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LEARNING TOOLS

Powertran kits are complete
down to the last nut and bolt,
with easy-to-follow
assembly instructions.

offers unrivalled value for

money in the field of r

educational robots. } :

contained system or

linked to an external micro, the P101 Mk 2 gives a realistic
simutation of industrial robots. The P101 Mk 2's robust
experimentation and genera! robotics research.

Six-axis Robot System kit £1320 + VAT

is designed to provide*“hands-on”

experience in practicat robotics courses.The

Genesis P102 Mk 2 has most of the r

from 10 times the price. -

The P102 Mk 2 Is supplied with its own

micro-processor control system and

external microcomputer can be used to

control the robot via its RS232C Y

interface or parallel port. Complete Six-axis

The P101 Mk 2 Hydraulic Robot Arm ‘
Either as a self-

construction makes it an excellent basis for

The two-speed Hydraulic Robot Arm

features of large industrial robots costing L |
remote control box. Alternatively an

Robot System kit

£1785 VAT /T ERE

Fareham 286211

Designed & produced by Hare Carding Advertising

POWERTRAN PLOTTER

Three-colour precision plotting on an A3 plane. This plotter is
one of the most versatiie peripherals that can be bought.
Exchange the pen carriage for a router or a scriber for
computer-controlled etching or machining. Available for BBC
“B" or RML 3802.

£270 + VAT

' I
MICROCRASP Negoree

flashing “eyes”, retractable pen and four-way collision

A real programmable robot for the price of a printer! detectors, Hebot provides an ideal introduction to computer
MicroGrasp has four servo-controlled axes and an control. Connects to most popular micros.

independent gripper. The robot can be connected to most Complete kit £95 + VAT

popular computers via special Powertran adaptors. Universal computer interface board klt £11 + VAT

ROES L MR Rer suioply £215 + VAR Access/Visa cardholders - save time ~

Universal interface board kit £57 + VAT order by phone: 0264 64455,

Please send me the following k|ts .
| enclose Cheque/Postal Order. value £ —
{Don't forget to add V.A.T.) |
B Name _ 4 [
Address 2 |

To Powertran Cybernetics Limited, Portway Industrial Estate, Andover, Hampshire SP10 3PE fr @
[ Access | n

Please allow 21 days for delivery. Offers subject to availabllity. Prices apply to UK only, are exclusive of V.A.T.
and correct at time of going to press. Overseas customers - please contact our Export Department.
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CONSTRUCTIONAL PROJECTS

AMSTRAD SYNTHESISER INTERFACE by R. A, Penfold oo i » > 4l LANSI0
1000 note, 5 octave sequencer—computer project

STEREO NOISE GATE & VCA by John M. H. Becker 5 o X o A5 e .. 14
Reduces noise for musicians and home studio recordipg

REMOTE SENSING THERMOMETER by Tom Gaskell BA(Hons) CEng MIIEE ..  ® pox L
A 31 digit electronic thermometer ‘

TELEPRINTER INTERFACE by B. Drake .. R e s s . . #e 5o« 26

Low cost letter quality prints from your computer
CYLINDER THERMOSTAT by Mark Stuart . .
Enables economic use of hot water system
RUGBY CONTROLLED CLOCK—Part 2 by Stephen Ibbs .. i - o o i Haw53
Construction and setting up procedures

GENERAL FEATURES

38

SEMICONDUCTOR CIRCUITS by Tom Gaskell BAfHons) CEng MIEE o ¥ o b/ b, <19
Temperature sensor (LM35)

SPACEWATCH by Dr. Patrick Moore OBE . . o > - =~ s X e v .24,
ELECTRONICS AT THE BBC by Chris Kelly 4 3. i3 ok < . - s 82
Inside the VAX 11/750 and the Quantel 7001 (Paintbox}

BBC MICRO FORUM by D. Whitfield MA MSc CEng MIEE .. S L E - W - .. 44
We pop a numerical keypad into the cauldron

BBC MICRO PRINTER SOFTWARE by Michael Tooley BA & David Whitfield MA MSc CEng MIEE .. 46

We look at two dedicated printer ROMs

NEWS & COMMENT
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NEXT MONTH—MEET THE RUR

This month’s cover shows
details of a probe card in
use at Motorola's East
Kilbride facility.

Synthesiser
ln’(,l'e‘mce

Cylinder Thermastat
Sterea Noise Gate & VCA

flectramics at the BB
) T TN See page 37

OUR JUNE ISSUE WILL BE ON SALE FRIDAY, MAY 3rd, 1985 (see page 37)

© IPC Magazines Limited 1985. Copyright in all drawings, photographs and articles published in PRACTICAL ELECTRONICS is
fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable precautions are taken by
PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. We cannot, however, guarantee it,
and we cannot accept legal responsibility for it. Prices quoted are those current as we go to press.

Practical Electronics May 1985 1




BFR98 105 | TIP30C 37 | 2N914/5 32 | 2NS458/9 30
WATFORD ELECTRONICS TRANSISTORS BFX29/84 35 | TIP31A 38 | 2N918 40 | 2N5485 36
BFX84 35 | TIP3IC 4s | 2N930 20 {2N5777 45
250, HIGH ST., WATFORD, HERTS WD1 2AN, ENGLAND AC127/8 gg il gexgwes 35 | TP32A 43 N2 40 | 607 32
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC. » Sé‘ﬁ?’“ g BEYS0s1 30 TEmA 70 | 2Nisor 70 [Ne2so 0
7 30 5
ORDERS NORMALLY DESPATCHED BY RETURN OF POST RN ert || S22 L dil IR T e T | R A
120 | BCA77/8 40 | BFYS! 35 | TIP34C 105 | 2N2160 325 | 25A715 75
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. SEND CASH, P.0.’s OR CHEQUE Pl s e o | [T 35 | TIP35A 120 | 2N2215A/20A/ | 25C4956 85
WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED 5 e 12 | BFvea 40 | TIP3 130 | 21A22A 25 [25C1061 250
{ACCESS ORDERS BY TELEPHONE 0923-50234). TRADE AND EXPORT INQUIRY WELCOME. P & P 5 BