC (Single Channel Per
Carrier) simlar to SPADE. Two methods of modulation
are available, narrowband FM or phase-shift keying. The
former gives a better carrier-to-noise-ratio.

So messages are passed in two stages, from coast sta-
tion to satellite and then from satellite to ship at a dif-
ferent frequency. Because of the call-charging limit-
ations of countries, shore to ship calls are semi-
automatic but fully automatic for ship to shore.

We've seen earlier how it was the responsibility of
the earth segment to provide signals of sufficient
strength fortransmissionaswellas detectweak signalsin
the receive path. However a ship’s aerial is limited by
space so it is up to the satellite to provide sufficient
power. A gain/noise temperature (G/T) of 4dB/K at the
ship’s aerial is typical.

The otherthingthatis typical of a shipisarollofupto
30" and pitchingupto 10~ sothe aerial mustbestabilised
with a gyroscope to provide an aerial pointing of £1°.

Tofind thesatellite, step trackingisused. The aerial is
moved slightly, then the voltage fed back from the
demodulator is used to decide whether the received
signal from the satellite has increased or decreased. If
the signal has decreased, the aerial is turned in the
opposite direction but if the signal has increased, the
aerial is turned another small step in the same direction.
The aerial locates the satellite accurately by acting in
azimuth and elevation in turn,

The UK is the third largest shareholderin INMARSAT
and there is a pair of satellites over each of the Atlantic,
Pacificand Indian Oceans. Onesatellite of each pairisin
serviceandtheotherisaspare. Actually,” Satellite” isnot
quite accurate, INMARSAT does not have its own
satellites but leases transponders off Intelsat.

Because of power limitations, only 40 of the 286 car-
riers can be transmitted simultaneously. In future
INMARSAT may launch its own satellites capable of
transmitting 125 carriers simultaneously and the pos-
sibility of aeronautical communication is being ex-
plored.

Aerial 5 at Goonhilly serves the maritime community
with a 14m diametre aerial and 3KW transmitter. It
transmits in the C band, (6/4 GHZz) to a satellite in the
Atlantic Ocean Region.

Sincethereismore thanone coastearth station (CES)
in each ocean region there is a need for a network co-
ordination centre for each region. These are at South-
bury (USA) for the Atlantic Region, Iberaki (Japan) for
the Pacific Ocean and Yamaguchi(Japan) for the Indian
Ocean. INMARSAT headquarters are in London.
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complete range of products including pre-amp modules, power amp modules, pre and
power amplifier modules, complete kits of amplifiers, equalizers, reverberation
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ofession,

mounting cabinet Panel Size Rear Box Price

WH(inchy WHD AL  STEEL
19x5 17 x45x10 27.54 23.54
19x4 17 x3.5x10 2524 21.24
19x3.5 17x3x10 2408 20.08
19x3 17x25x10 2409 —

19x256 17x2x10 2294 1894
19x6 17x55x12 28.69 24.69
19x5 17 x45x12 27.54 2354
19x4 17x35x12 2524 21.24

19x35 17x3x12 2408 2009
17 x3.5 1565x3x8 2179 17.79
17 x2.5 155x2x9 2064 16.64
17 x4 155x35x12 2524 21.24
17 x3 155x25x12 24.08 2009
Please add £2.50 p/p per item

* Wholly made of black anodised aluminium sheets & Suitable for high quality
ampliters and many other purposes & Top, side and rear cover removable for access
* Separate front mounting plate w Heavy gauge front panel is of brushed aluminium
finish enhanced with two professional handles & With ventilation slits and plastic
teet.

The low cost steel version is also available. The size and features as well as the front
panelis the same as the aluminium cabinets except the rearbox i is manufactured from
steel painted in black.

CONTROL MODULES HI-FI AMPLIFIER MODULES

TY-38 Sound activated switch
(voice-switch) £5.50 Kit £7.50 Ass.
TY-41 Infra-red remote control
(Receiver and transmitter)

£17.20 Kit £21.95 Ass.

TY-7 Electronic touch switch TA-323A 30W + 30W stereo amplifier
£2.90 Kit £4.50 Ass. £18.95 Kit £23.95 Ass.
TY-11 Light activated switch TA-820 60W + 60W stero amplitier
£2.20 Kit £3.50 Ass. £27.50 Kit £33.50 Ass.
TY-18 Sound activated switch TA-820 70W +70W stereo ampilifier
(Clap switch) £4.50 Kit £5.95 Ass. £35.50 Kit £42.50 Ass.

= ::/\UGIOUOHIC

Wil
!

50 Marlbrough Road,
Derby, DE2 8DT Tel: Derby 0332/382433
MAIL ORDER ONLY

RVM RANGE OF POWER MOSFET AMPLIFIERMODULES.
These Power Mosfet Modules are very reliable, driving dif-
ficultloadsis no problem. Application from hi power systems
to studio to domestic hi-fi.

All of our modules are built and tested and carry a 2 year
guarantee.

We also supply a range of heat sinks, specially recommen-
ded for RVM modules.

Modules PowerRMS Load Volt Max  Size (mm) Price
RVM150S | 70-150W | 4a8e | +60 [31x80x100 | 23.50
RVM300S | 120-300W l 4-80 l 165 131 x102x136| 32.87
RVM400S ' 170-400W 4-80 65 47x89x136 40.92
RVM700s | 300-700w | 28 | +70 47x90x197 60.96
RVM700S Mounted on Heat Sink 70.40
| Size of Heat Sink Range o |

HS110 52x91x110mm 5.90
HS150 52x91x150mm 7.20
HS210 | 52x91x210mm 9.44

All prices include post & packing.
(Quantity discount availabie)

To order send cash with order, or cheque/postal order.

Delivery onourModules and Heat Sink or same day dispatch
whenorderisreceivedwith cash, allow 7 days withcheque or
postal order.

MICRORANGE ELECTRONICS

UNIT 258, STRATFORD WORKSHOPS, 8URFORD ROAD(near Stratford Centre)
LONDON E15 2SP. L:01-536 1415

Recently opened component shop inthe heart of Stratford, we have lots of special offers
until the end of June. (You will find us on the 2nd Floor))

We specialize in the manufac- SOME SPECIAL OFFERS
ture of. (Many others in stock}

Printed Circuit Board, 7812 12V 1A Reg 30p each
No quantity is too smill 78P0OS 5V 10A Reg 5.50 eech
VNB7AF Power Fet 85p
We also supply. BF 258 30p
Photo Board and associated TIP 41 35p
chemicals at very keen prices. MSE 340 a5p
See below. TOS H/sinks 10p each
5x4" Single sided 1.80 H/duty TO3 H/sinks 25p each
8x5" Single sided 2.10 B0W spot bulbs vanous colours 70p each
6x4" Double sided 2.00 100W spot bulbs various colours 1.25 each
8x5 Double sided 2.40 1 Metre Sq Quality SPK Cloth 2.95
Other sizes available 20W Car Spks 10.00 pair
3 way 700W Sound to Lite Unit 15.00
ALL PRICES INCLUDE VAT 150W Power Amp Module 10.00
Please add 50p for P&P 10x12" Fibreglass Board 2.00

Please come and see our range

r— NN 5
=3\ =
precision pick-up arms
Please call or write:

SME Limited, Steyning, Sussex, BN4 3GY
Telephone: 0903 814321 Telex: 877808 G

MNP oesigned and
AN mzsr:grf]:ctz?ed in Britain B’ac,(*Star

UNGTION GENERATOR
0.1Hz-500kHz

* Sine, Square, Triangle, TTL Accuracy typically 1% of
output range

* Typically 0.02Hz - 700kHz  * Variable DC offset

* 7 switched ranges with + External A.M. facility
coarse and fine frequency + External sweep facility
controls = Short circuit protection

* 1 30V output capability all outputs

JUPITER 500 (inc. P & P and VAT) £128.80

Colour leaflet with specifications and prices available from:
BLACK STAR LTD, (Dept. ) 9A Crown Street, St.lves,
Huntingdon, Cambs. PE17 4EB, England. Tel: (0480) 62440 Telex: 32339
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PROJECT

“Save a joule — Lose a jewel — What a fool; Spend a joule —
Save a jewel — That’s cool!” Phil Walker, of whose poetry,
John Betjeman is reputed to have said ““1t's enough to make a
banana blush”, can at least design a good burglar alarm,

his project has been de-
T signed to give considerable

flexibility while keeping the
cost down. It can be used with
either two-wire or four-wire sys-
tems and will give anti-tamper pro-
tection to the wiring if required.
The unit also provides suitable
connections for use with a self-
protecting audible alarm which we
hope to publish soon.

The unitas described caters for
up to four pairs of alarm loop cir-
cuits containing normally closed
switches or can simultaneously
deal with normally open switches
if necessary. Each pair of alarm
loops consists of one loop at
ground potential and one loop at
about +12V. Breaking either loop
or shorting one to the other will
trigger the alartn. One pair of
loops is designed to be used as the
anti-tamper circuit and can be left
operative while the rest of the sys-
tem is disabled. Another loop pair
is fitted with a circuit which allows
restricted exit and entry and a
time delay (from 8 to 90 secs) so
that an authorised person can
leave and re-enter the premises
without setting off the main alarm.

It should be possible to use this
pr(y'ect with most types of active
and passive alarm sensors al-
though some of the active ones
will need external power.

The Circuit

This project is designed to
monitor up to eight alarm loop cir-
cuits. These loops are connected
in pairs with one circuit at ground
potential and the other at supply
potential. Two pairs are simple
loop sensors which respond im-
mediately if either loop is discon-
nected or one is shorted to the
other. The third pair is connected
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to the exit/entry delay system and
allows a timed exit period and
timed entry period before setting
off the alarm. The last pair are very
similar to the simple loop sensors
with the exception that they can
remain active when the rest of the
circuit is inhibited.

The loop sensing circuitry for all
the loop pairs is identical and very
simple in operation. The same
current flows through both loops
of a pair and is determined by a
single resistor. If either loop is
broken then the current will divert
into one of the input transistors
which will then cause an alarm
condition to be flagged. Shorting
the two loops together causes a
similar condition at the output as it
robs the sensor circuit of its power
supply.

The alarm latch and condition
indicating circuitry is also virtually
identical for each loop pair. It has
been designed so that while the

pair is inhibited by its own switch
the LED is off. When a loop pair is
enabled but the alarm module is
disabled by the key the LED will
be on and steady while the loops
are in a safe condition and will
flash if the loops are in an unsafe
condition. At this stage no alarm
will be sounded and the cause
should be rectified before en-
abling the alarm. Once the unit has
been enabled if an alarm signal
arrives at one of the three non-
delay loop pairs the latch will be
set and an alarm condition will be
sent to the output circuit to acti-
vate the audible warning de-
vice(s). Also the LED for that pair
will flash. Note that the state of
the loops will have no further
effect on the alarm latch.

The operation of the delay loop
pair is a little different. The alarm
condition from the loop sensor cir-
cuit sets a latch which in turn starts
a counter which counts 8192 pul-




HOW IT WORKS

This project can be considered in five

parts. These are;:—

a) the input loop sensors

b) entry and exit delay circuit

o) alarm latch and condition indicators

d) alarm trigger, local sounder and
remote relay switch

€) power supply

the tirst section consists of tour
identical circuits each of which pro-
vides two loops. One loop operates at
0V potential while the other operates
at close to the supply rail. The current
flowing through each loop is deter-
mined by R1 in the first circuit and
similarly in the others. If both loops are
complete, this current will flow
through the external via D1 and D2 and
both Q1 and Q2 will be in the off state.
Thus the collector of Q2 will be in the
high state.

1f the upper loop is broken, the cur-
rent through R1 will now flow through
D9 and the base of Q1. Q1 will now
conduct and allow current to flow
down R5 into the base of Q2. This tran-
sistor will now conduct and pull its
collector low to signal an alarm con-
dition.

If, on the other hand, the lower loo
is broken, the current through R1 wiﬁ
now flow via D10 into the base of Q2
and thus turn it on giving the same
alarm condition.

Finally, if the two loops are shorted
to§elher by some agency the supply
voltage will be dropped across R13
while the collector of Q2 will again go
low to signal an alarm.

This should provide a good measure
of protection against most tampering
with the wiring.

The second section of the project is
the entry and exit delay. This is fairy
complex as it performs several func-
tions. The input from the line sensor
circuit first enters 1C1a where it is
gated with the reset signal from 1C2a
and a time-out signal from 1C3.

If the reset signal is active (output of
1C2a high) then no further action
occurs. Also the outputs of 1IC1a and ¢
are forced low causing 1C1b output to
go high. This causes 1C3 to be reset.
The high output from 1C2a also resets
and holds 1C4a and b.

If, however, the reset signal is inac-
tive, the alarm input going low causes
the output of IC1a to go high. This for-
ces the latch formed by IC1b and c to
change state with IC1b output going
low. This removes the high on the reset
line to 1C3 which will start to count the
pulses coming from the oscillator
IC2b. 1C3 is a 14-stage divider which
increments with each input pulse. The
output from the 6th stage controls the
audio frequencY oscillator 1C2c¢ which
generates a bleep sound from the
piezo-electric sounder, X1. The output
from the 14th stage clocks 1C4a and b
when it goes high and simultaneously
resets IC3 via the sections of IC1.
When IC4a is clocked its output
goes high and its Q output will go low.
If during the counting period of 1C3
the alarm input has gone high gain,
then the output of 1C5a at the time of
clocking 1C4b will be low otherwise it
will be Eigh. The current state if 1C5a is
clocked into 1C4b at the end of the
counting period and if this is low no
alarm is given. If it is high then the
alarm is sounded.

. active.

After the first
such sequence in
which the alarm is
not activated, if the
alarm input signal
goes active again, a
similar sequence is
followed with the
exception that the
output of 1C5a is
held high by the Q
output of I1C4a
being low. At the
end of the count
period the alarm

will be sounded

whatever the state i O ANE
of the sensor sig-

nal.

The circuitry
around 1C5b, ¢ and

d are present to | a0
cause either LED5
or LED6 to flash at
the bleep rate to

b

indicate that exit or
entry time delay is

ALARM LATCH,

ETC

The circuit around
1C6 forms a status
indicator for the
alarm sensor signal.

In the first timing
period, the latch for-
medbylCéaandbis
disabled by the low
on1C4a Q output. If
an alarm condition
is detected by the
loop sensor circuit
then the output of
1C6a will go high but
will not latch. This
will aliow a low fre-
quency flash signal
from 1C2d to drive

IMMEDIA
LiN

— 0V

IC6d and hence
LED1. In the second

timing period the T S——

latch will be en-
abled andifan alarm
condition occurs, it
will stay with the

flash signal en-
abled.
The alarm signal d
from this part of the i ¢
circuit s taken from A
the Q output of ANTH AN 3

IC4b and goes low

d O

ooV

to signal an alarm

con-dition. The cir-
cuit around SW1
and D17 allows the whole channel to be
disabledif needed. This causesthe LED1
tobe turned off whereas anormallowon
the reset line via R25 will cause the rest of
the circuittoberesetand LED1 willbe on
ifthe alarm sensoris not active and flash-
ing if it is.

The circuits for the other latch and
condition indicators are virtually identi-
cal with the exception that the input to
the NAND latch goes directly to thereset
line via its resistor; in these channels the
alarm signal is taken from the NAND
latch as an immediate result is required.
The reset circuit for channel 4 is slightly
modified such that it can remain active
when the other channels are turned off.

ALARM TRIGGER ETC

The outputs from all the latches are
collected into a NAND gate 1C10a so
that any one which goes low will cause
the output to go high. This is then

ated with the reset signal such that
Eoth must be high before the alarm is
sounded. The output of this gate,
1C10b, is normally high and keeps Q9
conducting. If it goes low, RLA1 is de-
energised and the main alarm sounds.
This mode of operation ensures that
cutting off the power supply will sound

the alarm.

Also, if either IC10b output goes low
or channel 4 (IC9b) alarm output goes
low, Q10 is switched on and the buz-
zer X2 sounds. This is to allow tamper-
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PROJECT : Burglar Alarm
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11174 o 4

SK6

TC
SIREN

SK5

NOTE.

IC1 1S 4025

IC2 15 4093

1C3 18 4020

IC415 4013

1C5,6,7,8,9 ARE 4011
1C10 15 4012

IC11 1S LM317K
Q1,35,7,10 ARE BC212L
02,468 ARE BC182L
Q9 IS TIP121

D1.23 ARE 1N4148 OR SIMILAR

D24-26 ARE 1N4001 OR SIMILAR |
027,28 ARE 1N5402
LED1-4 ARE RED LEDS
+ LED5 IS YELLOW LED
LED6 IS GREEN LED

FVE;S ' 2
R35 ON

10 | X
STANDBY OFF
SW5

ing to be detected without setting off
the main alarm.

POWER SUPPLY

This part of the circuit uses a stan-
dard bridge rectifier and capacitor
arrangement but the regulator system
is a little unusual. The circuit uses an
LM317 regulator with its reference ter-
minal connected to a 12V battery, This
means that the output voltage will be
about 1.2 volts above the battery vol-
tage. While AC power is applied the
battery is charged via R46 and the
main circuit is supplied via D27 at
about 12.5V. If the power fails the cir-
cuitry will be powered from the battery
via D28 ensuring that the alarm circuit

is always powered.
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D20 swa

Q-0v

ses from an oscillator, whose fre-
quency (and hence the delay
ttme) is controlled by the variable
resistor RV1,

When the count is complete,
the state of the loop sensor is tes-
ted. If itis still in the alarm con-
dition the output from the circuit

activates the output stage im-

mediately. If, however, the loop
sensor circuit is non-active — ie
the door is shut — the alarm is not
given and the circuit goes into its
second stage.

During the first stage (normally

-y -— GO AVE
|+ 3 v -[-
e C7 =C8 L C9 clo==c1i

]"wu' 100 1 10u '|‘47n a7n
. N W

Fig. 1 Circuit diagram

while you are leaving the property)
the green LED will flash while the
timer is operating and the red LED
will flash while the door is open. If,
once the first stage of operation is
complete, the loop sensor circuit
becomes active again, the counter
circuit will start again but this time
the alarm will sound at the end of
the time period whatever the state
of the loop sensor unless the alarm
is disabled with the proper key.
During this stage the orange LED
and the red LED will flash. During ’
both timing stages a bleep will '
37



Fig. 2 Overlay diagram

| Ne |
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LINKS OR |
CONTACTS | NO
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w4 R1
o R13
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DISABLE 1
DISABLE 3| &
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NKS 0
LINKS OR |
CONTACTs | NO

(IMMEDIATE) r————4
INc bl

[ R2 |
A4 ]
[ A8 |

Ne
LINE 3
LINKS OR
CONTACTS | NO

(IMMEDIATE)
NC .|

DISABLE 3|
DISABLE 4

LINE 4 E 2l

LINKSOR |
CONTACTS |

(ANTI-TAMPER) |: ;

RS0

* *= MOUNTED ON REVERSE SIDE OF PC8

bridge rectifier

SW5
{OFF)
PARTS LIST
RESISTORS (%W 5% carbon film) LED1,2,3,4 0.2 inchred LED
R1-20,25,45-48 47K LEDS 0.2 inch yellow LED
R21-24,35,36,53 1KO0 LED®6 0.2 inch green LED
R26,49-52 10K
R27,28 1M0
R29,30,41-44 820R MISCELLANEOQUS
R31-34, 37-40 100K SW1,2 SW3,4 2-way DIL switch
R54 560R SW5 3-position key-
RV1 100K switch
X1 PB2720 piezo
CAPACITORS (100 volt PCB mounting sounder
polyester unless stated) X2 12V PCB mounting
1,3 1n0 buzzer
€2,6,11,12,13 100n RLA1 12V relay 2 pole
c4 10 i changeover 5A
G 2200uF 25V elec- (Maplin YX98G or
trolytic simirar)
b 7,89 10uF Tant. bead or $K1,2,3,4,5,6,7 4 way PCB mount
; min. A1. 25V screw terminals
FS1 2A 20 mm fuse +
IS(I:E1M|CONDUCTOI§S025 PCB holder ,
1C2 4093 FS2 1A 20 mm fuse +
1C4 4013 Bt 12.V 280 mA-hr
|C5,6,7,8,9 4011 Ni-Cd battery {or
IC10 4012 2x6V)
1C11 LM317K T1 12V 20VA transfgr—
Q1,3,5,7,10 BC212L mer in box with
Q2.4,6,8 BC182L suitable fuse
9 TiP121 PCB; large die-cast box; small micro-
D1-23 inc. 1N4148 or similar switch with NO contact (ie contact
D24,25,26 1N4002 closes when switch operated); heatsink
D27,28 1N5402 for 1IC11 (see Fig. 3); TO3 mounting kit
BR1 200V 2A potted and thermal grease; spring clips for bat-

teries; solder tag; wire, solder, etc.
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TO SIREN UNIT

sound so that you are aware that
something will happen soon if you
take no action.

The reset circuitry is arranged
around a three-way keyswitch, In
one position all the unit is switch-
ed off. This is to allow you to do
maintenance or add extra sensors.
in the second position most of the
unit is disabled with the exception
of the loop pair used for the anti-
tamper circuits. This is the normal
“off" position which allows full
access to the premises but sounds
an internal alarm if the wiring or
alarm unit is molested; for this
facility we have assumed that
there will be someone nearby who
can investigate. In the last position
the unit is fully active and ready to
go. Any alarm conditions will be
dealt with as appropriate.

All the alarm outputs from the
sensor and latch circuits are
gathered into a gate circuit which
also uses the state of the reset line
as an inhibit. The output from this
drives a power relay via a transistor
such that the relay is de-energised
when an alarm occurs. This pre-
vents someone just cutting the
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wires to stop the alarm. The output
from the gate circuit also drives an
internal buzzer which also serves
as the alarm for the anti-tamper
loops.

Power for the whole unit is nor-
mally supplied froma 12V AC
external supply which is rectified
and smoothed. This is then roughly
regulated by a monolithic regu-
lator |C which also charges the
internal battery. If the external AC
supply is cut off then the internal
battery will supply the circuit for at
least a couple of hours. This
should be long enough to cover a
mains failure but a larger battery
may be needed in some cases.

If a three-position keyswitch is
not available or extra security is
reqired then two two-position
switches could be used. One of
these would control the main unit
while the other would control the
anti-tamper circuit. By connecting
the latter to the main reset line
instead of directly to ground both
keys would be needed to totally
disable the unit.

Construction

The majority of the compo-
nents for this project are fitted on
to the PCB. This should reduce the
scope for errors but, as usual, care
must be taken to insert all the
diodes, transistors, ICs and polar-
ised capacitors correctly. There are
quite a few links on the board and
all of these must be inserted cor-
rectly. itwould probably be best
to insert IC holders into the PCB
first followed by resistors, diodes,
capacitors and terminal blocks.
The links could be inserted im-
mediately after the IC sockets. The
last things to fit are the large com-

— —

CASE MICROSWITCH

ALARM LINE CONNECTORS (SK1-4) \ /

CABLE EXIT GLANDS

Internal layout of the prototype.

PROJECT : Burglar Alarm

KEYSWITCH (BEHIND HEATSINK
HEATSINK

PIEZO SOUNDER

SPRING CLIPS

SIREN CONNECTORS (SKS,6)

BATTERIES

ponents such as fuseholders, relay,
buzzer, the LM317 and heatsink
and C5. When fitting the regulator
1C note that it should be insulated
from the heatsink.

The LEDs should not be fitted
yet as they could be positioned on
the foil side of the PCB to poke
through the box when assembled.
At this stage it would be prudent
to test the circuit. Use a 12V sup-
ply into the battery terminals and
check that each part of the circuit
from the loop sensors onward is

1.2 -
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1
!
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TO 0.25
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Fig. 3 A suitable heatsink for IC11
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DIMMENSIONS IN INCHES

operational. It will help to wire the
keyswitch at least temporarily.
When the board is working cor-
rectly the LEDs can be fitted in
place and permanent wiring in-
stalled to the keyswitch and piezo
sounder. All other wiring is done
via the screw connectors for the
eight loop-sensor circuits, the relay
contacts and power supply. The
PCB is designed to fit into a large
die-cast box with its Ni-Cd battery
but not the transformer. This
should be housed in its own box
or could possibly be a suitably
rated bell transformer. The box
used for the unit should have a
micro-switch fitted into it such
that the removal of the lid will
activate it. This switch and a pair of
wires in the power cable should
form one of the anti-tamper loops.
The other is available for general
use.
We shall be dealing with the
use of the alarm unit, including
the wiring up to the siren unit,
in the near future, when we
describe the siren unit itself.
ETI

BUYLINES_____

We suggest you make do with whatever
buzzer you can find for X2, all the better if
it actually fits the PCB! With the key-
| switch, if you can't find a single three-
way device, two two-way ones can be |{{
used as already described. Nothing else ||

should cause any problems.
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The repertoire of alarming noises generated by lan Pitt’s car
has just been increased by one — courtesy of Electronize
Design.

panel which mounts below the dashboard and a
bulkhead-mounting box containing the main cir-
cuitry which canbe hidden away in the engine compart-

T he Electronize caralarm consistsofasimple control

ment. The existing courtesy light door switches are used |

to detect anyone entering the vehicle and the horn and
the headlights are used to attract attention. The only
otheradditionsareaswitchtodetectwhenthe bonnetis
opened and a similar arrangement for the boot if one is
not already fitted.

The circuit is armed by pressing a button on the
dashboard control panel, after which a delay circuit
allows thirty seconds for leaving the vehicle and closing
all the doors. Openingany of the doors afterthattriggers
the circuitinto entry delay mode, allowing ten seconds
to get inside the car and switch off the alarm. Opening
the bonnet or the boot will trigger the alarm immediate-
ly, as will attempting to remove a radio or any other
accessories attached to the sensing loop. Turning the
ignition on will also trigger the alarm immediately and,
provided the carhasaconventional orstandard CD elec-
tronic ignition system, will prevent the engine firing, If a
contactless CD system is fitted the engine will start, but
the alarm will still be triggered. A safety interlock pre-
vents the circuit being armed when the engine is run-
ning, thus removing the possibility of a driver accident-
ally knocking the alarm switch while the vehicle is in
motion and thus causing the engine to cut out.

A key is used to turn the alarm off, making it imposs-
ible for an intruder to disarm the system during the ten
second delayafteradoorhasbeenopened. Thekey con-
sists of a miniature stereo jack plug containing two 1%
tolerance resistors. Two further resistors are contained
in the alarm circuitry, and only if the two pairs match will
the alarm switch off. The 1% resistors are supplied with
the kitand Electronize claim thatthey are chosen froma
range of 45 values, giving a total of 2025 possible com-
binations for a pair.

The alarm circuit employs a low power quad op-amp
and four CMOS ICs to give a very low drain current. A
thyristoris used toinhibitthe ignition circuitand a multi-
pole relay switches the horn and headlights. This allows
the switching to be entirely independent of the supply
rails, enablingthe horn switchingcircuit tobe connected
directly across the horn push regardless of whether the
hornis switched onthe positive or earth side. The relay is
driven by an oscillator so that the horn and the head-
lights pulse on and off when the alarm is triggered. A
furtherfeature of the circuitis that, oncearmed, the main

40

unitwill continue to operate eveniftheleads betweenit
and the control panel are cut.

Construction

The kitarrives packed in a number of small, polythene
bags each with a packing slip carrying the packer's ini-
tials, and includes just about everything you could need
including the solder. No errors or shortages were found
in the kit as supplied and everything was easy to find
and identify.

The first stage in the construction is the assembly of
the PCB. The instructions include an overlay diagram
and a full componentlisting and each item is identified
by its colour code or physical appearance as approp-
riate. The PCB has all the component positions marked
onitinwhiteinavery helpful fashion — the thyristor, for
example, which could easily be mounted either way
around, is accompanied by a note on the PCB which
shows on which side the type number should appear.
Theinstructionsare alsovery clearandincludeasection
on general soldering principles, although | am not sure
that a circuit of this complexity would be altractive to a
beginner. The only error | could find anywhere in the
notes was a reference to the earth lead which should be
attached to the PCB but which is not shown on the
overlay diagram. However, since there isonly one hole it
could possibly go into and since it is shown on the
installation wiring diagram furtheron in the instructions,
this didn’t pose much of a problem.

The complete kit as it arrived, except that the PCB is
shown here already assembled.
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Acoupleof perspective drawings show how the little
control panel should be wired and the accompanying
instructions are again fairly comprehensive. The jack
plugis quite simpletoassemble becauseitonly contains
tworesistors, butadrawingisusedto makeit clear which
resistance goes where since it is important that the two
exactly match the pair in the main alarm box. Two jack
plugs and two sets of resistances are provided so that a
spare key can be assembled.

At this stage, with the control panel, the jack key and
the mainunitall complete, | decidedtosetthe system up
on the bench and try it out before installing it in my car.
With a couple of 12V lamps to simulate the presence of
the hornand headlights, it was a simple task to check the
unit through almost all aspects of its operation and
establish that it was working quite correctly. | also took
the opportunity to try it out at various supply voltages
and found that it would work satisfactorily over a far
wider voltage range than it is likely to encounter in nor-
mal use.

Electronize give reasonably detailed instructions for
installingthe alarm but obviously cannottake account of
allthe many makes and models of car the system might
be fitted to. A little bit of care and thought is thus
required here, and the installation is likely to take rather
longerthanthe initial assembly. {ttook me afull morning
to get everything installed and connected up and a few
odd hours later on to test the system, tidy up the wiring
and put everything back as it should be. The amount of
time the processtakes could vary enormously according
to the make of car and your familiarity with its wiring.

The main box was readily attached toa blank section
of the bulkhead usingthe self-tapping screws provided.
The small control panel proved just as easy to fit under-
neath the dashboard and again is attached using self-
tapping screws, The bonnet switch, however, was not so
easy to fit. Electronize intend that it be installed from
above into a cross-member or other horizontal surface
ontowhichthebonnetcloses, but ! foundthatthe switch
would not then compress sufficiently to allow the bon-
net to be closed. Accordingly, | attached the switch to
the underside of a panel, spaced it away with washers
and secured it with pop-rivets, allowing just sufficient of
the plunger to protrude to ensure ef%cient switching,
The difficulty encountered in fitting this item is going to
vary enormously from car to car, but | see that plunger-
type door switches with various stem lengths are avail-
able quite cheaply from car accessoryshops,so if the
example provided really does prove impossible to fit it

W 7 ———

The tiny alarm control panel is almost lost beneath the
dashboard — you can just see it directly below the
speedometer.
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REVIEW

The plunger-type bonnet switch in position. The main
alarm box is lurking in the shadows of the vent recess.

should not be difficult to find a more suitable replace-
ment. Youmay alsoneedtopurchasesuchaswitchifyou
wish to extend protectionto the bootbut donothavean
automatically switched boot light already fitted.

When the main box, the control paneland the bonnet
switch are in place, the final task is to connect them all
up. | had no trouble finding an existing cable access hole
through the bulkhead into the engine compartment,
and soon had the main box and the control panel con-
nected together using the four-core cable supplied. The
remaining cables from the main box | bundled together
and secured with cable ties (not provided), branching
each one out as necessary so as to keep the wiring fairly
neat. Sleeved " connectorsare provided with the kit so
| started with theleadsusingthem and connected up the
bonnet switch and the ignition lead via the negative side
of the ignition coil. A tag and self-tapping screw are pro-
vided forthe earth lead which | attached tothe bulkhead
fairly close to the main alarm box. The positive lead is
simply taken back to the fuse box and attached using
another of the 4" connectors. An accessory lead inputis
provided on the alarm, allowing a wire to be threaded
throughanumberofdevicessuchas radio/cassettes, fog
lamps, etc, before finally being attached to earth and so
arranged that breaking the lead will immediately trigger
the alarm. How this is attached will depend upon the
accessories to be protected, but a 4" connector is
included in the kit for this purpose.

The remaining wires all have to be tapped into exist-
ing cables to make connection with the horn, headlights
andthe courtesy light door switches. | founditnecessary
to remove the dashboard and the parcel shelf from my
carin ordertolocate all of the wiring | needed access to,
and a circuit diagram of the car's electrical system with .
wiring colours marked on it proved very useful here.

The actual connections are made using‘tap-in’ con-
nectors. For the benefit of those unfamiliar with these
handy devices, they consist of a plastic case which is
grooved to carry one cable straight through and one
cable end, and have a small, serrated metal blade which
is pushed through the case when the wires are in place
and which cuts the insulation on the two wires so as to
make the connection. | have used them before on
several occasions, but | found the type supplied by Elec-
tronize very fiddly to use. In the most extreme case, |
found it difficult to line up the heavy-gauge horn feed
wire present in my car alongside the much thinner horn
leads provided with the alarm, hold the plastic case
closed over the two, fold the blade flap into place and’.
then squeeze the whole together with a pair of pliers, all
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REVIEW : Electronize Car Alarm

One of the ‘tap-in’ connectors supplied by Electronize.
Similar connectors of much simpler construction are
widely available.

whilstworkinginacrampedanduncomfortable position
underthe dashboard. After some minutes of repeatedly
failing to line everything up 1 gave in and purchased a
small pack of ‘tap-in" connectors of much simpler con-
struction fromahigh-street caraccessory shop. These, as
I had expected, were much easier to use and | had no
further difficulty in making the connection to the horn
circuit.

With the installation complete | tentatively applied
power to the system, having first removed one connec-
tion from each of the car's horns. A full test procedure is
given in the instructions and | followed this through
without encountering a single problem. The alarm
worked perfectly in all respects, the headlights flashing
vigarously toindicate the alarm state and the LED on the
control panel correctly indicating the dormant, armed
and active states by being off, on or flashing as approp-
riate. When | had thoroughly checked the system, | re-

triggered the alarm. A few strident blasts synchronised
with the flashing headlights confirmed that here, too, all
was working correctly, and I'm sure the neighbours are
grateful for my testing the system in this way rather than
leaving the horns connected throughout the test
sequence.

I must confess to having ben slightly intimidated by
the alarm at first, almost afraid to leave the car with the
alarm switched onin case it suddenly went berserk and
started flashing its headlights and sounding its horn for
noapparentreason. Happily thathas nothappened, and
I am steadily gaining confidence in the system’s ability to
protect the car without generating false alarms. Window
stickers warning that an alarm system is fitted are pro-
vided with the kit and this visible deterrent inspires a
further degree of confidence. | am not quite sure why
anyone should want to steal my rust-streaked, twelve-
year-old saloon, but | received a timely warning a few
weeks before the alarm was installed whena vehicle ofa
similar age and condition belonging to a friend was
‘borrowed’ fora joy ride and severely damaged. It's nice
to think that they would now have considerable dif-
ficulty trying to do the same thing with my car. They
might even choose to attack another car instead, one
without an alarm system. Your's, perhaps?

The Electronize Electronic Car Alarm costs £19.95 in kit
form or £29.95 built and ready for installation.

Both prices include VAT but exclude postage and pack-
ing for which £1.00 extra should be added. Electronize
Design, Tame Valley Industrial Estate, Magnus Road,
Wilnecote, Tamworth B77 5BY, tel 0827-281 000.

connected the horns and once more armed and

TOROIDALS

The toroidal transformer is now accepted as the standard in industry,
overtaking the obsolete laminated type. Industry has been quick to
recognise the advantages toroidals offer in size, weight, lower radiated
field and, thanks to |.L.P., PRICE.

Our large standard range is complemented by our SPECIAL DESIGN
section which can offer a prototype service within 14 DAYS together
with a short lead time on quantity orders which can be programmed to
your requirements with no price penalty.
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elgclromze AUTO'EI.ECTRON'C PRODUC‘I’S

» KITS OR READY BUILT

TOTAL ENERGY DISCHARGE
ELECTRONIC IGNITION

YOUR CAR
AS GOOD AS iT COULD BE ?

Yr s it EASY TO START in the cold and the damp? Total Energy
Discharge will give the most powerful spark and maintain full output
even with a near flat battery.

¥ !s it ECONOMICAL or does it “'go off’’ between services as the
ignition performance deteriorates? Total Energy Discharge gives
much more output and maintains it from service to service.

‘Has it PEAK PERFORMANCE or is it flat at high and low revs.
where the ignition output is marginal? Total Energy Discharge gives
a more powerful spark from idle to the engines maximum (even with
8 cylinders)

s the PERFORMANCE SMOOTH. The more powerful spark of
Total Energy Discharge eliminates the “‘near misfires”” whilst an
electronic filter smoothes out the effects of contact bounce etc.

Do the PLUGS and POINTS always need changing to bring the

et the most
) inductive systems -
nd 31
2] facts:
at only 6 volts {max. supply 16 volts)
ER — 140W, SPARK ENERGY,
SPARK DURATION — 500uS, STiikE G
LOADED QUTPUT VOLTA TSl
50pF load —§

We challenge any man: 1 :

figures. Before you buy e , its
probably only an inducti . 5. mut if an inductive system is
what you really want, we'll still give you a good deal.

All ELECTRONIZE electronic ignitions feature:

EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER
SWITCH, STATIC TIMING LIGHT and DESIGNED IN
RELIABILITY (14 years experience and a 3 year guarantee).

IN KIT FORM it provides a top performance system at less than half
the price of comparable ready built units. The kit includes: pre-dritled
fibreglass PCB, pre-wound and varnished ferrite transformer, high
qualty 2uF discharge capacitor, case, easy to follow instructions,
solder and everything needed to build and fit to your car. All you
need is a soldering iron and a few basic tools.

Most NEW CARS already. have electronic ignition Update YOUR CAR

fillin the coupon and send to’

ELECTRONIZE
ELECTRONIC CAR ALARM

HOW SAFE 1S YOUR CAR ?

More and more cars are stolen each week and even a steering lock
seems little help. But a car thief will avoid a car that will cause him
trouble and attract attention. If your car has a good alarm system -
well there are plenty of other cars to choose from.

LOOK AT THE PROTECTION AN ELECTRONIZE ALARM
CAN GIVE:

* MINIATURE KEY PLUG A miniature jack plug attaches to your key
ring and is coded to your particular alarm.

Yo 2025 INDIVIDUAL COMBINATIO contains two
1% tolerance resistors, by { and together

tem not only
the headlight and

fo J:nds, unless cancelled by the key plug, before resetting
ready to be triggered again.

* 30 SECOND EXIT DELAY The system is armed by pressing a smalt

button on a dashbo; control panel. This starts a 30

Gl e the owner can open and close

Y| en a door is opened a 10 second
er to disarm the system with the

.E.D. FUNCTION INDICATOR An LED is included in the
dashboard unit and indicates the systems operating state. The LED
lights continuously to show the system is armed and in the exit delay
condition. A flashing LED indicates that the alarm has been triggered
and is in the entry delay condition.

Y ACCESSORY LOOP - BONNET/BOOT SWITCH - IGNITION
TRIGGER These operate three separate circuits and will trigger the
alarm immedately, regardless of entry and exit delays.

* SAFETY INTERLOCK The system cannot be armed by accident
when the engine is running and the car is in motion,

Y¢ LOW SUPPLY CURRENT CMOS IC’s and low power operational
amplifiers achieve a normal operating current of only 2 5mA.

* IN KIT FORM It provides a high level of protection at a really low
cost. The kit includes everything needed, the case, fibreglass PCB,
random selection resistors to set the code and full set of components
etc. In fact everything down to the last washer plus easy to follow
instructions.

ELECTRONIIE DESIGN Dept D Magnus Rd - Wilnecote - Tamworth - B77 5BY - tel 0827 281000
o N I O W N N S N N A S S S S N O S Y U R S O S A

Please Supply [:] Send More Information
TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth)
[] o.LY.parts kit £15:90 £14.95
[ ] Assembled ready to fit £26770 £19.95
[ tpositive earth unit £22.95)

TWIN OUTPUT for cars and motor cycles with dual ignition
(] Twin, D.LY. parts kit £2485 £22.95
(] Twin, Assembled ready to fit £36445 £29.95
CAR ALARM (12 volt negative earth)

[] p.LY. parts kit £24-95 £19.95

[] Assembled ready to fit £32.95 £29.95

SPECIAL OFFER. Buy one electronic ignition kit plus
one alarm kit for £30.85 or assembled units for £44.65.
Goods must be purchased at the same time.

| enclose cheque/postat order OR debit my Access/Visa card

= LI e

Name . _

Address __

_ Code

Please Add £1-00 P&P{UK) Per Unit Prices Include VAT




In this second part of the practical realisation of audio theory,
John Linsley Hood describes the design of a very high quality
audio amplifier, using MOSFETSs.

ing the accompanying pre-

amplifier, the basic design
requirements of this power ampli-
fier were outlined. These were:
that it should offer an audio
quality which was as good as the
best commercial unit on the mar-
ket, if only because there isn't any
point in aiming lower than this;
that is should have an input sen-
sitivity and impedance which were
both sufficiently high that signals
from auxiliary sources could be
routed directly to it, without man-
ipulation by the preamplifier; and
that it should be direct-coupled to
the LS units.

Several other things followed
on from this basic general specifi-
cation: for example, if it is inten-
ded to be possible to route signals
from auxiliary inputs directly to
the power amplifier, to avoid any
possible degradation in quality by
preceding stages, then the power
amplifier needs to have gain and
balance controls on its input,
rather than situated in the preamp.
Another feature which is implied
in this design spec is that the out-
put stage should be based on the
use of power MOSFETS, because
they can offer a sound quality
which is at least as good as that of
bipolar transistors operated in
class-A without the enormous
penalty of the thermal dissipation
of such designs.

| have a great liking for valves,
myself, because they can be pretty
to look at, they don't mind getting
hot (in class-A use), and, with a
good design, they are pretty well
burst-proof. However, they need
output transformers, and these are
invariably so destructive of the
potential performance of the cir-
cuit, especially in transient respon-
se, that | feel, sadly, that valve
amplifiers are about in the same
league as an oil tanker with sails
and masts, a romantic idea over-
taken by events.

Some other things which |
hadn’t dwelt upon, but which are
necessary to consider if one is
after the ultimate quality league,
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I n the previous article, describ-

are stabilised power supplies,
direct coupling, and the maximum
practicable symmetry of the drive
circuitry.

Stabilised PSU?

Looking at these in turn, the
advantage of a stabilised PSU is
that it will give a somewhat more
solid bass response {mid range
and treble response are more in-
fluenced by the circuit design of
the amp and its feedback loop
characteristics), and that the
power output is identical under
steady-state and transient con-
ditions. In some ways this is an
advantage, in that it will make
power output specs less depen-
dent on measuring conditions, and
can help deliver more power into
lower impedance loads. In some
ways, though, it is less beneficial,
because the simple power supply
with output capacitor can, fora
brief time, which is all that is
needed on some transients, pro-
vide a higher peak power. (I
looked at these pros and cons in
an earlier article in ET1 Jan. 1983).
Many of these advantages can be
gained, at lesser expense, by feed-
ing the relatively low current,
class-A, gain stage of the audio
amp from its own PSU, separate
from the power supply which
feeds the output devices. How-
ever, there is yet another pos-
sibility in a stabilised PSU system
which has finally swung my pre-
ference that way, and that is that it

can be made to perform a LS pro-
tection system.

With any direct coupled amp,
in which the output stage mid-
point is taken directly to the LS
units, there is a danger that an out-
put device failure will damage the
LS drivers, so a fuse, or a relay to
disconnect the LS line, is a neces-
sary precaution. Unfortunately,
fuses and relay contacts tend to
impair the electrical integrity of
the circuit, which is made more
apparent by the relatively high cur-
rents which are flowing in these
paths. Gold-plated relay contacts
do not impair the performance too
much, provided that the thickness
of the plate layer is adequate to
survive the duty, but it would be
better still to do without them.

Therefore, in this circuit | have
chosen to provide the LS protec-
tion function by monitoring the
DC offset at the LS terminals, and
using any excess voltage deteced
at this point to electronically dis-
connect both of the output stage
power supply lines, with a suitable
warning that this has happened.

Drive Symmetry

A further design aspect in the
power amp which | have not yet
discussed is that of drive sym-
metry. Ideally, any power amp
should be capable of operating
with equal facility in either polarity
direction. This becomes of impor-
tance where large voltage swings
are likely, whichis in the final
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Fig. 1 Simplified structure of audio amp circuit.
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class-A driver stage of the power
amp, and in the output transistor
pairs, Q3 and Q4 and 5, respec-
tively, in my schematic circuit of
Fig. 1, which is, itself a simplified
version of my Fig. 5, in the fifth
part of my Audio Design series
(ETI, Jan 1984).

[t isn't too difficult to make the
output stages themselves quite
symmetrical — within the limita-
tions imposed by the transistors,
which, in the case of the devices
chosen, don't take effect until we
get up to very high frequencies —
but this is not true of the driver
stage, Q3, and its constant-current
source load. This is the point at
which a conflict of requirements
becomes apparent. If the biassing
of the output stage is to remain
constant, the load for Q3 must
have constant current source
characteristics, but it also must
behave as an effective dynamic
foad for the amplifier stage Q3.

If the load on Q3 were purely
resistive, there would be no great
difficulty in satisfying this require-
ment, but there is, inevitably,
some capacitance at this point,
due to the output stage loading,
and it then becomes essential that
the current flow through the con-
stant current source shall be able
to charge this capacitance, as the
voltage at Q3 collector falls, at a
rate which is greater than the fas-
test negtative-going rate of change
called for by the incoming audio
signal.

An agr)arently neat answer to
this problem is given by the kind
of circuit shown in Fig. 2, in which
the input long-tailed pair drives a
further symmetrical push-pull
stage of amplification, Q3 and Q4,
and the current mirror driven by
Q3 provides a dynamic load for
Q4. This was first introduced by
National Semiconductors in the
mid-1970’s, in their LHO001 op-
amp design, and adopted by
Hitachi as the recommended
driver stage for MOSFET power
amplifiers using their devices.

However, there are snags. The
first of these is that the current
mirror load isn't any kind of con-
stant current source, which leads
to further consequential problems
in maintaining output stage bias
stability. The second is, surprising-
Iy, that on close examination and
comparison of the two systems,
that of Fig. 1 is both more linear
and also has a superior reactive
load transient response — other
things being equal — to that of Fig.
2. This is possibly the reason why
such an obviously elegant solution

ETI JULY 1984
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Fig. 2 Alternative
audio amp circuit $
with greater driver §
stage symmetry.
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to this problem has not found
much favour in the minds of the IC
designers, whose products over-
whelmingly favour the Fig 1
scheme, which is the layout | have
ultimately returned to, with the
implicit requirement that Q3 cur-
rent must be adequate.

MOSFETisation

There are, however, some fur-
ther improvements which can be
made to this circuit, and of these,
the major one is the replacement
of the small signal transistors by
low power versions of the power
MOSFETs, which are now avail-
able. These are both faster and
more linear than the equivalent
bipolar junction transistors, and, in
principle, all of the bipolar transis-
tors shown in the original circuit
(Fig. 5, ETI, Jan 1984, p45) could
be so replaced, with suitable ad-
justments to the ciruitry, as shown
in Fi% 3.
The current mirrors and con-
stant current sources perform
functions that do not benefit from

“MOSFETisation’, and the higher
mutual conductance of the input
bipolar devices is definitely useful
in maintaining a high circuit gain.
However, N-channel MOSFETs are
faster than P-channel equivalents,
because electrons travel faster
than holes, so to make it possible
to use an N-channel device for
Q3, the input stage must be recast
to use PNP transistors for Q1 and
Q2, rather than NPN types.
Another possible improvement
would be to use small-power
MOSFETs to make Q4 and Q5 into
compound output pairs.

In this form, the circuit gives an
excellent performance. However, |
am all in favour of simplicity, and
with the small-power MOSFET
final class-A stage, a sufficiently
high stage gain is available for the
output MOSFETs to be used as
simple source-followers. Moreover,
careful tailoring of the output and
driver circuitry allows the removal
of the output inductors normally
essential in this style of circuitry.
The final circuit layout is shown in
Fig. 4.
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Fig. 4 Circuit diagram of

complete power amplifier.
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Conflicting Requirements

In every audio power amplifier
circuit design there is a conflict
between the requirements of low
harmonic distortion, smooth trans-
ient response, and reactive load
stability. This arises because low
harmonic distortion demands both
that the basic structure of the cir
cuit, and its component elements,
shall be such that it has high in-
trinisic linearity, and that the nega-
tive feedback loop will provide an
effective measure of linearity en-
hancement. However, a smooth
transient response, and good reac-
tive load stability both require that
there is a good phase margin in the
feedback loop at the point at
which the amplifier gain has
reached unity. This comparison is
shown in Fig. 5.

The loop gain characteristics
shown in curve (a), in which the
gain is maintained at a high level
to as high a frequency as possible,
and then rolled off rapidly so that
it is less than unity at the 180°
phase shift point (if it is unity at
this frequency the amplifier will
oscillate uncontrollably), will give
better THD (because the amount
of feedback applied at higher fre-
guencies is greater) than the type
of characteristic shown in curve
(b). On the other hand, the kind of
amplifier response shown in 5(b)
will have much better reactive
load stability on‘awkward’ loud-
speaker loads, and will generally
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be more predictable, and ‘smooth’
sounding, in spite of rather worse
THD.

Obviously this is one of the
occasions where one wants to
have the cake and eat it, and if one
is a commercial manufacturer, one
is more or less forced to adopt the
‘low THD’ choice, because this will
be measured and quoted in the
test reports, with the — to my mind
— very important reactive load
transient response taking pot luck;
after all, this isn't a quotable para-
meter.

Since | am in the happy(?) posi-
tion that | design amplifiers for my
own use and pleasure, and not for
sale, | am more concerned with
how they will sound than how
they will measure. Nevertheless, |
am an engineer, and | have a nor-
mal engineers pride in doing
things competently — which
means, in practice, that | cannot
call the job done until | have at
least equalled, if not improved
upon, the best performance | have
so far come upon, in my own or in
commercial designs. (Yes, | do
look at, and test, whatever com-
mercial units come my way, and |
study their circuits to see if | can
learn anything from these, in the
way of clever engineering or crafty
pieces of circuitry. Sadly, my feel-
ing is often that elaborate and ex-
pensive paths have been adopted
to achieve a result which could
have been done as well or better

-0 -50V

with more simple and economical

means.) For the record, the perfor-
mance of this circuit, in respect of
the THD levels obtained, without
sacrifice to transient response, is
the best | have achieved so far. |
do not, at this moment, want to try
to better it!

The THD figures are quoted in
Table 1, and the way in which the
THD varies with power and fre-
qguency, at max. output, is shown
in Fig.6a and 6b. | show the THD
vs. power output at 10kHz, be-
cause, on the prototypes, the THD
at TkHz is, at all power levels
below clipping below the residual
circuit and measurement appar-
atus background noise level. Such
distortion products which can be
extracted from this noise floor can
be shown to originate in the signal
source, and are around the 0.002%
level (—94dB).

Circuit Analysis

As mentioned earlier, the de-
sign decision in the concept of this
amplifier was that its input im-
pedance and sensitivity should be
such that it could be driven direc-
tly from the sort of input signal, in
magnitude and impedance, which
could be expected from typical
auxiliary units — tuners, cassette
recorders and the like. In practical
terms this implies an input sen-
sitivity of about 150mV and an
input impedance greater than
100k
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Fig. 5 Feedback amplifier ,
gain and phase
characteristics.

GAIN (dB]

s

<~ FREQUENCY

PHASE -90°

et ——e i FREQUENCY

+180°

This determines the input im-
pedance requirements of the in-
put transistor stage, which can be
met, adequately, by an input long-
taled pair of reasonably high gain
transistors operating at a collector
current of 250uA. At this collector
current, the typical current gain of
the devices chosen is 250, giving a
base current of TuA, and a Z;;, of
about 330k.

To ensure that the input stage
has a good DC balance, so that the
output offset voltage of the ampli-
fier is close to zero, the base cir
cuit DC resistances for the input
long-tailed pair (Q1 and Q6) are
made similar, at 150k, and a 1k0
DC-offset adjust pot, RV2, (1k0
cermet) is connected in between
the two emitters. This is adjusted
so that the output voltage of the
power amp is within about 50mV
of OV.

The input signal to the power
amp is derived from the 100k gain
control, RV1, via C1 and R2 —
which acts with the 330pF input
capacitor to lessen the sensitivity
of the circuit to impulse noise or

; (b)
: - - 3 D (a)

radio breakthrough. The current
feed for the input stage is derived
from the +50V line by the con-
stant-current source, Q2 and Q4,
through which the current flow is
set to 500UA by the resistor R5
(1k0), and the collector load for
the input stage is provided by the
current load for the input stage is
provided by the current mirror
configuration of Q3 and Q5. By
using high current gain transistors
in this position (their operatin
collector voltages are very low) the
current flow through Q3 is forced
(by the action of the overall DC
negative feedback loop in the
amplifier) into a very close equiva-
lence to that through Q5.

The action of the bypass ca-
pacitor across the emitter resistor
of Q3 is to increase the output
impedance and effective dynamic
gain of this current mirror — an
option which is available to us
because we are driving a very high
impedance following stage: the
small-power MOSFET, Q10, whose
gate circuit is effectively an open-
circuit, apart from some 75pF of

TH (%4 AT AKHZ Fig. 6 Variation of harmonic
0.1 distortion with power
' s output and signal
frequency.
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HARMONIC DISTORTION
(%)
2nd 0.021
3rd 0.003
4th 0.0015
5th 0.0007

Table 1 Harmonic analysis at 10 kHz
(80 W/8 ohms).

gate-source capacitance. The
phase-correcting network, C3 and
R3, together with the small emitter
resistor bypass capacitor C5,
adjust the HF phase-angle of the
feedback in the TMHz region,
which is where the amplifier
would otherwise approach a crit-
ical stability threshold. It will be
appreciated that, with circuits
operating in these frequencies, the
layout of the components and in-
terconnecting wiring has a great
influence on the gain/phase char-
acteristics of the system, which are
optimised only for the PCB layouts
employed. So, if you use a dif-
ferent layout, C3, C5 and R4 may
need to be different!

Driver Stage

The second, class-A amplifier
stage, using the MOSFET Q10, is
quite straightforward in operation.
The operating current is held at
10mA by the constant current
source Q9 and Q11. If the current
exceeds this value, the voltage
drop across the 56R resistor R12
exceeds the 0.56V turn-on voltage
for Q11, and it steals more of the
base current fed to Q9 through
R15. If the output current from Q9
falls, the converse occurs, and Q9
is turned on more fully. This cons-
tant current source protects the
operation of this stage from an
inadvertent output short-circuit,
during a positive-going voltage
excursion. A similar protective
function is performed, in respect
of an output short-circuit during a
negative-going voltage excursion,
by Q7 and R13. If the current
through Q10 and R13 exceeds
14mA, Q7 will turn on and clamp
the gate voltage of Q10. The actual
class-A standing current through
Q9 and Q10 is set at TOMA, as the
largest practicable current flow
compatible with the 625mW dis-
sipation of Q9 (Q10 can dissipate
1W). Note that the collector/drain
tracks on the PCB are broadened
to assist in heat removal from
these devices.

The choice of the class-A stage
DC operating voltage (£50V) is
determined only by the need to
provide an adequate voltage swing
to the output stage MOSFET gates,
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For an output power of 80 watts
into an 8 ohm load, an RMS vol-
tage swing of 25.3V RMS is
needed. This is equivalent to peak-
to-peak voltage swing of 71.55V.
However, it must be remembered
that, at the peak output currents
demanded (4.47 amps), the MOS-
FETs will require a6V source-to-
gate voltage. Also the circuit of Q9
and Q10 will only swing to within
2V of the positive or negative sup-
ply rails. Finally, at 4.47 A, the
voltage drops through R23, R24
and R27 will amount to 1.78V on
each half cycle. Adding these to-
gether, we get71.55 +2 +2 +
1.78 + 2x6V =89.33,s0 = 50V
will be quite adequate.

The necessary forward bias for
the output MOSFETs is generated
by the ‘amplified diode’ circuit of
Q8, which is bypassed by a small,
non-polar, capacitor in the inter-
ests of HF symmetry, as is the zero
DC offset adjust pot RV2.

Although the circuit will oper-
ate satisfactorily with a single pair
of output MOSFETs, more power
from the same HT supply voltage,
an improved THD performance,
and better iow signal level, pure
class-A, performance can be ob-
tained, at a relatively modest extra
cost, by doubling-up the output
MOSFETs. These can be paralleled
quite easily, provide that they
have separate source and gate res-
istors. Since it is preferable for the
gate resistors to be mounted close
to the MOSFET gate pin connec-
tions, these are not included on
the PCB.

Earthing

In order to avoid unwanted
earth-loop effects, between the
low-current input signal earth
lines, and the high-current output
earth lines, the 'OV’ lines at the
inputs and outputs of the amplifier
boards are separated, but joined
on the PCB by a low-power 10
ohm resistor, R28. Each supply rail
is decoupled, on the board, to its
appropriate‘OV’ line by a 220uf/
470nF electrolytic/non-polar com-
bination.

Output transistor input over-
voltage protection is given by the
ZD1/D1 and ZD2/D2 networks
connected between the outputs of
the driver stage and the output of
the amplifier, which limits the
maximum forward gate drive vol-
tage to 8.5V. The output ‘buffer
resistor R27 serves two functions.
These are to assist in rejecting ex-
ternally generated signal voltages
on the LS line, due for example to
dynamic delayed echo effects
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within the LS units, from the ampli
fier internal NFB line, and also in
allowing the amplifier, unusually in
the case of a power MOSFET unit,
to operate without an output LS
line inductor.

The reactive load transient per-
formance of this circuit is ex-
tremely good, in spite of the low
level of HF THD. This is in part due
to the ‘tuning of the amplifier
phase characteristics in the
100KHz — 300KHz region by the
R10/C8 network. By altering R10
one can tune the output to give a
virtually impeccable square wave
response (i.e., identical with or
without added load capacitance)
over the range 8R//100u to 8R//
2.2uF — for R10 values from 220k
to 600k The mid-range value |
have chosen is about optimum for
1uF//8R, though the actual dif-
ferences in performance on either
side of this value are very small.

Channel Balance

Adjustment

| have chosen in this design to
adjust the relative gain of the two
channels by alteration of part of
the low-signal level NFB resistor
arm using R9 and RV3. With a two
gang 1k0 pot, one half of which is
connected in each channelina
reciprocal fashion, a =6 dB gain
adjustment of each channel with
reference to the other, is provided.
A two gang pot. is essential to pre-
vent inter-channel breathrough.

However, | am aware that this
is a point of some controversy
among users, some of whom very
much prefer that each channel
should be capable of reduction to
zero output. For those who prefer
this style of operation, | would
recommend that a twin-spindle,
concentric, input volume control is
employed, RV3 be deleted, and
R9 replaced by a 390R resistor.

Construction

A suitable PCB layout is shown
in Fig. 7. As mentioned above, the
layout employed will affect the
performance at HF, and the conse-
quent phase shifts within the feed-
back loop. Therefore, | strongly
urge that the suggested layout is
retained.

General Considerations
It has been demonstrated to

"me, in relation to an earlier design

of mine, that the component types
employed can have a significant
effect on audible quality. In par-
ticular, the capacitor employed in
the NFB loop (C7) is a very sensi-
tive component, where a consider-

PARTS LIST ____

RESISTORS (metal film, 0.3W, unless
stated)

1 R1 150k
{ R2 4k7
| R3 1k2
| R4,5,6 1k0
R7 47k
R8 820R
R9 2k2
R10 470k
R11 470R
1 R12 56R
i R13 39R
i R14 150k
1 R15 22k
R16-21 220R
| R22 8R2 2.5W WW
R23-26 OR22 25WWwWW
R27 OR22 25WWW
RV1* 100k log stereo
pot.
| RV2 1k0 lin cermet
preset, open
1 horizontal
1| RV3* 1kO lin stereo pot.
RV4 2k2 lin cermet
i preset, open
horizontal

|1 CAPACITORS (radial lead, stacked film [
| polyester unless stated)

 C1,6 470n
c2 330p polystyrene
| foil
| C3 100p polystyrene
[ foil
4 100n
(63 1n0 polystyrene
foil
C7a,b 9ud (2x4u7
parallel) or 10
(single)

polycarbonate

C8a,b 5p0 (2x10p series)
polystyrene foil
9,11 220 electrolytic
11 €10,12 470n
11 C13 220n
' C14,16 470n
1l cis 100n
. C17,18 220

|l seMicONDUCTORS

1Q1,2,6 BC448

'1Q3,5,7,8 BC184

11Q4,11 BC214

1 Q9 MPSA-93

't Q10 VN1210M
Q12,14 2SK134

[ Q13,15 25)49

{{zp1,2 8VO Zener

i diodes

11D1,2 1N914

1 MISCELLANEOQUS
PCB, heatsinks to suit (see next
month’s article), connecting wire, etc.

* Note: items marked with an asterisk
are common to both channels, so only
one is required; two of all other com-

{ ponents will be required for stereo.
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I will describe the setting up of
the amplifier, the general compo-
nent layout of the prototype, and
the power supply and DC offset
protection circuitry in the next arti-

cle. . ‘ETI

—3dB gain point of T4Hz, whichis
adequately low. The resistor types
should be metal film 0.3 watt, or
wirewound, as appropriate, and
C8 is two 10pF polystyrene foil
capacitors connected in series.
The other larger value capacr
tors, apart from the supply line

is built up from
two 4u7 polycarbonate capacitors
connected in parallel. (10u poly-
carbonate capacitors are fairly rare,
but if you can obtain them, one of
these can be used instead.)

With the values chosen for R8
and R9, this gives a low frequency

s \
NEW from Constructor Series Speakers

Peerless

This exciting new range of designs
covers all domestic HiFi applications.
There are 20, 30 and 40 litre designs
using the famous Peerless
Polypropylene bass units (newly
released to the DIY market), a 7 litre
mini speaker and two designs a Wiimslow
specifically intended Audlo CS Total
for use with digital o
systems. The

Wilmslow Audio Total :ﬁ:s::%:ng
kits include all cabinet components, necessary and
accurately machined from MODF board, the end result is
drive units, crossover kits, wadding, a proven top-
grille fabric, terminals, nuts, bolts, etc. quality design
Full details are in the Peeriess Manual

that you'll be proud of.
] d Each kit contains all cabinet components, accurately machined for
for Loudspeaker Constructors which is
availabie F.O.C. {send 12" x 9” SAE)}

s
SO
EASY

Hava fun, save
money. bullding
a Kot design with

easy assembly, speaker drive units, crossovers, wadding, grille fabric,
terminals, nuts;, bolts, etc.

The cabinets can be painted or stained or finished with iron-on veneer
or setf adhesive woodgrain vinyl.

Easy foolproof assembly instructions supplied. Set of constructor

1 leatlets sent free on receipt of large S AE

Prices per pair
C€S1 {As 101)

Total kit Prices per pairinc. VAT
Design S0/2R (7 litre, reflex) £92.50 pius carr./ins  £6.00
Design 65/2K {20 fitre, reflex, Polypr.) £111.00 plus carrfins £6.50
Design 825/2R (30 Iitre, reflax, Polypr.) £115.00 plus carr /ins €10.00

£111 pr. inc. VAT, plus carrfins  £6 00

Design 100/3 {40 iitve, 18, Polypr }

Des.gn CDB252R 125 Itre, retlex) tor digital
Design COBZ5/3R {30 (utre, reftex) tar digital

£172.00 plus carr./ins £10.00
£128.50 plus carr /ins £10.00
£195.00 plus carr./ins £10.00

Basic kits (drive units and crossovers only) per pair

| Design 50/2R
- Design 6&2R
Design 825/2R

. Design 1003
Design CDB25/2R

. Design CD825/3R
Activa versions of the three 825 designs are available

£67.50 plus carr.fins
£77.00 plus carr.fins
£77.00 plus carr fins
£128.00 plus carr.fins
£88.95 plus carr/fins
£144.00 plus carr./ins

£4.50
£4.50
£450
£5.50
£5.00
£5.50

WHARFEDALE SPEAKERCRAFT
NEW Range

Basic kits [drive units and crossovers) per pair inc VAT

Ls0 £49.95 carr.fins. £4.50
908 £57.95 carr/ins. £5.00
L140° £86.50 carr.fins. £500
E50 £140.00 carr.jins. £5.50
E70 £172.00 cars/ins. £6.00
£90 £285.00 carr.fins. £8.00
Total and PRO kits available for E series

CS1A (simplified LS3/5A)
CS3 (as 103.2)

S5 (as Carlton Ity

CS7 (aa Cantata )

£108 pr. inc. VAT, plus carr.fins, £6.00
£131 pr. inc, VAT, plus carr./ins. £10 00
£195 pr. inc. VAT, plus carr /ins, £15 00

£263 pr. inc. VAT, plus carr /iny. £18 00

Kef Constructor Series basic kits {drive units and crossovers
only})
cs1
CS1A
cs3
css
cs7

£88.50 carr fins.
£84.00 carr /ins.
£100.50 carr fins.
£139.95 carr fins.
£193.05 carr./ins.

£6.00
£5.00
£5.00
£550
€550

Wilmstow Audio Catalogue post free £1.50
post free £1 00

post free £2 95

Celestion Cabrnet Handbook
Fane loudspeaker enclosure design
Peerless Manual for
Loudspeaker Constructors
ALL the above £5 post free
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Coloroll Ltd, a company more usually associated with wallpaper,
has decided to enter the DIY burglar alarm market. So what's it
got to do with ETI? Jack Shaw finds himself crawling beneath

the floorboards to find out.

gative journalism? Could thisbe away of exchanging

worrying about someone breaking into my flat for
worrying about whether or not the alarm is going to
trigger spuriously?

However, perhaps worse than this was the thought
that | might be expected to give the system a practical
test. How could | do that — break into my own flat? Ask
the local, friendly burglar to give the system the once-
over? Or wait until someone tries it out in earnest?

Luckily the people at ETl are very reasonable — they
didn’t expect me to do any of this, justinstall the device
in question and say what | thought about it.

High-Tech

Some readers might be asking themselves, “Why is
ETlinterested in this sort of alarm anyway?”. The answer
to this question is that it is the first (at least, so far as we
are aware) DIY alarm to use a combination of LS|
technology and modern computer-like styling. It could
be the shape of alarms to come — at least, the manufac-
turers think it will be.

The LSI technology is in the shape of a ULA (uncom-
mitted logic array) developed specially for pro-
fessionally installed security systems by Munford and
White PLC, one of the UK's leading designers and
manufacturers of electronic security equipment. (Al
though the alarm bears the name’Coloroll’, and is being
marketed by this company, it is in fact manufactured by
Munford and White.)

The use of LSI makes it possible for the main control
unit to be quite small — 9" by 5%" by 14" deep, which,
coincidentally, is almost exactly the same size as a Sin-
clair Spectrum. Like the Spectrum, the Housewatch
2000 has a separate mains supply (which is, in fact, a
plug-mounted transformer, the rectifier, etc, being
mounted inside the control unit). However, the unit
does contain all the connectors for the alarm circuits,
(housed under aremovable panel protected by an anti-
tamper switch), a numeric touch-panel, used to enter
the code number to enable and disable the system
(rather than fumbling around with a key), and a
sounder.

50

Fit a burglar alarm to my flat in the name of investi-

Siren Song

The other main unit supplied in the kit is the siren
unit, whichisalso positively dinky, beinglittle largerthan
the control unit (although manufactured from metal as
opposed to what looks like high-impact polystyrene for
the controlunit). The siren containsasmallish PCBwitha
bit of its own circuitry and the back-up NiCad battery,
which supplies the whole system in the event of mains

R e
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power being removed for whateverreason. The circuitry
sets off the alarm unit in the event of the wires to it
being cut.

The siren transducer is a small (about 5”) speaker
with a clear plastic cone — and, despite a small size,
believe me, the noise it is capable of making is ear-
splitting. ,

Theremainingcom’ aentssupplied are the PSU (as
already mentioned), ¢ e flush-mounting door switches
(with operating magr ets), one surface-mounting door
switch with magnet, a pressure mat, a personal attack
button, a large amount of interconnecting wire (15 met-
resot tour-core cable for the controlunit tosiren linkand
50 metresof twin-core forthe wiringof the sensors to the
control unit), screws, raw!plugs and cable clips, and an
instruction manual. Coloroll claim that they supply all
you need to install a complete alarm system, and, with a
couple of reservations, | found this to be the case.

Getting Hooked

The first thing that the manual recommends you to
do is to hook up the PSU, control unit and siren on a
table-top, to familiarise yourself with the system.
Although the manual doesn’t say so, this also gives you
the opportunitytodiscoverifanyofthese unitsare faulty
before you've got them well-installed. In my case, all
was OK.

At this stage, you can set the code; this is a four-digit
number (but with no repeated digits and no zero) which
you use for setting and disabling the alarm (by my rec-
koning, this gives atotal of 3024 possible codes). You set
the code by plugging wireswithbare endsintosockets —
see photo if this explanation sounds a bit garbled! In my
mind, this method must raise the question of long-term
reliability. Ifa contactbecomes‘dicky, you can’t disable
(or for that matter, enable) the alarm, and you will pro-
bably end up setting off the alarm via the control-unit
anti-tamper switch before you can identify and remake
the contact. | think that screw connectors would have
been preferable forthis job, and there certainlyseemsto
be room for this to be done on future generations of
the alarm,

Planning Ahead

The next stage istoplan the system carefully, soasto
achieve maximum security with minimum effort. The
alarm allows for a number of circuits to be used. There

REVIEW

are two designated areas, zone 1 and zone 2, and these
are where most of the door switches would normally
be wired. The difference between the two circuits is
that when the alarm is set in the ‘part’ mode, only con-
tacts in zone 1 (plus other ciruits described later) are
monitored — so zone 2 can be the sleeping area,
enabling you to set the alarm in‘part’ mode and still go
to the loo at night without waking the neighbourhood!

The other zone available is that for the exit/entry
area; contacts here don’t set off the alarm immediately,
butgive youtime todisable the alarm. There are alsotwo
other circuits — the anti-tamper circuit, which you can
use to implement a four-wire system (ie running four
wires rather than just two toall the contacts, makingit far
hardertobridge the circuits), and the personalattack cir-
cuit, which will set off the siren whether or not the alarm
is disabled.

| found that the planning of the zones given in the
manual was not necessarily the logical way forme to lay
out my own system. This is probably because I live in a
flat rather than a house. | used the circuits as follows:
zone 1 is forthe back door and to defend the doorto the
cellar where the PSU and much of the wiring are; zone 2
is used for all the interior door contacts; and the exit/
entry circuit was used for the flat front door (although |

ETIJULY 1984

All is revealed (well, not quite,
there’s a label to say that any
attempt to open the case
invalidates the guarantee, so |
hid the editor's jemmy). The
connectors along the bottom
are (I to ) code setting, alarm
circuits, (lid microswitch),
siren unit, and external PSU.
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intend to add the pressure mat to this circuit once | have
decidedonthe mostsuitable positionnearthe front win-
dows). Sol would suggest usingthe lay-out in the manual
asa gg)od guide, but not necessarily the only way it is

possible to design the system.

However, the main problem | had was in deciding
where to put the external siren, and how to get the cable
toit. As | live ina ground-floor flat, and | di<§n’t think my
upstairs neighbours would relish my drilling holes in
their floorboards and wall, the height at which | could
mountthesirenwasa bitlimited, although youdoneeda
fair-sized ladder to get to it none-the-less. However, |
found when attemptingto drill the wall to take the cable,
that the wall was somewhat thicker than | had antici-
pated: the drill bit, bought specially forthe job, and some
15" long just wasn’t long enough to go through the
1900s-built solid wall, and | (almost literally) had to dig
around to find a thinner section of wall, eventually find-
in%‘ a spot above the front bay windows. Actually, the
otherwise very thorough manual is rather lacking in
advice on loacating and wiring to the external siren.

Because access tothe under-floorarea s fairly easy, |
decided to run most of the wiring here. For this reason, |
decided thatit was unnecessarytoadoptafour-wire sys-
tem. However, it was contemplated to the extent that |
checkedto seeifthere was any means of identifying one
of the leads in the two-core wire supplied for the door
switches. Unfortunately, there isn't — which would
mean quite a lot of fiddling if you did try to implement
the four-wire system. Wouldn't it be better to have sup-

lied wire witK a ridge down one side, as with some
oudspeaker cables? | can’t see that such identification
would be of any use to an unwelcome tamperer,
becgusef it doesn't reveal how the wires have been
used.

The recommended method of taking the wire from
door switches, mounted in the bottom of the door was,
at least for my ham-fisted self, impractical. What ! resor-
ted to was taking the cable down the front of the frame
below the switch (see drawings) and thence under the
carpetorstraightdown underthe floorboards. The cable

wassetina chiselled channel, whichl then covered over
with a suitable filler.

GRIPPER RAIL

SKIRTING
BOARD

MAGNET

Above: the way the
manual recom-
mends doing it;
and, left, the way |
ended up doing it.

CHANMEL
CHISELLED
IN DOOR
FRAME

DOOR FRAME,

SWITCH

LeaD

LEAD GOES THROUGH
FLOORBOARDS OR
UNDER FITTED CARPET
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Another practical point is that unless the switch and
its magnet are parallel to one another, the contact will
not close no matter how close the magnet gets to it! This
is rather obvious really, but | still made the mistake at
leastonce of tryingto twist one with respectto the other.
The manual suggests a maximum gap of 6mm between
the contact and the magnet, and | found this had a
goodly safety allowance built into it.

Finally on the door contacts, | found it quite feasible
to mount them on the hinge-side of the door, thus put-
ting them more out of the way. Whilst this made it poss-
ible to open the door slightly without setting off the
alarm, it was impossible to go through the door.

Some Complaints

All the complaints | have about this kit are relatively
minor, and didn’t prevent me from getting the system
installed and working in one day (although there are
some bits | will be adding when | have time). However,
there are some aspects that could be better thought
out.

Firstly, | very quickly ran out of the cable clips sup-
plied; but | will readilyadmit that it was pretty good tobe
supplied with these in the first place. The rawlplugs sup-
plied were for solid walls, not cavity walls, and whilst this
is OK for the external alarm, if possible you want to be
able totakethe wiringto the back of the control unit, and
this means, almost certainly, mounting this unit on a
hollow (plasterboard) wall — so how about providing
some cavity fixings?

There are two methods of wiring more than one
switch on the same circuit, as suggested in the manual,
oneistorunthelead from thefirstswitchtothe next(the
switches are all closed inthe un-alarmed state, but there
are three spare screw terminals on the switches them-
selves, so wiring them like this causes no problem).
However, if you have door switches at opposite ends of
your dwelling and the control unit in the middle, it's
earier to take the wires to the control unit and join them
there. The other method the manual suggests is twisting
together the leads to be joined at the central unit, then
wrapping with insulating tape — this is far from the most
reliable method of joining the leads, and for the
electronics-minded installer, the best method would
seem to be soldering the leads then covering the joint
with heat-shrink (keeping the iron well away from the
main unit when you do this). However, | cut asection of
terminal block and used this to make the join — but it
would have been better if there had been two or three
spare terminals in the control unit for this task.

Finally, and I think most seriously, the lead from the
PSUisabitontheshortside, beingonlytwo metreslong,
Unless you're very lucky, you're unlikely to have a spare
mains socket close enough to the control unit. You can
extendthelead fromthe PSU to the control unit, but this
seems to spoil the neat idea of having a plug-mounting
PSU. I think that it would have been better to have sup-
plied awall-fixing transformer unit, with good long input
and outputleads. | doubt whetheranyone who couldn’t
correctlywireamains plugshouldbeallowedtoattempt
to install this unit. In my own case, | solved the problem
by installing an extra socket on the ring-main, which just
hap;:r)‘ened to pass close enough to the control unit to
reach.

In Operation

Atthetime of writing | have had the unitin use for less
than a week (such are contributors’s deadlines — Ed) so
it is difficult to comment on the long-term reliability.
However, the system is extremely straightforward to
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= REVIEW : Housewatch 2000

Plug PSU: neat, but .....

use. As you come through the front door, a bleeping
sound reminds you to disable the alarm fairly smartly, or
the neighbours will get a nasty shock. So, all you have to
doistoremembertosetthealarmasyouleave— andthe
system does tell you if any of the door switches are not
closed when you try to setit, so you shouldn’t be able to
go wrong, should youw!

Fortunately, | have yet to have a real test of the sys-
tem. But, at the same time, the little box with ‘House-
watch 2000’ written on it that sitsabove my bay window
is probably the most effective deterrent one could ask
for— although I mustsaythatiam notconvincedthatitis
a %]ood thing for it to be quite a bit smaller than all the
other sirens in my street (although it doesn’t ruin the
appearance of the house, either)!

The control unit is neat and practical

Conclusion

| can recommend the Housewatch 2000 to ETI
readers; there are a few minor niggles aboutitand afew
things that could have been better thought out, but the
importantaspects areallspoton. Let itsu?ficeto saythat!
have now stopped worrying aboutanyone breaking into
my flat, and | am contemplating installing one of these
systems at my mother's house.

The Coloroll Housewatch 2000 should be widely
available through DIY outlets for around £170. If you
have any difficulty, please contact Coloroll Ltd, Riverside
Mills, Crawford Street, Nelson, Lancashire BBV9 7QT,

\T—; - - —C— . =
S ELECTRO
1 BOOKR o ARKSID .
; SERVICE S.A.E.
100 Watt amplifier and mixer ETI MIXERS 8channels £500.00
ETI413/100watt Amplifier Kits or 200watts £30.00 & £60.00
ET1418/Pre Amplitiers Kits £15.00 Fet ETI 401 £15.00 Kits
LEN'S Power Supply. Please State Voltage & Current. SAE
Capacitors, Resistors, Diodes, Zeners, Transistors S.AE.
INS8255N  £5.00 Computer CHIPS
C 8008-1 £€1.50 SN 7400 47p Technical Books!
| INS808ON  £4.00 SN 7404 52p (SAE for List )
1 D8085AC £4.50 SN 5405 56p Typewnter Cookbook
F INS 825t N £4.50 SN741381p THE 8086 Book
- INSB212 N £1.50 SN 7420 60p Video Cookbook
D 8259C-5 £450 SN 7428 80p TTL Cookbook
D8257C-5 £4.50 SN 7437 80p CMOS Cookbook
D8279C-5 £4.50 SN 7476£1.70
(8086) £20.00 RCA LM 308K £1.50
| AY-5-2376 £9.50 CDP 1833 £6.00 LM323 £4.50
AY-5-3507 CDP 1834 £6.00 LM 3800 £1.00
MM 5233 CPA/N CDP 1802 £10.00 SN 741 30p
MEMORIES CD4059 £5.50. LM 741 30p
2101 AL £3.50 CD 4007 57p ML 307S 45p
2102 B £3.50 CD 4011 56p LM 380N 90p
D2716 £6.00 cbh4s511 £1.63 LM 381N £1.50
D 2708 £5.00 CD 4029 £2.00 LM 324 30p
LM 339 45p
Display & Drivers Seven Segment Displays
ICL 7106 CPL £9.50 TIL 312 £1.80
ICL7109 CPL £9.50 TIL311 £8.50
ICL 7103 ACP1 £6.00 SL 403 3watt Amp £2.00
3'% Digit Displays £12.00
[ FETs & J. FETs Ji12 £50p RF Transistors
2N 5457 50p BF 224 30p BF 494 45p
2N 5458 40p 2N 5248 40p 2N 3866 £1.35
2N 5459 a5p 2N 5484 40p BF Y80 £1.12
BF 244B 30p 2N 4871 60p 2N 3553 £1.35
BF 245B 40p 2N 3823 £1.30 BFR 90 £2.50
BF 245C 40p MPF 102 50p BFR79 25p
J | BF 256L 50p MPF 103 50p BSX 20 38p
| LF 356N £1.00 MPF 105 50p BF 180 35p
| 40673 £1.00 MRF 502 £1.00
BFW 10 £1.50 BFW 11 £1.50
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telephone 0282-67777. ETI

A INTRUDERALARMSLTD
i A WHOLESALE ALARM SUPPLIERS
If you install or supply Burglar Alarm Equipment

and want a very cheap supplier (one of the
cheapest in the UK).

Contact us NOW! (Trade only)
021 -‘228 3483 051-220 0590

COMPARE OUR PRICES WITH
YOUR PRESENT SUPPLIER

5/16 FLUSH PASSIVE PANELS
CONTACTS INFRA RED M.B. Batt Only
39p DETECTORS Timed/E/E
72 INCH FLANGE 23.95 19.00
35p CABLE A+G Batt/Mains
6 WAY 4 core 5.15 Timed/E/E
JUNCTION | 6 core 7.65 24.95
BOXESWITH | 8core  10.50 Bently 20-40
ANITAMPER HORN SIREN 26.50
9p each 5.20 British Standard
MINIMITE SIREN STROBES 1 Zone Panel
3.28 6.50 Timed/E/E
6" BELLS BATTEREYS Auto Reset
Mobell 495 | 12vDry 1.75 Beli Test
Tan 5.95 | Rech 5.45 31.00
Friedland 8.85

All prices exclusive of VAT. Add £2.00 p&p with
every order.

86 Derby Lane, Old Swan
Liverpool13
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' HENRY'S ]
FlUDIO ELECTRONICSE

-L
STEREO TUNER/AMPLIFIER

4 wave-band stereo tuner ampliller
by GEC.MW/Lw/

SW/sterso FM radio.

10+ 10 watl stareo

amplitler. Inputs for PU

tape in/out. Supplisd as two

e - £21.99

~easy to connect. [UK C/P £1.50)

CASSETTE
MECHANISMS

Fitted counter. motor. record
and erage heads. solenoid,
eic Brand new available 6Y

OC or12v OC |state which £5 95 |UK
C/P 65¢)

TOROIDAL
TRANSFORMER

=) 100 watts isolation 230/240 V AC
o plus B8-0-8V 4A 15-0-15V 0.645A 30V

| COMPUTERS * COMMUNICATIONS * TEST EQUIPMENT o COMPONENTS
VISIT OR PHONE  OPEN 6 DAYS A WEEK o ALL PRICES INC VAT

DIGITAL MULTIMETERS
-

Hand Held Models

All feature AC/DC volts,
DC Amps [Many with
AC Amps| Dhms etc.
[UK C/P 85p)

¢ Controls S - Slide -
! R = Rotary PB = Push Button

KD25C B 12 range 0.24 0C 2 Meg ohm [S|  £26.95
KD305 B 14range 10A OC 2 Megohm |S)  £27.95
KD3I0C & 26 range 1A AC/0C 20 Meg ohm (R) £33.50
METEX 3000 ® 30 range 10A AC/0C

20 Meg ohm (R] £37.95
6010 W 28 range 10A AC/0C 20 Megohm (PB) £37.95
KOS55C ® 28 range10A AC/0C 20 Meg ohm(R) £39.95
KDG15 ® 18 range 104 OC 2 Meg ohm

Plus HFE tester |R)

7030 B As 8010 but 0.1% basic [PB)

DM3350 @ Autorange plus Cont. Tester

18 ranges 10A AC/0C 2 Meg ohm [H]

Bench Models (UK C/P £1.00)

TM355 37 Oigit 29 rangs LED 10A AC/0C

20 Mag ohm

TMJSG 3" Digit 27 range LCO 10A AC/0C

20 Meg ohm

0.16A Sizeapprox4'- dia x|,

£7_95 UK C/P 75pf

ASTEC UHF MODULATORS ux

UM1233 cased for computers. etc £3.50 C/P 40p)

GENERATORS (ux c/pe1.00/

L8G17 RF 100KHZ to 150MHZ

(Up to 450MHZ Harmonics] £109.25
$6402 RF 100KHZ o 30MKZ £82.80
AG202A Audic Sine/Square 20HZ to 200KHZ £102.35
LAG27 Audio sine/Square 10HZto IMHZ  £106.95

MULLARD MODULES [XC7

LPI1711Fand LP1179 AM/FM Tuner pr £5.75
LP1186 varicap Tuner
LP1157 AM Tuner £2.50

PRESTEL CHERRY ADD-
ADAPTOR 3card sel ON KEYPAD
with data eic [P/S +/- 12V
and+5V)  £69.95 inc VAT
ODEM CARD
BT approved ready assembled
unit with dala and i
accessorles £29.95inc. VAT

QWERTY KEYBOAHDS/

+5V and - 12V smlzb

MULTIMETERS iukc/resn)

HC101515 range pocket 10K/ Volt £8.50

£5.00 | M200 30 range 20K/ Voit. Many leatures
95

20KH2 (lisI £21.85¢ £9.
HM10282 22 range 20K/Voll 10A OC
Plus cont Buzzer 10 Meg ohm £13.50
TMKS00 23 range bench 30K/ Volt Oe luxe.
12A OC. plus cont. Buzzer. 20 Mag chm
NHSER 22 range 10K /volt 6 Meg ohm

B L
-1 B30A 26 range 30K/ Vol1 10 AC/0C
7| 10 Meg ghm

£23.95
YN3BOTR 19 range 20K /Voll plus HFE tester
1 Meg ohm £13
ST303TR 22 range 20K/ Volt plus HFE tester
124 0C | Meg ohm £17.95
KRT3001 Range doubier 35 ranges

S0K/Voll 10A OC 20 Meg ohm £19.95

P/S£8.95
¢/p 60p

69805
Exclusive Special

HIGH VOLTAGE METER
Oirsctreading 0/40 KV
20K/¥oll  £25.30 (UK C/P 65p}

Purchase compact hall effect 64 keys plus 5 function
keys -ve/+ve strobe ASCIi but all definable. steel

frame all facilities UK ¢/p£1.00 £29 i 95

69 key ASCIL. General purpose. stea! plate

DIGITAL CAPANTANCE
METE" UK C/P 65p)

01 9l fo 2000 mhg LCO 8 ranges J
DM6013 £59.95

Redefinable cutput. -53and -12V supply. neq. strobe

pulse. 4 user definable keys. £42.95

shift & control key. efc.
fuX C/P 85p)

TRANSISTOR TESTER

. Meter reading NPN/PNP Hie and leakage

also diode test -
£26.95 [UK C/PB5p) [y

I.T.T. 2020
CABINET
Professional
Computer Case
18" x 15%" x 4%
{iront slopes). As previously advertised

7.50 nc VAT |UK C/P £2 50

COMPLETE WITH FULL HANOBOOK_3 ROLLS PAPER
|UK posi etc £1.05)

|Listapprox £187 |

SUITABLE FOR. TANOY » BBG » ORIC » NASCOM « GEMINI»
ACOAM=NEW BAAIN = DRAGON « ofc ofc |(nteriace unn
with lsads £13 - state model| [Your enquiries invited|
STOCKISTS FOR Frequency counlers - Signal generators

Power xupplies - Plus huge range ol components. tools.
accessories and parts for callers

nC | [Crotech]

OSCILLOSCOPES

Specilications any model.
send SAE
Single Trace (UK C/P £3.50) &

GOS3310 Single trace 10MHZ
§SmV 75mm display. Mains port €159.85
3030 15MHZ 5mV pius componenls
fesier (Crotech]

HM103 10MHZ 2mV plus companents
tester (Hameg)

SCI1tOA~ IDMHZ battery portable
{Thandar)

«Carrycase £6 84 AC Adaptor £7.99
Dual Trace (UK C/P £4 50}
CS1562A 10MHZ with 2 probes [Trio}
HM203 20MHZ plus components fester

£194.35
£181.70
£189.75

£299.95

(Hamag} £303.60
3132 20MHZ plus component comparator

CS 1566A

20MHZ with 2 probes irio} £374
HM204 20MHZ swesp delay plus component
tester (Hameg}

V212 20MHZ with 2 probes [Hitachi)

V203F 20MHZ sweep delay with 2 probes
[Hitachi £431

Send large SAE for ieaflets [siate items)

HEﬂRV'S Shop at

404-406 Edgware Road, London, W2
Computers 01-402 6822  Equipment 01-724 0323

8 . Components 01-723 1008

W e oth Liva)

| AUDIO ELECTRONICS shop at
301 Edgware Road. London, W2
Test Equipment, Audio Communications 01-724 3564

OPTIONAL PROBE KITS

X1 - £7.95, XI0 - £9.45. X1/X10 - £11.50.
Details

any model

send S.A.E.

Al mall to
Cubagate Lid
15t tlgor.

406 Edgware Road.
London, W2 1ED

NEWRAD INSTRUMENT CASES LTD

Unit 19, Wick Industrial Estate, Gore Road
New Milton, Hants BH25 6SJ
Tel: New Milton 615774/621195

John Linsley Hood is famous for his high quality
amplifier designs. We have collaborated with
him to produce two kits based on the current
ETI pre-amp and power amp projects. We have
a reputation for designing high quality
enclosures and complete electronic systems.
These kits employ the best engineering tech-
niques we know. The enclosures were specially
designed with a pleasing blend of Satin
Anodising and hard wood finish.

Cost of Pre-amp Kit (complete)
£98 inc p/p please add 15% VAT

Part kits are also available plus PCB's.

To be announced- Price details of Power
Amplifier Kit, Conversion hardware for fitting
both units into a HI-Fi tower system and also
19” Rack mounting options.

£325.45 |

FREE CAREER BOOKLET

Train for success, for a
better job, better pay

Enjoy all the advantages of an ICS
Diploma Course, training you ready fora
new, higher paid, more exciting career.

Learnin your own home, in yoyr own
time, at your own pace, through ICS home
study, used by over 8 million already!

Look at the wide range of opportunities
awaiting you. Whatever your interest or
skill, there’s an ICS Diploma Course
there for you to use.

Send for your FREE CAREER BOOKLET
today—at no cost or obligation at all.

TICK THE FREE BOOKLET YOU WANT

AND POST TODAY.
ELECTRONICS

T[TV & AUDIC
| ENGINEERING SERVICING

iELECTRICAL RUNNING YOUR
tENGINEERING |OWN BUSINESS
v Name

Address

DebtEB174

. ICS School of Electronics
l 160 Stewarts Road @ 01 622 9931

DHIsOn Of Nationa: London SW8 4UJ 1all hoyres
Ju(a( or 'No"u -
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PROJECT

Make a burglar go “Eek — a light” with the Ecolight! No,
that’s not how it got it's name (it stands for ECOnomy
LIGHT), but we hope it could have that effect. Design and
development credits go to Geoff Philips; the author of the pun
wishes to remain anonymous for obvious reasons.

he ETI Ecolight (economy and little used lobbies where it is sized object moving in the vicinity
T light) looks more or less likea  essential for there to be adequate of the light, some of the reflected

conventional weatherproof illumination but cost savings can ultrasound will be frequency-
bulkhead light fitting. Inside the be made by the light being on only  shifted, by the Doppler effect. The
fitting, however, is an electronic when it is required. Doppler effect is what causes the
circuit which turns the light on sound of a train or car horn to
only when it is required. A light . apparently change in frequency as
sensor makes sure the Ecolight is Operation the train or car pass you. The dif-
off during the day and at night the The Ecolight emits its own ference here is that the sound
light is turned on only when move- uitrasonic sound signal, at a fre- which is having its frequency
ment is detected by an ultrasonic quency of around 40 kHz. This changed is being ‘bounced’ off a
beam. The light will remain on as signal will be reflected off all the . moving object rather than emitted

byit.

At the Ecolight receiver, both
the unshifted and shifted uitra-
sound components arrive, How-
ever, in terms of amplitude of
signal, the receiver doesn’t‘see’
two separate signals but one com-
bined signal. This combined signal
is not a steady high-frequency sig-
nal, but one which is modulated,
as the original unshifted and the
shifted frequencies move in and

long as there is movement in the
beam. When movement ceases,
the light remains on for a preset
time. The quiesent current drain of
the Ecolight makes the running
cost approximately sp per day so
the Ecolight can be permanently
wired to the mains supply (via a
3A fuse).

The obvious application for
outside use is as a courtesy porch
light: no more fumbling for keys in
the dark! The unit also acts as a

burglar deterrent as the prowler objects around the Ecolight and out of phase, alternately reinforc-
thinks someone inside the house returned to the ultrasonic receiver ing and cancelling (at least par-
has turned on the light. The Eco- in the light. tially) each other.

light is ideal for use in corridors When there is any reasonable- The modulation is at a fre-
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(SEE TEXT) ¥
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NOTE:

1C1,3 ARE 555
1C2 1S 741

IC4 1S 4011
IC5 1S 78112 OR SIMILAR
Q1,2,3 ARE BC239

Q4 1S BC309

01,2,3,4 ARE 1N914

BR1 1S 1KAB10 OR SIMILAR
ZD1 18 3V3 ZENER

LDR1 1S ORP12

RLA1 1S 12V RELAY

> R2
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Fig. 1 Circuit diagram of the Ecolight.

quency which is very much lower
than the ultrasound frequency (it
will depend on the speed of the
movement of the objects reflect-
ing sound back to the light). What
the contro! electronics does is to
detect this signal, which is only
present when there is a moving
object close by, and turn on the
lightin response.

HOW IT WORKS

Construction And Testing

Fig. 2 shows the component
layout for the control PCB for the
Ecolight. Take the usual precau-
tions when handling and soldering
the CMOS IC (1C4) otherwise con-
struction of the PCB should pose
no problems,

Itis a good idea to test the PCB
by itself before wiring it into the

IC1 is connected as medium high fre-
quency oscillator which drives the ultra-
sonic transmitter transducer, TX. The
fre(Luency can be adjusted by RV1.

The received ultrasonic signal from
the receiver transducer, RX, is amplifid
by Q1 and Q2, which are connected as a
high-gain doublet. Bias for Q1 is pro-
vided via R3 and R5, and because of the
presence of C3, the AC gain of this pair is
quite high. The received signal is peak
rectified by D1.

If part o!the signal is Doppler shifted
due to reflection from a moving object,
then a beat will occur betwen the unshif-
ted and shifted components of the
received si%nal, resulting in the ultra-
sonic signal being mod%lated by the
much lower frequency beat signal. D1,
C4 and R6 form a detector with a rela-
tively long time constant (about 3ms),
and these detect the modulation signal.
This is buffered by Q3 and passed to 1C2
via C5.

1C2 forms a threshold detector whose
levelis set by the values of R8,9 and 10 at
about 60mV; when the peak value of the
detected signal exceeds this value, 1C2
will trigger negatively. This starts to dis-
charge capacitor C6 via D2 and R13 (the
capacitor is initially charged via R12 and
R13, the output of 1C2 being high in the

presence of no modulation). If the signal
exceeds the threshold by a sufficiently
large amount for a sufficiently long
period, C6 will be discharged enough to
trigger the monostable 1C3. After this,
any disturbance which exceeds the basic
threshold level will re-set the monost-
able capacitor, C9, via D3 and Q4. The
period of the monostable is decided by
(€9, R14 and RV2. The monostable sup-
plies current to relay RLA1 which
switches the mains supply to the lamp.

At the onset of daylight, the resis-
tance of LDR1 reduces to the point at
which pin 12 of 1C4b is reduced below
this gate’s threshold, 1C4b output goes
high, and, Erovided 1C4a output is also
high, which will be the case when the
monostable is not triggered, 1C4c out-
put will go low, holding the reset pin of
1C3 low and preventing the monostable
from triggering. Hence the light will
come on only when there is no daylight,
but the light will not attempt to inhibit
itself from operating. Additionally, R15

and C10 cause pin 13 of 1C4b to be held i

low for a short period after the lamp has
extinguished, similarly preventing the
monostable from triggering; this is to
prevent false re-triggering of the unit due
to relay armature movement, supply rail
disturbances, etc.

56

light fitting. If you don’t, you can
guarantee that the unit won't
work, especially if you've made a
neat job of the soldered connec-
tions, and you'll end up proving
sod’s law once again.

Temporarily connect the ultra-
sonic transducers to the PCB tak-
ing care to observe polarity (case
is OV) and also to distinguish bet-
ween transmitter and receiver
(receiver is marked 40R and trans-
mitter 40T). Set RV1 to mid posi-
tion. Set the on time to minimum
(RV2 fully anticlockwise) and the
dusk level to max (RV3 fully clock-
wise). Mask off the daylight sensor
(LDR1) with plasticene to fool the
Ecolight into thinking it's night-
time. Finally connect 240V mains
to X1. Take extra care here. Work
on a well-insulated bench and
remember that some of the PCB
tracks will be live. If an oscillo-
scope is available, look at the cok
lector of Q2 with respect to OV.
The received ultrasonic frequency
of approx 40kHz should be seen
which should be steady amplitude
if there is no moving object in the
path of the ultrasonic sensors. RV1
adjusts the frequency of the trans-
mitter oscillator IC1 and gives a
degree of sensitivity adjustment to
the unit. At the extreme ends of
RV1 there are unstable regions of
the oscillator which will be seen as
fast amplitude variations in the re-
ceived signal. These regions
should be avoided.
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— PROJECT : Ecolight
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Fig. 2 Overlay diagram of the PCB:
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If you do not have access to an
oscilloscope do not despair, with
RV1 set to mid position switch on
and listen for the relay armature to
click in. Chase the kids out of the
workroom put the cat out and
then keep perfectly still. Aftera
few seconds IC3 should time out
and the relay will click back to its
de-energised state. Move your
hand in front of the sensors where-
upon the relay should energise. If
it doesn’t check that no light is
leaking onto LDR1 (this device is
very sensitive). If the relay is per-
manently energised and will not
drop out, try moving the position
of RV1 sli%htly, as you may be in
an unstable region of the oscil-
lator. The output of IC2 is high for
no movement and goes low to
trigger IC3 and hence energise the
relay. Thus, if there is no negative
going disturbance at the output of
[C2 the fault is in the receiver sec-
tion, Q3, 1C2. If the output of IC2
is seen to switch negatively when
there is movement then check the
voltage at pin 4 of IC3. If this is at
0V then the timer is being in-
hibited. Suspect the daylight sen-
sor circuitry. Pin 11 of 1C4 should
be at logic 0 for the unit to
function.

Assuming that you have been
successful so far, remove the mask
from the daylight sensor and con-
firm that the unit ceases to func-
tion. The PCB is now ready to be
fitted into the light fitting,
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Assembly Of Unit

The PCB has been designed to
fit a Coughtree SP10 light fitting
although it should be suitable for
any fitting with enough internal
space away from the direct heat of
the lamp. if the SP10 fitting is to be
used then cut two of the corners

PARTS LIST_

off the PCB as indicated by the
copper strips. Lay the PCB inside
the SP10 at the opposite end to
the lamp. Drill two M4 clear holes
in the SP10 casing using the holes
in the PCB next to the relay as a
guide for the drill. Fit two M4
screws from the rear of the SP10

—wil-

RESISTORS (all 5% %W carbon film)

R1,3,4,8,10 10k

R2 100k

R5 2k2

R6 68k

R7 33k

R9 100R

R11 220k

R12 56k

R13 5ké

R14 47k

R15 2M0

R16 1k0

RV1,3 10k horizontal lin

! preset

RV2 1M0 horizontal lin
preset

CAPACITORS

C1,5,7 10n polyester

2 1n0 polyester

a 22u 16V elec-
trolytic, PCB type

c4 47n polyester

C6 4u7 16V electroly-
tic

8 1u0 25V electroly-
tic, axial

9,11 100u 25V electroly-
tic, PCB type

c10 100n polyester

Cc12 220u 25V elec-

trolytic, PCB type

SEMICONDUCTORS
1€1,3 LM555CN or simi-

lar

1C2 741

1C4 |HEF4011 P or simi
ar

1C5 1M340LAZ-12 or

) 78112
Q1-3 BC239
4 BC309

D1-4 1N914

BR1 1KAB10 or similar

D1 BZY88C3V3 or
similar

MISCELLANEOUS

1D.¢ Ultrasonic  trans-
mitter, ITT SE 05B-
40T

RX Ultrasonic receiver,
ITT SE 05B-40R

Tt 3 VA mains transfor-
mer, PCB mounting,
0-12V+0-12V

LDR1 Mullard ORP12

SK1 3-way PCB-mount-
ing connector ter-

) minal strip
RLA1 12V42mA relay with

240V AC contacts,
eg Fujitsu FBR 621
12V
Bulkhead light fitting (see text), PCB,
material to house transducers (see
text).
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case and secure the screws so that
the PCB can be secured to the
SP10 some 10mm away.

The ultrasonic transducers have
to be mounted in a suitable man-
ner to allow them to be pointed in
the desired direction. For the
original prototype, they were
mounted in two plumber's copper
elbow joints brased together, as
can be seen from the photographs.
However, the original transducers
do not seem to be available any
more, having been replaced by
Iarger transducers that won't quite
fit in a common size of pipe fitting,
Fig. 3 shows the new mounting
method, and the transducers sup-
plied in the kit (see ‘Buylines’) will
need to be mounted like this.
However, if you choose different
transducers, you may be able to
use the original method. Whatever
you do, note that the transducers
must be reasonably well protec-
ted, since most types are not
waterproof.

BUYLINES

We do not anticipate many problems in |
locating components for this project,
with the possible exception of the trans-
ducers. However, we see no reason why
the design should not work with the
many alternative types of 40 kHz trans-
ducers there are on the market.

For the lazy, a full kit of the electronics
(including the PCB and the ‘Acorn’
inserts for the transducers but excludin
the light fitfing, copper elbow joints an§
heat shield) is available from G.P. Elec-
tronic Services for £21.05 including VAT -
and p&p. For the slightly more adven-
turous, G.P. can supply the PCB on its
own for the inclusive price of £4.50.
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= PROJECT : Ecolight

REAR PACKED WITH
PLASTICINE

ULTRASONIC
TRANSMITTER
&

FITTED TO $P10 TOGETHER
WITH M4 NUT
WITH M4 NUT AND BOLT

&BOLT

FULLY
ASSEMBLED

o)

|
; SCREWED' /

4 OFF %"
PLASTIC PIPE
CLAMPS

| SECURED WITH
. _2xM3SELF
TAPPERS

REAR PACKED WITH

‘ACORN’ PLASITICINE

INSERT

ULTRASONIC
RECEIVER

CREENED

CABLE

Fig. 3 Alternative method of mounting the transducers.

Use screened cable to wire up
the transducers to the PCB. Pass
the cable through the copper
elbows or the back of the ‘Acorn’
inserts, then through the side of
the case of the SP10 via a rubber
grommet. Wire up the sensors and
the SP10 lamp to the PCB. Fit the
PCB in the SP10 via the two M4
screws. Note that the PCB is
earthed via these screws making
contact with the OV track; if you
use some other fixing method,

these two points on the circuit
must be connected, and, if the

case used is metal, this must be
earthed either from this point or
directly.

The final job is to wire up 240V
mains to the connector X1; note
that the live must be fused, so if
you are wiring directly to the
mains, either use a fused connec-
tion unit or find space to fita
panel-mounting fuse. Alternatively,

ou could always use a fused plug
a 3A fuse should be used).

Fitting And Final Testing

The Ecolight should be securely
fixed to a wall away from bushes
and plants, which would cause
false triggering, and sheltered from
high winds. In order to test the
unit in daylight it is necessary to
mask off the ORP12 device again
with plasticene. Angle the ultra-
sonic sensors in the desired direc-
tion and determine the best set-
ting of RV1 for the sensitivity re-
quired. Do not set the sensitivity
too high, however, as you may be

troubled by false triggering in high
wind conditions. Once you are
happy with the setting of RV1, the
on time can be set up by RV2. RV2
should be advanced clockwise to
give the required time delay for
the light to switch itself off after
movement in the ultrasonic beam
has ceased.

The dusk level pot may now be
set up. Remove the plasticene
from the ORP12 and, at dusk, turn
RV3 fully anti-clockwise. The Eco-
light should now be inhibited.
Turn RV3 clockwise whilst moving
your hand in front of the beam
until the Ecolight just starts to
function.

It is recommended that an
aluminium heat shield be fitted
over the PCB to prevent overheat-
ing of the electronic components.
A hole will be required in the
shield however to allow the
ORP12 device to function. Bear
this in mind when adjusting the
dusk level. Turn RV3 further clock-
wise if you want the Ecolight to
come on earlier in the evening,

ETI
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THE ULTIMATE PREAMP
HAS TONE CONTROLS

OK, so your system is perfect. Cartridge and loudspeakers
are perfectly integrated with the room acoustics. Tone
controls are an irrelevancy, and anyway just having them
worsens the noise and distortion of the system.

But. .., what if after tiring of your direct cut audiophile discs
you choose to listen to one of those less than ideal record-
ings where the middle positively snarls at you. Or.. ., you're
having a party and all those extra bodies just soak up the top
and the speakers, pushed back against the wall, boom
away.

What if there were tone controls that were essentially quiet
and imperceptible in operation and couid be switched, in-
dividually out of circuit when not required. What if they were
part of a stereo preamp board that has the lowest noise and
distortion figures you could buy, superb overload capability
due toits active/passive gain control, tape monitor facilities
and on board PSU.

The PAN30 with the new topology tone control circuit couid
change the facias of hifi.

PAN3O0 Stereo preamp board — £43.25

PFA 250 Assembly

Mono power amp and 10,000 uF storage capacitors pre-
wired and mounted on a gold chromate heatsink (67 mm x
250mm). 200 Wattsinto 8 ohms, 300 Wattsinto4 ohms, plus
headroom. Powerful and very, very clean. — £58.75

Full info. on receipt of a large SAE. OEM enquiries, contact
Phil Rimmer on 01-361 8716.

THE POWERFET SPECIALISTS

pantechnic

Dept ETI/5, 132 High Road. New Southgate
London N11 1 PG
Tel: 01-361 8715/6

climinates the
need for a “‘third
hand’’ for those tricky
soldering jobs. At the squeeze of the
trigger, it feeds a controlled length of solder
to exactly the right spot for a perfect joint
every time.

Solder may be fed from standard reels mounted
on the bench, or the optional spool holder can
be loaded with solder and mounted on the gun
itself. Takes solder wire 0.8 to 2.3 mm dia
Two sizes 40w and 60w, 220/240V.

40 watt Model 583 tip diadmm — £1984 :
60 watt Model 585 tip dia6mm — £2029 g%
Spool Holder (fits either model) — £ 3.13 )

Prices include P&P and 15% VAT. Send order with cheque/
PO. Ring for Accesansa sales or ask fororder forms.

LIGHT SDLDERING DEVELUPMENTS LTD DeptET Spencer Place,
97-99 Gloucester Road, Croydon CRO 2DN. 01-689 0574

Bring the enjoyment back into your hobby
with a kit from Heathkit. The beautifully
{ illustrated documentation and step-by-
1 step instructions make building a Heathkit
a relaxing, absorbing pleasure! Choose
from their huge range of fascinating kits
and self-instruction electronics and
computing courses.
The Heathkit range includes the ultimate
in amateur radio kits, computerised
weather stations, a highly soph-
isticated robot, a 16-bit comp-
{ uter kit and a range of
home (or classroom) J
learning courses. These §
state-of-the-art courses
have easy-to-under-
stand texts and i
illustrations, S
divided into sect-
ions so that you can
progress at your
own pace, whilst
- the hands-on exper-
iments ensure long-
term retention of the
material covered.

e
% W A,

e
£ 45
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Heathkit - /'S 4 PLEASURE TO BUILD

B Instrument Kits e Kits For Weather Measurements.

You'll be proud to say,
“I builf it myselff”

You'll find Heathkits available for Amateur Radio
Gear ® Car Test Equipment ® Kits For The Home
e Self-Instruction Courses ® Computer Kits ® Test

All the most popular kits and educational products
are fully detailed in the 1984 Maplin catalogue (see
outside back cover of this magazine for details) or
for the full list of Heathkit products send 50p for |
the Heathkit International Catalogue |
complete with a UK price list of a11

items.

All Heathkit products available in
the UK from:

: * Maplin Electronic
i Supplies Ltd.

P.O. Box 3, Rayleigh,
Essex, SS6 8LR.

Tel: (0702) 552911.

(For shop addresses see back cover.)
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KEMPSTON CENTRONICS
INTERFACE COMPATIBLE

INTERFACE E - ONLY £55.00 !
@ Simply plug in and it's ready to RY
use. All operating commands SOFTWARE UTILITIES.

are held in an EPROM so LLIST, LPRINT and
COPY can be used at any time without using
up valuable user RAM. COPY will allow the
reproducticn of high resolution graphics
with Epson (or derivatives) and Seikosha 80.
100 and 250 Series printers. Print width
selection from 32 characters to full width
depending on printer used

INTERFACE S - ONLY £39.99

Visually identical to Interface E
but without the EPROM, Intertace S
also recognises the LLIST & LPRINT
commands and will aillow print
width selection from 32 characters to
full width.

However, software routines will N
need tobe loaded pefore use. Full screen
dump toreproduce high resolution graphics
is alsopossible and supporting software 1s
supplied to operate this tacility with Epson
and Seikosha printers. The sottware routines
thatare necessary to initialise the intertace
are held in the printer butter so valuable user
RAM will not be used up There is a growing
range of Business/Utility software that
includes these routines. Details available on
request

Either intertace simply plugs intc the
ZX Spectrum expansion port cr interface and
is supplied tully cased with a one metre
ribbon cable which connects to the printer of
your choice Full instructions are included
and driving software is supplied with
Interface S

We recommend Epsons. NEC, TEC.
Seikosha. OKI Microline Tandy GP115. Star
DP 510. Shinwa. Brother HR15 etc

At last you can have real print
pertormance trom your ZX Spectrum with the
Kempston Centronics lnterfaces

MASTER ELECTRONICS

NOW'!
The PRACTICAL way!

FOR THE 48K SPECTRUM.

FINANCE MANAGER (OCP) - Menu driven
program tor all domestic and business
accounting applications £19.95

ADDRESS MANAGER (OCP) - Simple
index tiling system ideal for names. addresses.
etc Various search facilities. £19.95

FULL SCREEN EDITOR/ASSEMBLER (OCP)
- Allows you to write ZB0 assembly code using
standard mnemcnics on full screen £19.95

WORD PROCESSOR (TASWORD TWO) —
(TASMAN) A professional word processor
atlowing 64 characters per ine and
incorporating all usual ediing taciithes £13.90
OMNICALC (MICROSPHERE) - The only
spreadsheet written entirely i1n machine

code The easy and {ast way of solving
any numerical problem ldeal tor cash
flow forecasting tolconcrete stress
analysis £9.95
MASTERFILE (CAMPBELL SYSTEMS)

Filing and retnieval system for

domestic or business use Files can be
loaded ar.d saved ndependently

Microdrive compatble £9.95

NOW WE CAN ALSO SUPPLY YOUR
PRINTER. .

We've iooked at the printers currently
avallable and have selected what we feel 1s
best value for money in dot matnix and daisy
wheel printers

EPSON RX-80 F/T - A dot matrix printer
allowing full graphics dumping and a
choice o1 printing styles Speed - 100CPS
Price £325 Inc. VAT and Delivery
BROTHER HR15 - A daisywheel printer
ideal for letters, mail

shots. docurrents, etc Mary typetaces
avallabie by changing daisywheel:
Duplication tacihty but no graphics. Speed
TRADE ENQUIRIES WELCOME  wemem Upto |8 CPS Price £425 Inc. VAT and Del.

ELEGTROVALU

INTERFACE

FULLY
MICRODRIVE
COMPATIBLE

Interface S available from W H Smith
Gnd Spectrum Computer Centres
All products direct trom

‘E MICROI ELECTRONICS LTD

Umt 30 Singer Way, Woburn Road
Industnial Estate. Kempston,

Bedford MK42 7AF Tel (0234) 856433
Telex. 824078 KEMPMI G

All prices include VATand P &P

Ovetseas orders please add £4 00P &P

Please Qiluw 2! adys {or d-rvery of 1ntertaces

and sohware borters availabie withir 42 hours
foce.oocom ]

&

You will do the following:

@ Build a modern oscilloscope

@® Recognise and handle current
electronic components

@® Read, draw and understand
circuit diagrams

@ Carry out 40 experiments on
basic electronic circuits used.in
modern equipment

@ Build and use digital electronic
circuits and current solid state

Your SPECIALIST SUPPLIERS for

SOLDER TOOLS

From a simple 15 watt model to a precision
temperature controlled iron, we stock solder
irons to suit all manual requirements to-
gether with supporting stocks of bits, de-
solder tools, materials etc.

oy

\/ ANTEX ORYX

Temperature controlled solder ron TC.82

‘chips’

@ Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,
Hi-Fi and microprocessor/computer equipment.

NewdJob?? New Career?New Hobby ?
GetintoElectronics Now!

———————————1 150W, 240V. Heats in 10
l Please send your brochure without any obligation to

“00\»“‘ 'NAME .. ............

S ADDRESS ......o....

GOFLT e e
l ETI/7/822"
POST NOW TO:

| Radio& Electronics School —
Reading Berks. RG11BR

60

BLOCK CAPS PLEASE

{ am interested in.
. E
I mmml E,, 1 as described above
_; RADIO AMATEUR LICENCE
I MICROPROCESSORS
LOGIC COURSE

C.240. 15W/240V
CS-17W/240V

XS - 25W/240V
Replacementbitsfrom3/32”
to Ya”

De-solderheads, stands, ele-
ments and handles.

ERSA
‘Sprint’ high speed iron: 80/

45W/240 with scale.

Oryx 50 - 50 watt temp. controlled.

Standard types

Oryx 30 - 30W/240V

Viking - 27W/240V

Oryx M.3 - 17 watts, 12 volts

A wide range of replacement tips avaitable for
allmodels, alsotipsfrom0.8 to6 4mmdia and
flat tips

Oryx satety stand.

Oryx de-sotder tool.

MINIATURE SOLDER STATION

SOLDER and DE-SOLDER BRAID

Solderin various grades.

Please mention this journat when sending for

|
seconds latest tree A-Z list.

BRITAINS LEADING QUALITY COMPONENT

SUPPLIERS - SEND FOR FREE 36 PAGE A-Z LIST
I ATTRACTIVE DISCOUNTS:FREE POSTAGE-GODD SERVICE & DELIVERY

COURSE IN ELECTRONICS
8 St. Judes Rd.,

LT Englefleld Graen
Egham Su"ey

ELECTROVALUE

{0784) 33603; Telex 264475,

orth - 680 Burnage Lane, Manchester. 061-432 4945.
EV Computing Shop —
700 Burnage Lane, Manchester. 061-431 4866.

OTHER SUBJECTS
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This interruptible-beam intruder alarm offers all the advantages
of infrared operation and yet is simple enough for almost any-
one to build. Design by Frederick Howard.

number of advantages over

alternative electronic alarm
systems. Unlike ultrasonic sys-
tems, they are not generally sensi-
tive to movement outside of the
area covered by the beam. This
prevents their being triggered by
the movement of, for example,
curtains stirred by a draught, and
with careful positioning they can
be arranged so as not to detect the
legitimate movements of domestic
pets. The invisible infrared beam is
not as easily spotted by an in-
truder as a visible light beam, and
the use of a pulsed rather than a
continuous source prevents the
alarm operation being upset by
any steady infrared component
present in the ambient light. At the
same time infrared alarms retain
the advantages of other energy
beam systems, being battery oper-
ated and portable and thus able to
be installed quickly without wiring
and to be moved rapidly to mon-
itor a new location when occasion
demands.

The block diagram of the ETI

I nfrared intruder alarms offer a

+WE

R EMITTING
DIODES

MULTIVIBRATORE

1 MILLISECOND PULSE

EVERY 0 1 SECONDS 3

RECEIVER g

Infrared Intruder Alarm is shown in
Fig. 1. A multivibrator produces a
one millisecond pulse ten times a
second and this switches a50 kHz
oscillator which in turn drives the
IR (infrared) diodes. The diodes
are fitted with an integral lens
which focuses their output into a
narrow beam. Provision has been
made on the PCB for up to four
diodes in series to be used, giving
a high energy output and a reason-
ably wide beam, but if the alarm is
to be used only over short distan-
ces it is possible to use fewer
diodes just by inserting links in the
vacant positions.

In the receiver, a lens focuses
the incoming beam onto an infra-
red detector diode placed in series
with a tuned circuit. The signal
from the diode is fed to an
amplifier which is also tuned to
50kHz and the output is then fed
to the detector. If the beam is
interrupted so that no signal arrives
at the detector, an audible warning
device is energised to sound the
alarm. A timing circuit holds the
alarm on for one-to-two minutes

IR DETECTOR

ALARM
'DETECTOR |——AND TIMING
CIRCUITS

AMPLIFIER

TUNED

Fig. 1 Block diagram of the complete system:

ETIJULY 1984

and then resets it ready to be re-
triggered if the beam is disturbed
again. Since the circuit requires a
little time to stabilise, a further
timing circuit holds the alarm off
for a short period after switch on.
~In normal operation the trans-
mitter and receiver will be placed
opposite one another and in direct
line, but for short distances the
two can be stood side by side and
the beam reflected from an op-
posite wall or other surface. This
might be convenient in a narrow
hallway or other location where
one wall is relatively featureless
and where it would otherwise be
difficult to conceal one of the units.

Construction

The transmitter and the re-
ceiver are both assembled on
PCBs and then installed in identi-
cal plastic boxes. [t does not mat-
ter in which order you assemble
them since both will have to be
substantially complete before you
can move on to the setting-up.
Begin by soldering the |C sockets
and the passive components into
place on each PCB, then add the
diodes and finally the transistors,
The {Cs can be installed in their
sockets when all the soldering is
complete. The IR diodes should
be left off of the transmitter PCB
until it has been installed in its
box. It will save time later on if you
solder into place the end of R5 on
the transmitter nearest to D3 and
Q1, but temporarily connect the
other end to the positive supply
rather than soldering it into the
hole adjacent to R4 as shown. .
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Qa1

T

'IC1b

C2 wd
10"

NOTE:

IC1 1S 4016

I1C2 1S 585

Q1,2 ARE 2N2222
D14 ARE 1N4148
DS IS 1N4001

ZD1 1S BZYB8CEVE

LED1-4 ARE SFH100 (SIEMENS)

mitter are shown in Fig. 6. Note
that only three bolts are used to
hold the PCB to the front panel,
the fourth corner being occupied
by the IR diodes. You may find
that you don’t need all four IR
diodes for your particular applica-
tion, soitis a good idea to install
only one to begin with and to link

. O
ic1d [1a I

T3 PIN 14
iH { ‘ Ic1
o | PIN 7

n

PARTS LIST —

___TRANSMITTER.

RESISTORS(all AW 5%)

R1,4,7 15k

R2 10M

R3 33k

R5 1k2

R6 56k

R8 390R

R9 10R

RV1 22k horizontal

CAPACITORS
al

Q2
1 C3
C4
(6]

1C1
1C2
Q1,2
| D1-4
F D5

1 ZD1

. LED1-4

{ SEMICONDUCTORS

skeleton preset

22n ceramic

1n0 ceramic
220p silver mica
1n0 ceramic

22u 16V tantalum

4016

555

2N2222

1N4148

1N4001

BZY88C 5 V6 zener

SFH 100 (Siemens) |

Fig. 2 Circuit diagram of the infrared transfnilter.
The drilling details for the trans-

across the remaining holes on th
PCB. If you do this, you will only
need to drill a single hole for the
diode rather than the slot shown,

oV

+VE

w

e

MISCELLANEOUS

| PCB; plastic case; 1C sockets; miniature

1 jack socket with switch and plug to suit;
attery holder for 8 x AA cells or equiva-

lent; battery connector; nuts, bolts,

~ QOO0
O O

etc.

pere—
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(LEDs ON UNDERSIDE OF BOARD)

Fig. 3 Overlay diagram of the

transmitter PCB.

HOW IT WORKS —
____ TRANSMITTER.

Integrated Circuit IC1 consists of four
electronic switches, two of which are
| connected as an assymetric multivib- |

rator. The ratio of charge to discharge
time for C1 is conlrolle§ by R2 and R3.
| This ratio results in a narrow positive
going pulse of about 1 millisecond,
which is fed to the base of Q1 through
R5 at a rate of 10 times per second. TEe
| base voltage is limited to 5.6 volts by
| the zener diode ZD1.

IC2 is coupled as a multivibrator pro- |
ducing symmetrical square waves at the
output. The frequency of 50 kHz is set
by C3 in conjunction with resistors R6,
R7, and RV1. IC2 is only switched on
when transistor Q1 conducts. The 50
kHz oscillator is thus pulsed on for one
millisecond ten times per second. The
pulse voltage is limited to 5 volts to
ensure frequency stability independent
of battery voltage.

The oscillator output is applied to
transistor Q2 which controls the cur- |}
1 rent through the infrared emitter
- diodes, LED1-LED4. The pulse current |

through the diodes is controlled by D3
1 and D4 in conjunction with R9. The
} peak pulse currentis about 120 mA, but
| because they are pulsed at 50 kHz for
1t only 1 millisecon[rin 100 the total bat-

[ tery drain is about 600 uA.

and of course, you can easily drill
further holes and file out the slot
should you later decide that you
want to use more diodes. You
should install the diode or diodes
onto the PCB without soldering
and then assemble the board onto
the drilled front panel and the
blots. Each diode can then be
dropped accurately into its hole,
the leads bent over on the compo-
nent side of the board to mark the
correct length, and the board then
removed from the front panel so
the diode can be soldered finally
into place.

The drilling details for the re-
ceiver case are shown in Fig. 7.
Two largish holes are required, one
for the audible warning device and
one for the lens. If you do not have
any other means of making holes
of suitable size in plastic, you can
always drill a series of small holes
and then link them up with a
small, round file. If the appearance
of the finished unit is important to
you, the circle of holes could be
made a little smaller than the
desired diameter and then enlar-
ged smoothly with a piece of
rolled-up sandpaper. Some aud-
ible warning devices have a fixing
ring which covers the mounting
the hole. However, it is perfectly
possible to use any audible warn-
ing device which will operate from
9V and does not draw too much
current, so you may wish to bear
this point in mind when choosing,
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The lens used in the prototype
was obtained from RS and is sold
as an inspection lens. This means
that the plastic collar in which it is
supported is equal in height to its
focal length. Almost any other lens
could be used provided its focal
length can be accommodated
within the receiver case — about
30 to 40 mm would be best. If you
have a lens lying around but don't
know its focal length, simply use it
to focus the sun’s rays onto a flat
surface and then measure the dis-
tance of the lens from that surface.
(Note that this will only work with
the sun and not with artificial light-
ing this is because the sun is so far
away that its rays are very nearly
paraliel when they reach us.) If
your chosen lens does not have a
collar which extends for its full
focal length, you will have to add a
length of tube of suitable diameter
and paint it black inside. Remem-
ber also that the top of the detec-
tor diode is a millimeter or two
above the surface of the PCB and
allow for this before gluing the
lens assembly to the PCB. Make
sure you centre the lens over the
diode itself. ;

The final stage in the assembly
of both units is to wire up the bat-
tery connectors via the jack soc-
kets. The jack sockets serve as
on-off switches, and are so ar-
ranged that inserting the plugs dis-
connects the supplies. This makes

it difficult for an intruder to silence
the alarm once it has been trig-
gered. The audible warning unit in
the receiver also has to be wired
up and the units are then ready for
testing.

PROJECT :

HOW IT WORKS — RECEIVER

Infrared Alarm

Due to lack of space in this issue,
we're afraid that you will have to
wait until next month for the
overlay for the PCB receiver PCB,
the case drilling details, how to
set up the alarm, and Buylines.

The infrared transmission is directed or
reflected onto the IR detector diode
LD1, which is mounted at the focus of a
simple lens. A 50 kHz resonant circuit,
L1 and C1, forms the load for the detec-
tor. Only infra-red energy from a 50
kHz source will give a voltage across
the load, thus e%iminating unwanted
signals from lights or heaters. The
detector is followed by a 5 stage
amplifier, one stage of which has a 50
kHz tuned circuit as the collector load.
This possess only the wanted 50 kHz
signal and rejects other interfering
signals. Transistors are used in pre-
ference to integrated circuit amplifiers
as they can give a reasonable gain at 50
kHz for only a few microamps of collec-
tor current.

A constant signal level for any given
input is maintained at the output of the
amplifier by rectifying the signal through
D1, in conjunction with D2. A negative
DC voltage is generated across C10
whichis proportional to the signal level.
This negative potential is applied to the
gate of the field effect transistor Q3 to
control the effective resistance bet-
ween the drain and source of this tran-
sistor. This determines the current
negative feedback and hence gain of
amplifier stage built around Q2. The
time constant of the automatic gain
control circuit is about 50 seconds.

The signal level at the emitter fol-
lower, Q7, is detected by D3 and Q8.
For a constant signal level there will be

voltage will decrease when the beam is
broken and increase when the beam is
restored —the gain of the amplifier
being slow to respond compared with
the signal level detector time of respon- ||
se, which is of the order of one second |
for signal decay but almost immediate l‘
for signal increase. The sharp increase

of DClevel at C16 after the beam is res-
tored will be transferred through to the
base of Q9, switching on Q9 which in
turn switches on Q10 and hence Q11
which energises the alarm. When Q10
goes positive it will hold Q9 on by sup-
f)lying current through D9 and R26,
atching on the whole alarm circuit.

C19, will now commence to dis-
charge through R25. When the poten-
tial at pin5 of IC1 reaches about 5 volts,
pin 4 of IC1 will be connected to the
zero supply and hence transistors Q9,
Q10 and Q11 are all switched off. C19
will now charge via D6, R29 and R31,
releasing the switch on pin 4 of IC1 and
leaving the circuit in readiness for any
further disturbance of the beam.

The circuit needs time to settle to a
stable gain and signal level. On initial
switch-on, pin 5 of IC1 is held positive
by the absence of charge on C19. This
holds the base of Q9 to the zero supply
line maintaining Q9, Q10 and Q11 in
their cut-off state.

When C18 has charged through D6,
R29 and R31, the switch on I1C1 will
open and the circuit will be ready to
detect a disturbance of the beam.

a constant DC voltage on C16. This

itcft 1

/J; 22u

c11,1*; '
22u;

R20
220k

ci12
3n3

¢ c15 Q8
C13
150p Q6

N sK1 o
D10
D +VE

R24
oM

4
R21 R23§
8k2§ 39k‘ KDS

4
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Fig. 4 Circuit diagram of the receiver.
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These two foil patterns are for
the double-sided Oric/Atmos
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In order to ensure that you get the correct board, you must quote the reference code when ordering.
The code can also be used to identify the year and month in whic(L a particular project appeared: the first
two numbers are the year, the third is the month and the number after the hyphen indicates the particular
project.

lNote that these are all the boards that are available — if it isn’t listed, we don’t have it. L

Our terms are strictly cash with order — we do not accept official orders. However, we can provide a
pro-forma invoice for you to raise a cheque against, but we must stress that the goods will not be
dispatched until we receive payment.

1979 [ E/826-6 Digital PWM . ............ 34 | E/838-2 Servo Fail-Safe
T  E/794-1 Guitar Effects Unit........ 3.04 O E/826-7 Optical Sensor ... .. ve...2,00 (four-off)........... sl PRy 2,93
O £/794-2 Click Eliminator........... 764 O E/826-9 Oscilloscope O E/838-3 Universal EPROM prog....9.64
(4 boards) ............. R 13.34 O E/839-1 NiCad Charger/Regen. . ... 3.77
1980 g :;827-; Tz gargrap: Z\hain. . ,I., ..... 5.24 [g :;8;9-% D;%(glc)erR. . M ............... 3.30
’ 827-3 TV Bargrap annel. . ..., 2,62 839-3 6 AM........ e.ovsr . 14,08
g Zgg?ﬁ1”3:::::2'7“':::52‘; A'“"“ . g:gg O E/827-4 Hotwire. .............. ...3.02 O E/8310-1 Supply Protector ........ 2.19
O E/8010-2 Fuzz/Sustain Box ........ 376 O E/827-5 Bridging Adapter ......... 274 O E/8310-2 Car Alal:m ............... 3.98
O E/8012-3 Four Input Mixer... ......3.04 0 E/828-1 Playmate (3 boards)....... 8.28 O E/8310-3 Typewriter Interface . .... 4.17
0O E/828-4 Kitchen Scales......... ...2,12 O E/8311-1 Mini Drum Synth . .......3.07
1981 g E§829-1 Aut(: Volumpe C;)ntrol. veesn 2,12 8 E§8311-2 Alall-m Exte:der .......... 3.21
} ) E/829-2 Dual Logic Probe ......... 2.22 E/8311-3 Multiswitch ............. 3.59
5 Zgﬂ; ;valﬁ::g::&ri Grot TS O E/B2114 Pulse Generator ... 6.08 O E/8311-4 Multiple Port............4.34
O E/812-2 IR Alarm (4 boards) . .. .. .. 7.64 O E/8212-1ELCB...............5... 2.77 O E/8311-5 QAC/ADC Filter ......... 3.22
O E/812-5 Pulse Generator .......... 411 O £/8212-2 Servo Interface O E/8311-6 Light Per\ » « Fherrrr: - . 4.60
O  E/814-2 Drum Machine (2 boards) 6.44 (2boards) ...........oiinn ..6.75 O E/8311-7 LogicClip............... 2.51
O E/B14-4 Guitar Note Expander ...... 3.68 O E/8212-4 Spectracolumn, ... ......554 O £/8311-8 MC Head (JLLH)...... ... 3.17
O E/816-8 Waa-Phase............ 176 0O E/8312-1 Lightsaver......... ceoee. 1.85
O E/816-9 Alien Attack.......... ....400 1983 0 EEsu2giA emiBoard’ g% . g
O E/817-1 System A-Input O E/831-1 Fuel Gauge............... 345 [Dj £/8312-3 nghtlchaser (2 bds) .:... 7.54
(MMOEMO).+vvseeeennnn. ....3.05 O E/831-2ZXADC.................. 259 By Sy e wete:. 6,04
O E/817-2 System A — Preamp....... 5.95 O £/831-3 Programmable PSU....... 3.45
O E/817-3 Smart Battery Charger. .... 2,27 O £/833-1 SoundBoard............. 12.83 1984
O E/818-3 Hand Clap Synth..........4.57 O £/833-2 AlarmModule............ 3.62 .
O  E/818-5 Watchdog Home O £/833-3 ZX81 User Graphics ...... 1.07 g Zg:;j ‘S/;:LZLGBr(;xzr:’-cs e enes. 827
Security (2 boards) ........ sernn611 O E/833-4 LogicProbe.............. 2.50 (Mini-Mynah) ‘ 10.97
O E/819-1 Mains Audio Link O E/834-1Real Time Clock .......... 8.74 MODULA;/‘ PREAMP: '
(3boards) ........oviiiiainnn. 8.45 O E/834-2 Thermemeter O  E/842-2 Discinput (mono) 3.73
1 E/819-4 Laboratory PSU........... 5.21 (2boards) ................. ©:974 9 §/842-3 Output stage (S,m;(')) """ 373
O E/8110-1 Enlarger Timer. .......... 391 O E/834-4 Stage Lighting — Main ... 13.73 £/842-4 Relay/PSU .............. 3'73
O E/8110-2 Sound Bender........... 305 O E/834-5 Stage Lighting — Display 3.45 5 £/842.5 Tone, main '(;';(;;"0')' R
O £/8111-1 Voice Over Unit......... 457 O E/835-1 Compressor/Limiter ...... 619 O £/842-6 Tone, filter (stereo) ... ... 373
O E/8111-2CarAlarm............... 3.23 0O E/835-2SinglePSU............... 316 T g/g42-7 Balanced output (st) ... 373
O E/8111-3 Phone Bell Shiﬂer7 ....... 3.40 D E/835-3 Dual PSU . ............... 4.01 D“ E/842-8 Headphone amp (st) 373
0O E/8112-4 Component Tester....... 1.71 O E/835-4.2 NDFL Amp ...l 7.88 O E/842-9 Mother board 9'01
8 E/835-5 Balance Input Preamp......3.23 £/843-1 Power Meter . ............ 5.81
1982 O E/835-6 Stage Lighting O E/843-2 Z80 DRAM............ ..9.79
O E/821-3 Guitar Tuner (2 boards) ... 6.38 Autofade. .......... CireEeeeesan 6.19 3 /8433 Obedient D.i.e """""" 3'76
O E/822-1 Ripple Monitor........... 221 O E/835-7 Stage Lighting — O €/844-1 School Timer . ... ......... 4'07
O E/822-2 Allez Cat Pest Repelier ....1.93 TriacBoard..................... 474 £/845-1 Auto Light Sw.it.c'f; """"" '4'01
O E/822-5 Moving Magnet Stage ... ... 4.01 O E/836-1to3 PseudoROM O  E/845-2 ZX81 EPROM Proé """" i0'53
O E/822-6 Moving Coil Stage ........4.01 (Bboards) ............. ... 3.62 £/845-3 Mains Borne RC el 5'07
‘0 E/823-4 Capacitance Meter 0 E/836/4 Immersible Heater .. ..... 2.30 o E/845-4 Centronics Interf'a'c.e. """ 4'09
(2boards) ........cvvvvvnr....11.66 O E/836-5 AtomKeypad............. 518 4 E/845-5 VArio . ..o 6.62
O E/825-1DVMeg.....ccvvveernennn. 313 O E/837-1 Flash Sequencer.......... 267 O £/843-6 Midi Drum .S.y.n.ti'; —— 5
O E/826-1 lon Generator O E/837-2 Trigger Unit Main Board.. . 2.67 E/846-1 Oric EPROM Bd . 1958
(3boards) .......in.n, I 9.20 E/837-3 Trigger Unit Transmiitter... 1.66 5 g/g4¢ o Spectrum loysticl.(. . £3'30
O E/826-4 MOSFET Amp Module. . ... 7.80 [ E/837-4 Switched Mode PSU ... .. 16.10 O E/847-1 Warlock Alarm " ’ £8.19
O £/826-5 Logiclock ............... 3.52 O E/838-1 Graphic Equalisr..........9.10 — T Tm TRt i

How to order: indicate the boards required by
ticking the boxes and send this page, together
with your payment, to: ETI PCB Service, Argus

Specialist Publications Ltd, 1 Golden Square, Slgned 4t e e SRR e e o o Sk SR 4ee e e e e b e e R SR S 8 8 8 8 Kim b FAE £ AR
London W1R 3AB. Make cheques payable to
ETI PCB Service. Payment in sterling only please. NAMe oo erbenseiampsesonsase

Prices subject to change without notice.

T s PLEASE ALLOW | AdAress ..o emeccrinsieemnessecvee cosnrsss s sens e
otal for boards Lovmmnsn B 28 DAYS FOR

Add 45p p&p 0.45

Tota! enclosed E.. DE;LﬁlV‘ER’Y

68 ETIJULY 1984



=
TRANSTEL DOT MATRIX PRINTER Compact

Serial interface 230V. With info.,

TELETYPE ASR33 — DATA DYNAMIC lF’nn(ev

Keyboard, Punch & Reader) RS232 €75

5 ea

| RACAL MODEM type 2200/24 _€100
TRT SEMATRONS 1022 Modem. ..£20
CREED TELEPRINTER7S. VeryGoodCondmon ...£25
9"MONITOR CasedNor-Standard Withinfo ... £20ea

12" MONITOR Cased Non-Standard. With info £15ea
AZTEC20"Black8 White MONITOR Videoin.... €50 ea
TV Style 20" MONITOR Black & White Videoin £30ea
GENERAL ELECTRIC TERMINET Printer with
Keyboard Upper/Lower case. £125ea
ICL Version of above. No keyboard £95 ea
QWERTY KEYBOARD. Pushtomake Uncased £15ea
P&PE4,

CARRIAGE ALL UN)TS €7,

‘OSCILLOSCOPES

TELEOUIPMENT 075 Dual Trace 50MRZ.

Delay Sween £400
SE. LABS SM111 Dual Trace 20MHZ €200
TEKTRONIX 585A with 82 Plug-in. Dual Trace 1
BSMHZ Dual TB Delay Sweep £200,

TEKTRONIX 5458 with CA Plug-in 24MHKZ Dual Trace)|

Dual TB. €£160!
Ex-Ministry CT436 Dual Beam BMRZ £60
SE LABS STROBE SM8 €125
METROHM BATTERY MEGGER 500V €40

ADVANCE Dual Stab OC Power Supply PP3 0-30V.
0-1A twice. Metered €50.
AVO TRANSISTOR TESTER TT169. With leads . £20
P&P L2,

CARRIAGE ALL UNITS €7

RANGE OF NEW SCOPES AVAILABLE —

Please enquire

STEPPING MOTORS
Tyoe 1. 200 Steps 4 Phase (5 wire) 12/24V 25 oz inch
2v" dia - LE15
Type 2.6/12 Steps 3 Phase 12/24V. 1%" dia. £2 ea
5tor, £7 50
Type3 24 Slens 4 wire 5V 3.3A0-250rpm 0-200PPs

2%" dia €10 ea
Type 4. 200 Steps 120V (3 wire) 25 oz inch
2% dia £4 ea

MOTORS
SYNCHRONQUS 2 Phase 9V AC. 375rpm Cap start
wii DC step — 8 steps perrey €lea
GEARED 117/234V 50RZ 4" dia
GEARED 115/230V Y RPM 2% dia
MOTOR 12V DC 3" dia

€5 ea PAPL4
€4 ea PAP E£2
£350 ea PAPE3

TRANSFORMERS

TORODIAL 13.5-0-135V 8VA €150 ea 100 €12

TOROIDIAL 0-12V: O- |2V\0VA perwinding ...E4 ea
10 oH £35 PAPEC2
AUTO 240V Input 115V 1A .L125ea

Sub-Min 12-0-12V4VA. .. 75pea 10 off €6 PAP L2
Printed Circuit Mounting 120/240V input Sec

15V 0.4A twice €150 ea
Chassis Mounting 120/240V.
9V0.33Atwice—C1.50ea 20v0.15Atwice — £ 1.50 ea,
6V0.5A twice—E1.50€a:12V0.96Atwice—£1 50 ea,
75V3.34A twice — L3 ea

Sub-Min PULSE TRANSFORMER Centre tapped
Suitable Thynstor tnggerning — 20p ea 10 ot £1.80.
Many other transformers available — please enquire.

CAPACITORS
Electrolytic 15,000mtd 25mtd 25V 20pea 10oHE1.80
Sprague Compulytic 18,000 mtd 10V Screw

terminal

Electrolytic 300mfd 100V Screw
terminal

Clea

50pea 10 off £4

'SWITCHES

SAMPLE OF STOCK — SAE or TELEPHONE for LISTS Piease check availability before ordenng -Min order f
of Goods £4 Min P&P £1 50. VAT at 15% MUST be added to TOTAL of Goods & Packaging

Tantalum Bead 0.1mfd 35V 10 off £1. 100 off £7 50
De-Coupling — 0.4725V, 0 005 100V; 0.47 12V,
0.001 200V.1 33pt 10 oft 300 100 off €2

ILLUMINATED ROCKER 2 pole 250V 8A

Orange. 50pea 10 ot €4
ROCKER 2 pole c/o— 12p each. 10 ot £1.80
TOGGLE Centre oft DPOT .. 20peach 10 ofi £1 80
SLOTTED OPTOSWITCHwithdata 50peach1Qofff4
MiInMICROSWITCHV3-Button .. 30pea 100ff£2.50
1C. SOCKETS

10 pin10p. 22 pin-15p, 14 pin8p 100 oft €6
36 pin-15p; 40 pin-25p; 16 pin-8p 100 otf £6

RIBBON CABLE

10 way-50p per matre 10 metres £4

14 way-75p per metre. 10 metres €6
PCBKEYBOARDPAD 19 PushContacts.0-9, A-Fplus3
optional — £1.50 ea 10 oft£12
KEYBOARDPAD 12 AlmaReed Switches Pushto make
0-9*. & Blank . €4 ea 50ft£15PAPE3
TOKIN NOISE FILTER VG215FU 250VAC 15A
50/60 KZ Wath tixing bracket £2 each
BLACK RIBBONS for Teletypes/
Teleprinters

ITT LOUDSPEAKER 2 /" 500hm
0.2W 75p ea 10 off £6 50
FERRANTIPHOTOCELL lyoe MS15 50pealQofffa
VUMETERScaled0-5S1ze 1%x%" . ... 50pea 100ffL4
LE.C.MAINSLEAD2 melreHeawduly B0pealOoffCs
MICROPHONE/EARPIECE INSERTS 75pea 100tf£6
CINCH CONNECTOR STRIP 12way. Screw con-
nections ., 35pea 100t ED
CABLE TIES White 9cm Black 12cm 50 for 50p

75peabotl €4

EXECUTIVE TELEPHONES — PUSH BUTTON
Many functions including 10 number memory, repeat
diating etc. Will connect to GPO system. Brand New.
€25 each PP L4,

V/ISA

~_ STEWART of READING
110 WYKEHAM ROAD, READING, BERKS RG5 1PL.
Tel: 0734 68041
Callers welcome 9am-5 30pm Monday to Saturday inclusive [

SOFTWARE

4/ K (&

MDEX disc operating system — from £95
MDEX Languages ,

FORTH PASCAL SPL QBASIC META
Software to make the CORTEX go!

1 Mbyte Disc Drives

80 Track double-sided double-density
each £235, pair £450

E-BUS Floppy/Winchester Controller

E-BUS 128 Kbytes DRAM card
80*24 Character video card

CORTEX game tapes
Space bugs, Nibblers, Pontoon each £6

User Group!!!

Please add VAT to all prices

MICRO PROCESSOR ENG LTD
21 HANLEY ROAD SHIRLEY
SOUTHAMPTON
SO1 5AP

TEL: 0703 780084

A HARDWARE

SJ

Marshall's

A. MARSHALL (LONDON) LTD

Marshalls

S -

and testgear.

New products include
Headers,

1984 CATALOGUE
NOW OUT!

THE NEW MARSHALL'S 1984 CATALOGUE is now available — one of
the biggest and best catalogues ever produced by MARSHALL'S.

56 pages crammed from cover to cover

Ribbon Cable, Kits, Toroidal Transformers,
Test Probes, and lots more — something for everyone.

TRADE, EXPORT, RETAIL AND MAIL ORDER SUPPLIED.

CALL iN AND SEE US_

A. Marshall {(London) Ltd.
Electronic Component Distributors
85 WEST REGENT STREET
GLASGOW G2 2AW
TELEPHONE: 041 3324133

with components, accessories

I.D.C. Plugs & Sockets, ‘D’ Plugs & Sockets, DIL
1.C.’s, Capacitors,

MAIL ORDER TELEPHONE

BATH ST

9-530 MON TO FRI

ETIJULY 1984

i S g l 9-5.00 SAT
= = z EXPRESS MAIL ORDERS
WEST AEGENTSY & =B X ACCESS/BARCLAYCARDS
| 2 WELCOME
4 SAME DAY B
WEST GEORGE ST = SERVICE

WE REGRET WE CANNOT
ANSWER MAIL ORDER/
STOCK ENQUIRIES
WITHOUT AN S.AE.
SAME DAY SERVICE
TRADE AND EXPORT
ENQUIRIES WELCOME

MAIL ORDER
041-332-4133
SHOP AND STOCK
ENQUIRIES
041-332-4133
TELEX

261507 REF. 2194

SARCLAVCARD

—
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electronics today ittionl

Howto order: |nd|cate thebooks requnred bytlcknng the boxes and send this; page together with yourpayment to: ETI Book Service,
Argus Specialist Publications Ltd, 1, Golden Square, London W1R 3AB. Make cheques payable to ETI Book Service. Payment in
sterling only please Alt prices include P & P. Prices may be subject to change without notice.

BEGINNERS GUIDE Troubleshooting Microprocessors and Digital Logic Goodman

Beginner's Guide to Basic Programming Stephenson : - Getting Acquainted with your VIC 20 Hartnell

Beginner's Guide to Digital Electronics . Getting Acquainted with your ZX81 Hartnell
Beginner's Guide to Electronics 1 Let your BBC Micro Teach you to program Hartnell
|| Beginner's Guide to Integrated Circuits ) Programming your ZX Spectrum Hartnell
[ Beginner's Guide to Computers The ZX Spectrum Explored Hartnell
(] Beginner's Guide to Microprocessors How to Design, Build and Program your own working Computer System

- 9

Haviland
COOKBOOKS BASIC Principles and Practice of Microprocessors Heffer £1.15
| | Master IC Cookbook Hallmark

Hints and Tips for the ZX81 Hewson £5.25
What to do when you get your hand on a Microcomputer Holtzman £9.95
t ] Microprocessor Cookbook M. Hordeski
|| 1€ Op Amp Cookbook Jung

34 More Tested Ready to Run Game Programs in BASIC Horn £1.10
{ | PLL Synthesiser Cookbook H. Kinley

Microcomputer Builders’ Bible Johnson £12.40
| Digital Circuits and Microcomputers Johnson
Active Filter Cookbook Lancaster ! ] __| PASCAL for Students Kemp
[} TV Typewriter Cookbook Lancaster The C — Programming Language Kernighan
[ | CMOS Cookbook Lancaster ] | COBOL Jackson
| TTL Cookbook Lancaster X . | The 2X81 Companion Maunder

ITTITTI)

[

Micro Cookbook Vol. 1 Lancaster
BASIC Cookbook K. Tracton
[ | MC6803 Cookbook C. Warren

ELECTRONICS

Principles of Transistor Circuits Amos

Design of Active Filters with experiments Berlin
| 49 Easy to Build Electronic Projects Brown
"1 Electronic Devices & Circuit Theory Boylestad

| How to build Electronic Kits Capel
How to Design and build electronic instrumentation Carr
Introduction to Microcomputers Daglecs
Electronic Components and Systems Dennis
Principles of Elactronic Instrumentation De Sa’
Giant Handbook of Computer Software
Giant Handbook of Electronic Circuits
Giant Handbook of Electronic Projects
Electronic Logic Circuits Gibson
Analysis and Design of Analogue Integrated Circuits Gray
Basic Electronics Grob
Lasers — The Light Fantastic Hallmark
Introduction to Digital Electronics & Logic Joynson
Electronic Testing and Fault Diagnosis Loveday
Electronic Fault Diagnosis Loveday
Essential Electronics A-Z Guide Loveday
Microelectronics Digital & Analogue circuits and systems Miliman
103 Projects for Electronics Experimenters Minis
VLSI System Design Muroga
Power FETs and their application Oxner
Practical Solid State Circuit Design Olesky
Master Handbook of IC Circuits Powers
Electronic Drafting and Design Raskhodoft
VOM - VTVM Handbook Risse
Video and Digital Electronic Displays Sherr
Understanding Electronic Components Sinclair
Electronic Fault Diagnosis Sinclair
Physics of Semiconductor Devices Sze
Digital Circuits and Microprocessors Taub
Active Filter Handbook
Designing with TTL Integrated Circuits Texas
Transistor Circuit Design Texas
Digital Systems: Principles and Applications Tocci
Master Handbook of Telephones Traister
How to build Metal/Treasure Locators Traister
99 Fun to Make Electronic Projects Tymony
33 Electronic Music Projects you can build Winston

COMPUTERS & MICROCOMPUTERS

BASIC Computer Games Ahl

From BASIC to PASCAL Anderson

Mastering Machine Code on your ZX81 T. Baker

UNIX — The Book Banaham :

280 Microcomputer Handbook Barden

Microcomputer Maths Barden

Digital Computer Fundamentals Barter

Visicalc Book. APPLE Edition Bell

Visicalc Book. ATARI Edition Bell

Introduction to Microprocessors Brunner
Programming your APPLE 1 Computer Bryan
Microprocessor Interfacing Carr

Microcomputer Interfacing Handbook A/D & D/A Carr
Musical Applications of Microprocessors Chamberlain
30 Computer Programs for the Home Owner in BASIC D Chance
Microcomputers Dirkson

APPLE Personal Computer for Bagmners Dunn

Micr puters/Micr p — An Intro Gioone
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.| Guide to Good Progmmmlng Practice Meek

|| Principles of Interacti Graphics Newman

[t Theory and Practice of Mlcroprocessors Nicholas

[] Exploring the World of the Personal Computer Nilles

[_1 Microprocessor Circuits Vol. 1. Fundamentals and Microcontroliers Noll

Beginner's Guide to Microprocessors Parr
Microcomputer Based Design Peatman
Digital Hardware Design Peatman

; Handbook of Advanced Robotics Safford

1001 Things to do with your own personal computer Sawusch

Easy Programmmg lor the ZX Spectrum Stewart

Micropr Handbook Stout

| Handbook of Mlcroprocessor Design and Applications Stout

Programming the PET/CBM West

| An Introduction to Microcomputer Technology Williamson

Computer Peripherals that you can build Wolfe

Microprocessors and Microcomputers for Engineering Students and Techni-
cians Wooland £7.10

REFERENCE BOOKS

| Electronic Engineers’ Handbook Fink © £5645
Electronic Designers’ Handbook Giacoletto .

Iustrated Dicti y of Micr puter Technology Hordeski
Handbook for Electronic Engineering Technicians Kauffman
Handbook of Electronic Calculators Kauffman

Modern Electronic Circuit Reference Manual Marcus
International Transistor Selector Towers

International Microprocessor Selector Towers

International Digital IC Selector Towers

International Op Amp Linear IC Selector Towers

Illustrated Dictionary of Electronics Turner

| Servicing Home Video Cassette Recorders Hobbs
Complete Handbook of Videocassette Recorders Kyhett
™ Theory and Servicing of Videocassette Recorders McGinty
Beginner's Guide to Video Matthewson

Video Recording: Theory and Practice Robinson

Video Handbook Van Wezel

Video Technigques White

dicated. | 1 h

Please send me the books i que/postal order for
Prices include postage and packing
1 wish io pay by Access/Barclaycard. Please debit my account.

HOABDENEEEEEREREBEN
BOEENENEEEENENER

Signed..

[V [ [ (-1 ————————r —




Linea'ge:

40p per word (minimum 15 words)
Semi Display: (minimum 2 cms)
£11.00 persingle 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 requeést)

| FOR SALE |

COMPUTING

TEMPERATURE SENSORS
for ZX81/Spectrum. Single
channel £17.50. 4ch £49.50.
8ch £7550. Free leaflet
Cheshire Micro Design, 66
Close Lane, Alsager, Stoke-on-
Trent.

VIDEO TERMINAL
BOARD

* 8O characters x 24 lines %
Requires ASCIl encoded keyboard
andmonitortomake fullyconfigurable
intelligent terminal. Uses 6802 micro
and 6845 controller. Program and
character generator (7 x 9 matrix with
descenders) in two 2716 EPROMS,
Full scrolling at 9600 baud with 8
switch selectable rates. RS 232 |
interface
Bare board with 2 EPROMS and pré-
gram listing — £48 plus VAT.

Send for details or CWO to:
AMELECTRONICS (T)

Wood Farm, Leiston, Suffolk IP164HT
Tel: 0728 831131

EPROM COPIER — STAND i

| ALONE 2716-27128 ... £1.75
TELEPHONE CONVERSATION
" RECORDER............ £0.75

2 LINESINTO 1 ANSWERIN
MACHINE, Switching unit
......................... £0.30 |
From L.K.F. SYSTEMS
L St. Albans. Tel: 55084

TANGERINE OWNERS at last
a %% 6809%% CP.U. board
with expandable monitor in
Colour. FLEX compatable. Also
14K RAM card to free EPROM
space on TANEX S.AE. for

details: Ralph Allen Eng,
Forncett-End, Norwich. Tel:
(095389) 420.

REPAIRS

MICRO-COMPUTER repairs.
ZXSpectrum,VIC 20,C64 Pets,
Commodore computers, prin-
ters and floppy disk. Phone
Slough (0753) 48785. Monday
to Saturday.

PLANS ‘N DESIGN

AMAZING ELECTRONIC
plans, lasers, gas, ruby, light
shows, high voltage teslas, van
de graph surveillance devices,
ultrasonics, pyrotechnics, new
solar generator, 150 more pro-

jects, catalogue. S.AE.
Plancentre, Bromyard Road
Industrial  Estate, Ledbury
HRS8.

ETIJULY 1984

100W AMPLIFIER
— £9.95 buiit

Or use the same board for 50W,
150W, 200W into 4 or 8 ohms
etc., by using alternative output
transistorsand P.S.U. SAE forfull
details to:

ESS AMPLIFICATION

Innovation House
Guildhall Road, Hull

Flanger/Chorus parts
reE.T.l. Jan 84

Reverb Springs, PedalCases, Dummy
Keyboards. Microphones, Audioleads
and adaptors, clearance bass effects
pedal and many more items,

Send S.A.E. for tree price list to:

SOLAR SOUND LTD
18 Barton Way
Croxiey Green

Rickmansworth
Herts WD3 3QA

AUDIO SIGNAL GENERA-
TORS. 10Hz to 100kHz sine
and square. Also toneburst for
IHF ‘dynamic headroom’ tests
etc. Sine distortion 0.01% at
20Hz and 20kHz Mains
powered. £67.50 including
postage. SAE for details.
Renardson Electronics, 119
Lomond Road, Hull, HU5 5BS.

ELECTRONICS TODAY INTERNATIONAL CLASSIFIED

01-437 0699

FOR SALE

Car stereo cassette player, 4W.p.c.
into4 ohm, slidervol. controls, £.f. eject
button, auto-stop, 13.2vV DC, —ve.
ground Colour black size: h41X-
w137 Xd145mm.(Japanese)£12.50.
Rear window, surface mounting
car speakers, 5W4 ohm £3.99 pair.
8W 4 ohm. 2-way £21.55.
25+25W r.m.s. (4 ohm) 5-band
equaliser booster for car stereo
(X-80) £22. [
Unviversal battery charger for
AA(HPT), C(HP11), D(HP2), and PP3
£7.50.

Prices include postage.
Cash with order to:-
L.E.G.S.LTD
334 Dickenson Road, Longsight
Manchester M130ONG
(Maii Order Only}

SURPLUS EQUIPMENT
poweramps . . . 100 watt/£7-
200W/g12 . . . Glass/PCB &

TO3/output heatsinking...built,
tested + instructions. .. IKIA-8,
Cunliffe Road, llkley . . . Free
Slider/VC!

TRANSISTORS BC183,
BC214L New & Marked, 70p
per 10. 50p P&P + V.AT. CWO,
Watson, Addison & Partners,
81 Hersham Rd, Walton-on-
Thames, Surrey.

CORTEX COMPUTER built &
working £250 ono. Tel (02572)
69172 evenings or weekends.

ELECTRONIC ORGAN KEY-
BOARDS andotherpartsbeing
cleared out as special offer.
Elvins Electronic  Musical
Instruments, 40A Dalston Lane,
London E8. 01-986 8455.

KITS

VHF TRANSMITTERMODULE
Kit, size 2 inches by % inch.
Hyper-sensitive pickup. Hi-fi
quality reception on domestic
VHF/FM Radio. Sub-min com-
ponents for exceptional trans-
mission stability. 70-150MHz,
range dependentonvoltage(6-
18V). Includes ultra-sensitive
microphone, illustrated plans
etc. NB new price reduced to
£6.95, post paid, send cash/
cheque/PO to Modulex, P.O.
Box 102, Dartford, Kent DA1
2PW.

MINIATURE FM TRANSMIT-
TERS. Frequency 60-145MHz,
range Y2mile S.G.F-P.C.B. All
components. Full instructions.
9-12V. Operation, broadcast
reception. Super sensitive mic-
rophone. Pick-up on FM radio.
£6.95 inc. - Zenith Electronics,
21 Station Road, Industrial
Estate, Hailsham, E. Sussex
BN27 2EW.

Build your own high performance
AUDIO SIGNAL GENERATOR
£25.00 incl. case (pp.L1}
Spec
Very low distortion (only .020)
Output tvinto 600 Ohms.
tAttenuated
10Hz —~ 100Khz Sine-Square
WA Linsley-tiood design)
TELERADIO ELECTRONICS
325 Fore Street. Edmonton
London N9 OPE
Ready made £30.00

PRINTED CIRCUITS Make your
own simply. cheaply and quickly!
Golden Fotolac light-sensitive
laquer - now greatly improved
and very much faster. Aeroso!
cans with fullinstructions, £2.50.
Developer 35p. Ferric Chloride
60p. Clear acetate sheet for
master 15p. Copper-clad fib-
reglass board, approx. 1mm
thick £2.00 sq. ft. Post/packing
75p. White House Electronics,
Castie Drive, Praa Sands, Pen-
zance, Cornwall.

Send your requirements to:
Debbie Miller

ASP Ltd.,

1 Golden Square,
London W1.

SURVEILLANCE
EQUIPMENT
» MICRO-MINI
TRANSMITTERS

— all supplied ex-stock, return post
delivery, no special equipment required,
built, tested, with instructions.
CT10H, 4 mile range, broadcast quality
speech pick-up £13.98.
CT10M, prot grade, extra high power,
tunable freq 70-120MHz variable mic-
rophone sensitivity, £19.48.
| CT10MB, as above + unique dual mic-
rophones to eiminate echoes, noise etc
£21.40.
All specialised requirements catered for. |
EVEN RADIO STATIONS — + telephone
line recording device.

Please enquire: 061-905 1040.

S.A.T. ELECTRONICS

164 Washway Rd, Sale, Cheshire M33 1 RH

BOOKS

PARAPHYSICS JOURNAL
(Russian translation); psycho-
tronics, kirlianography, heli-
phonic music, telekinetics.
Computer software. S.A.E.
4 x 9", Paralab, Downton,
Wiltshire .

WANTED

TURN YOUR SURPLUS tran-
sistors, |C’s etc into cash. Con-
tact Coles Harding & Co.,, 103
South Brink, Wisbech, Cambs.
Tel: 0945 584188. Immediate
settlement.

WANTED Electronictestequip-
ment, large computers, large
quantities of Printed Circuit
Boards, anything considered,
good prices paid: 29 Lawford
Crescent, Yateley, Camberley,
Surrey Tel 0252 871048.

WIRES ‘N CABLES

THE SCIENTIFIC
_ WIRE COMPANY
811 Forest Road, London E17
| 01-531.1568
' ENAMELLED COPPER WIRE
SWG 11b 8oz 40z 20z

8-34 363 209 110 88p
35-39 382 230 126 93p
42:43 520 291 225 1.60
44-47 856 580 349 275

48 1596 958 638 389

SILVER-PLATED COPPER WIRE
14-30 909 520 283 .a7
TINNED COPPER WIRE
14-30 397 241 9

139 094
Prices include P&P and VAT. Orders under
£2 add 20p. Dealer inquiries weicome.

TELEPHONE MONITOR KIT,
connects between telephone
line and your cassette recorder
and automatically records all
phone usage. Complete kit in-
cluding case and PCB onl
£9.95. Dept. ETX, Unitech (Mic}f
lands), FREEPOST, Erdington,
Birmingham B24 8BR.

(&



ALARMS

QUALITY ALARMS

SYSTEMS TO MEET ALL
REQUIREMENTS
HIGH QUALITY BRITISH
STANDARDS EQUIPMENT
LOW PRICES
COMPREHENSIVE D.I Y
PLANNING GUIDE
FULL FITTING INSTRUCTIONS
BACK-UP INFORMATION SERVICE
For Full Details Write or Phone:-
QUALITY ALARMS
48 Cheltenham Road

Gloucester GL2 OLU
Tel: 0452 20184

SECURITY
Alarm Systems

FREE COMPREHENSIVE CATALOGUE!
@ LOWEST DISCOUNT PRICES
@ HIGHEST QUALITY EQUIPMENT
@ FREE DIY DESIGN GUIDE

@ QUICK DESPATCH SERVICE
@ FULL INSTRUCTIONS

SEND SAE OR PHONE
CTEC SECURITY Dept € 1,
60 Market St Wigan WNT THX (£
Telephone (0942) 42444

FREE BOOKLET
on

ALARM EQUIPMENT |

Residential 2 Zone Panel with enug

route 4 cut-off . 3 . €35
2 ZoneBS Panel ... 39.95
Smgle Zone B.S. Panel ... . £32.50

RacalPIR .£23.50
(prices +VATR carnage)

Send for full list

Victor Security Centres Ltd
Handlelonian Yard, West Row
Stockton on Tees
Cleveland TS18 1BB
Tel: 0642 608500

LARGE STOCK OF BURGLAR
ALARM EQUIPMENT. As
used in the trade. JN Security
Centre, 176 Sydenham Rd,
London SE26 5J2. 01-778
1111. Showrooms open 6
days.

TRADE MANUFACTURER of
Alarm Controls, power supplies
(G.P.O. approved), Bell cut-offs,
+fullrange of ancillaries(cable,
passives, sirens etc). Write or
phone for catalogue — Castle
Alarms— 88 Harvest Rd, Engle-
field Green, Surrey. 0784
31467.

13y

BURGLAR ALARMS
with
LOWEST U.K. DIY PUBLISHED PRICES
PHONE OR WRITE FOR YOUR COPY
051-523 8440
AD ELECTRONICS

217 WARBRECK MOOR
AINTREE, LIVERPOOL L9 OHU

COMPONENTS

CAPACITORS
TANTALUM BEAD
35v0.1,0.22,033,047.068.1 0,14p ea
25v6.8 20p ea
16v4.7,10mt 16p ea
16v22 12p ea
16v4.7 14pea
16v 10mf 20p ea B
Terms CWO. €500 #Whin  Order
P.Paid + VAT @ 15%.
E.C.P.S.
‘7, Harehill Cres., Wingerworth
Chestertield, Derbyshire
Tel: 0246 74003

gEFs;;sn'rons MF.4

HI-STAB HI-STAB 1IRISH

vaw E24 1 1% 4p ea £24

o £24 2p o 2w§33:: E24 READERS

Top quality components
Great prices
Return-of-post service

Wnite or phone for tree price list

WAVEFORM ELECTRONICS
12 Effra Road, Rathmines, Dublin 6.
Phone(01) 0001 if England 987507

Mait order only please

MAIL ORDER COMPONENTS |

A1 INTRUDER ALARMS

Wholesale Alarm Suppliers
Latest D.l.Y. & Wholesale Published Catalogue.
Write off for your copy
86 Derby Lane, Old Swan, Liverpool 13
Tel: 051 228 3483 or 051-220 0590

TIMED ENTRY EXIT
~1 m M CONTROL

PANEL

sssss
| MAINS BATT.

MODEL S00OE
-ONLY-

2 ZONE -(33-89

B FULL 2 YEAR GUARANTEE

18 Adjustable entry-exit withburzer
B Regulsted power suppiy (122 amp)
8 Latching 24 hour circuit

B Visual & audibie walk test

prLEASE SEND FOR FREE cATALOG ]
oF ALARM EQUIPMENT Frrom
SIMPSONS ELECTRONIC ALARMS

70 PRIORY ROAD LIVERPOOL L4 2RZ
@TRADE SUPPL.EDE

051-260-0300

\ COMPONENTS

SHEET METAL FOLDERS
18" x 18G bench or vice held
£38. Leaflet01-880 7838 (any-
time). 90 Granveille Av, Felt-
ham, Middx TW13 4JN.

AERIAL AMPLIFIERS improve
weak television reception.
Price £6.70. S.AE. for leaflets.
Electronic Mailorder, Rams-
bottom, Lancashire, BLO 9AGH.

RESISTOR BARGAIN PACKS,
600 resistors, 102 to 10meg Q
60 values, 10 each value. Che-
que or P.O. for £4.85 to W.C.R..
1-3 Blyth St, Seaton Deleval,
Whitley Bay, Tyne & Wear.

CRYSTALS. Very large stocks.
100KHz-50MHz. Priced from
55p-£7.50. SAE. for full lists.
TELERADIO, 325 Fore Street,
London N9 OPE.

BRITISH TELECOM plug soc-
kets & leads etc. Tel CW.AS.
(0274) 731532. Or visit our
showroom opposite Odsal
Stadium, Bradford.

LOWEST PRICED top quality,
intruder alarm equipment etc,
SAE for catalogue. Security
Services, 162 High Street,
Hythe, Kent CT21 5JR.

BURGLAR Alarm Equipment.
Please visit our 2,000 sq. ft.
showrooms or write or phone for
your free catalogue. CWAS.
Ltd., 100 Rooley Avenue, Brad-
ford BD6 1DB. Telephone
0274 731532.

COMPONENTS

BITS, KITS & P/CS. For CB,
Audio. Music, Lighting, Studio
etc. E.g, Quality MOSFET 50/
100W amp board kit £26.00
inc, Superkrunch CB noise
reduction board kit £7.75 inc.
Manufacturers surplus stock
test gear, tools etc. Send large
SAE for lists to: Airedale Com-
ponents, Black Edge Farm,
Black Edge Lane, Denholme
Eg%e’ West Yorkshire BD13

SERVICES

JBA
ELECTRONICS

Manufacturesto designor specitications.
One offs. small batch prototypes.
Analogue digital electromc equipment.

| Complete electronic service — no job to
small

1st Floor, 4a Lion Yard

Brecon, Powys. South Wales
Tel 10874)611177

P.C.B. DESIGN & LAYOUT,
manually taped artwork pro-
fessionally produced at com-
petitive prices. J. Gledhill. Tel:
01-674 8511.

FREE PROTOTYPE of the
finest quality with every P.C.B.
artwork designed by us. Com-
petitive hourly rates, and high
standard of work Halstead
Designs Limited. Tel: halstead

(0787)477408.

EBE@HEB@M/}M

: LANCASHIRE MERSEYSIDE S. WALES

ETESON ELECTRONICS STEVE'S ELECTRONIC

. {(closed Thurs} Sat 8.30-5
Components, aenals & burglar alarm
specialists d

WYMCA Building, College St., SUPPLY CO. LTD
15B Lower Green, . | . 50707 y W
&meﬂton le-Fylde, Blackpool iCs Open: MORFr §.30'5. 30 45 Castle Arcade, Cardiff
Tel: (0263) 886107

TEL: 0222 41905
Open: Mon-Sat 9-5.30

tlectronic Componem Specialists For components to computers

I Open 9 30atn-1230 130530 Ciosed Wed & Sun
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ELECTRONICS TODAY INTERNATIONAL

CLASSIFIED ADVERTISEMENT — ORDER FORM

If you have something to sell now’s yourchance! Don’t turn the page — turn to us!
Rates of charge: 35p per word perissue (minimum of 15 words).
and post to Electronics Today International, Classified Dept., 1 Golden Square, London W1.

Please place my advert in Electronics Today Internationalfor...... issues commencing as soon as possible.
| am enclosing my Cheque/Postal Order/international Money Please use BLOCK CAPITALS and include post codes.
Order for {delete as necessary) £. .. (Made payableto ASP.Ltd)  Classification .....................ccoeuvninieeinn. .
OR Debit my Access/Barclaycard 4§ W Name (Mr/Mrs/MIss/Ms) .............ccocooovennererieerrecsesnn
(Delete as necessary) Address (delete accoraingty)
, | Signature........................... e, Date..................,
All classified advertisements must be paid for in advance. Daytime Tel. NO. ............oooviiiiiniiin e,

S Y ¥ F FE 8 K ¥R BN N N ¥ B N N N ¥ E 2 % N B N N X B & N N R N N B R N S N N N N XN J

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.

AS.A.Ltd. Brook House, Torrington Place, London WCIE 7HN.
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- AlAlarms. . ....... P X
AudloEIectronlcs‘...w.s...«.....ﬁ......., .54
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Parndon. . .., i e 74
Powertran ........ IFC 7 IBC
Rapid EIectromcs ... ... ., 12
R.V.M. Audiotronics. . . .« .cu o0 ivvien .. 34
Ship Co. Ltd. .. ... N e e . ..28
Skywave Software. . . ......... P e e 28
{SME. Ltd........... v . R oo 34
Sparkrite. . ........... o Hooh Vaeee s —
Stewart of Reading . . ....... e h e e caaiae 69
Technomatic.................cccu.v... 20, 21
Watford Electronics. .. ........... iises.. 4,5
Wilmslow Audio . ................ S - 1

PARNDON ELECTRONICS LTD.

Dept. 23. 44 Paddock Mead, Harlow, Essex CM18 7RR. Tel: 0279 32700

RESISTORS: ¥ Watt Carbon Film E24 range + 5% tolerance
Bandoliered and colour coded. Full Range 1RO-10M.
£1.00 per hundred m'xed (Min 10 per value) £8.50 per thousand mixed {(Min 50 pervalue)
Specral stock pack 60 values. 10 of each £5.50

VOLTAGE REGULATORS - 1 amp/T0220
Positive voltage 5,8,12.15.24V 40p
Negative voltage 5.12,15V 43p
CAPACITORS - Mixed special
£2.00 pack. Tant bead. 5 off OR
AL ELEC: 30 off, Our choice of
Values/Voltages

RECTIFIERS
1 Amp 3 Amp

50V 3p 14p
100V 4p 14p
200V 5p 14p
400V 6p 19p
600V 8p 20p
1000V 9p 25p

8 pin - 10p. 14 pin - 11p. 16p pin - 12p. 18p pin - 19p. 20p pin-21p

DIL
SOCKETS 22 pin - 23p. 24 pin - 25p. 28 pin - 27p 40 pin - 42p.

DIODES: IN4148 £1.60 per hundred
ALL PRICES INCLUDE V.A.T. & POST & PACKING — NO EXTRAS
MIN ORDER — UK £1 00 OVERSEAS £5 CASH WITH ORDER PLEASE
X-Stock Items Same Day Despatch
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Interak 1.

A METAL
Z80A COMPUTER

Colleges, Universities, Individuals; Buiid your
own modular Z80A-based metal 19” rack
and card Interak computer. Uses commonly
available chips — not a single ULA in sight
{and proud of it). If you can get your own parts
(but we can supply if you can't) all you need
from us are the bare p.cb.s and the manuals.

| Interak 1's greatest
asset — space for

e
expansion, ﬁ @'

{Up to 8 more cards @‘ -
4%2" x 8" each) . -

& @

zam‘ rer Do
oY) 'an M BUARL

| (P.c.b.srange in price from £10.95 to £17. 75
+ VAT; manuals £1 - £5)

The Interaktion User Group has 14K BASIC,
Assembler, Fig Forth, Disassembler, Debug,
Chess and a Book Library, Newsletters etc.
No fears about this one going obsolete —
now in its fifth successful year! Send us your
name andaddresswitha21pstampandwe'll
send you 40 pages of details (forget the
stamp if you can't afford it!) You've already
got a plastic computer for playing games,
now build a metal one to do some real work:
Interak, Interak, Interak!

v Greenbank =

Greenbank Electronics (Dept T7E), 92 New Chester Road,

New Ferry, Wirral, Merseyside L62 5AG
Telephone: 051-645 3391

Spsrhriie
Buy Sparkrite Brand Leading Auto Electronics

in self-assembly kit form — And save pounds!!

® Electronic fgnition systems - contact triggered and contactless
@ Electronic Car Secunty Systems —including a new uitrasonic unit
® Car Drive Computer —with 12 functions

SEND FOR FREE LITERATURE PACK — TODAY!

8 SOPHISTICATED
KITS TO CHOOSE

SPARKRITE (A Division of Stadium Ltd.), Queensway, Enfield, EN3 4sD. B
Telephone: 01-804 4343 l

i

]

e . ” n— . |
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Low-price
robots from
POWERTRAN

— hydraulically powered
— microprocessor controlled

The UK-designed and manufactured range of Genesis
general purpose robots provides a first-rate introduction to

robotics for both education and industry.
GENESIS
P101

Each robot in the Genesis
range has a self-contained
hydraulic power source
operated from single phase 240
or 120v AC or froma 12v DC
supply. Up to six independent
axes are capable of simultaneous operation and
all except the grip axis have sensing dewces ’
fitted to provide positional control ’.
by a closed loop system based on a
dedicated microprocessor. Movement
sequences can be programmed by
means of a hand-held controller or
the systems can be interfaced
with an external
computer viaa
standard
RS232C link.

The top-of-the-range P102 has dual speed control,
enhanced memory and double acting cylinders for increased
torque on the wrist and arm joints. There is position
interrogation via the RS232C interface, increasing the
versatility of computer control and inputs are provided for
machine tool interfacing.

All Genesis robots are available either ready-built or in kit
form. The latter provides not only
extra economy butalso
valuable additional
training as an
assembly project:-

supply

HEBOT Il
Turtle-type
robot

For a little over £100, Herbot Il takes programming off the VDU
and into the real world. Each wheel is independently controlled by
acomputer, enabling the robot to perform an almost infinite
number of moves. It has blinking eyes, a two-tone bleep and a
solenoid-operated pen to chart its moves. Touch sensors, coupled
to its shell return data about its environment to the computer
enabling evasive or exploratory action to be calculated.

The robot connects directly to an I/O port or, via the interface
board, to the expansion bus of a ZX81 or other microcomputer.

HEBOT Ii

Weight 1.8kg

complete kit with assembiy
instructions -~ £95
Interface board kit £11

MICROGRASPZ

A real programmable robot for under £300! Micrograsp
has an articulated arm jointed at shoulder, elbow and wrist
positions. The entire arm rotates about its base and there is a
motor driven gripper. All five axes are motor driven and four of
these are servo controlled giving positive positioning. The robot
can be controlled by any microcomputer with an expansion bus —
the Sinclair ZX81 being particularly suttable.

MICROGRASP

Weight 8.7kg, max. liting
capacity 100g
Robot kit with power

Universal computer interface
board kit £57.00
23 way edge connector £3.00
ZX81 peripheral/RAM pack
£215.00 splitter board £3.50

GENESIS P101

Weight 34kg, max lifting
capacity 1.8kg
6-axis model (kit form)

6-axis complete system
(kit form) £1650

GENESIS P102

Weight 36kg, max lifting
capacity 2kg

6-axis system

(kit form})

£750
£1476

| Powertran Cortex
microcomputer

self-assembly kit £295.00

Cortex 16 bit microcomputer

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

POWERTRAN

Cybernetics It

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO THE U.K. ONLY - ALLOW 21 DAYS FOR
DELIVERY. OVERSEAS CUSTOMERS - PLEASE CONTACT OUR EXPORT DEPARTMENT FOR
THE NAME AND ADDRESS OF YOUR LOCAL DEALER.




AIAPLIA Massive ranse of components

| for your hobby....insist on Maplin quality!
= MAPLIN’S TOP TWENTY KITS

THIS LAST ORDER KIT DETAILS IN
MONTH DESCRIPTION OF KIT CODE PRICE PROJECT BOOK
1 (1) 4 75W Mosfet Amp Module LW51F £12.95 Best of E&MM _
2. (2) 4 Modem LW99H £44.95 5 XAO5F
Case also available: YK62S Price £5.95.
3. (3) & Car Burglar Alarm LW78K  £6.95 4 XA04E
4. (4) 4 Partylite LW93B  £9.45 Best of E&MM
5. (5) 4 ZX811/O Port LW76H  £9.25 "4 XA04E
6. (7) - Syntom Drum Synthesiser LW86T £11.95 Best of E&MM -
7. (6) - Spectrum Keyboard LK29G £28.50 9 XA09K A

Also required: LK30H £6.50; Case: XG35Q £4.95 — Total £39.95.
Also available complete ready-built: XG36P £44.95.

. (60) & Spectrum Easyload LK39N  £9.95 10 XA10L ¢

9. (9) 4»8W Amp Module LW36P £4.45 Catalogue
10. (11) < Logic Probe LK13P  £9.95 8 XA08J,
11. (13} - Ultrasonic Intruder Detctor LWS83E £10.95 4 XA04E i
12 (8) - VIC20/64 RS232 Interface LK11M ., £9.45 7 XAOQ7H )

13. (10) .w Harmony Generator LW91Y £17.95 Best of E&MM ;i —

14. (14) 4 Spectrum RS232 Interface LK21X £17.95 8 XA08J :

15. (12) - Keyboard for ZX81 LW72P £23.95 3 XA03D

Case also available: XG17T £4.95. Complete ready-built: XG22Y £32.50

16. {(16) 4 Noise Gate LK43W  £9.95 Best of E&MM
17. (28) - Burglar Alarm LW57M  £49.95 2 XA02C

18. (15} - Hexadrum LW85G £19.95 Best of E&MM
19. (17} & Guitar Tuner LW90X £10.75 Best of E&MM
20. (30) - Synwave Sounds Synth LW87U £10.95 Best of E&MM

Over 80 other kits also available. All kits supplied with instructions.
The descriptions above are necessarily short. Please ensure you know
exactly what the kit is and what it comprises before ordering, by checking the
dppropriate Project Book mentioned in the list above. |

Full details in.our Project Books

Price 70p each.

In Book 1 (XA01B) 120W rms Mosfet
Combo-Amplifier e Universal Timer
with 18 program times and 4 outputs e
Temperature Gauge ® 6 Vero Projects.
In Book 2 (XA02C) Home Security
System e Train Controller for 14 trains
on one circuit ® Stopwatch with
multiple modes e Miles-per-Gallon
Meter.

In Book 3 (XA03D) ZX81 Keybéard
with electronics e Stereo 25W Mosfet
Amplifier e Doppler Radar Infruder
Detector ® Remote Control for Train

Controller.
In Book 4 (XAO4E) Telephone
Exchange for 16 extensions e

Frequency Counter 10Hz to 600MHz
Ultrasonic Intruder Detector ® /O Port
for ZX81 e Car Burglar Alarm e
Remote Control for 25W Stereo Amp.
In Book 5 (XA05F) 300 Baud Duplex
Modem to European Standard e 100W
240VAC Inverter ® Sounds Generator
for ZX81 e Central Heating Controller
e Panic Button for Home Security
System e Model Train Projects o
Timer for External Alarm.

In Book 6 (XAO6G) Speech Synth-

esiser for ZX81 & VIC20 e Module to |

Bridge two of our Mosfet Amps to make
a 350W Amp e ZX81 Sound on your
TV e Scratch Filter ® Damp Meter »
Four Simple Projects.

In Book 7 (XA07H) Modem (RS232)
Interface for ZX81/VIC20/Commodore
64 e Digital Enlarger Timer/Controiler
® DXers Audio Processor ® Sweep
Oscillator ¢ CMOS Crystal Calibrator.
In Book 8 (XA08J) Modem (RS232)
Interface for Dragon 32 & Spectrum e
Synchime ® |/O Ports for Dragon 32 e
Electronic Lock e Minilab- Power
Supply ® Logic Probe e Doorbell for
the Deaf.

In Book 9 (XAO09K) Keyboard with

Red Intruder Detector ® Multimeter to
Frequency Meter Converter ® FM
Radio needs no alignment- ® Hi-Res
Graphics for ZX81 ® Speech Synth-
esiser for Oric 1 @ VIC20 Extendiboard
e ZX81 ExtendiRAM e Dynamic Noise
Limiter for Personal Cassette Players
e TTL Levels to RS232 Converter ®
Logic Pulser ® Pseudo-Stereo AM
Radio e Ni-Cad Charger Timer e

Adder-Subtracter ® Syndrum'’s Inter-
face ® Microphone Pre- -Amp Limiter.
In Book 10 (XA10L) Cassette
Easyload for ZX Spectrum e 80m
Amateur Receiver e Auto Waa-Waa
Effects Unit ® Oric 1 Modem Interface
e 2.8kW Mains Power Controller e
Extendiport for Dragon 32 e 12V Fluor-
escent Tube Driver e 32-Line
Extension for Digi-Tel.

1984
CATALOGUE

A massive 480 big pages of
description, pictures and data
and now with prices on the page.
The new Maplin catalogue is the
one book no constructor should
be without. Now includes new
Heathkit section. On sale in all
branches of W.H. Smith. Price
£1.35 — It's incredible value for
money. Or send £1.65 (including

|p & p) to our mail-order address.
Electronics for ZX Spectrum e Infra- |

GREAT PROJECTS
FROM E&MM

Our book “Best of E&MM
Projects Vol. 1” brings together
21 fascinating and novel pro-
jects from E&MM’s first Year.
Projects inciude Harmony
Generator, Guitar Tuner Hexa-
drum, Syntom, Auto Swell,
Partylite, Car Aerial Booster,
MOS-FET Amp and other
musical, hi-fi and car projects.
Order As XH61R. Price £1.
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Post this coupon now for your copy of the 1984
catalogue. Price £1 35 + 30p post and packaging.
If you live outside the U.K. send £2.20 or 11

International Reply Coupons | enclose £1 65

MAPLIN

Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel: Southend
(0702) 552911 e Shops at 159-161 King Street, Hammersmith,

ELECTRONIC
SUPPLIES LTD

Name London W6. Tel: 01-748-0926. ¢ 8 Oxford Road, Manchester. Tel: 061-
I 236-0281. ® Lynton Square, Perry Barr, Birmingham. Tel: 021-356-

AGdess 7292. o 282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702
I 554000. ® 46-48 Bevois Valley Road, Southampton. Tel: 0703 25831.

: All shops closed all day Monday.

I 7 All prices include VAT and carriage. Please add 50p handling charge
L T|784 to orders under £5 total value (except catalogue).
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Despatch by return of post where goods available



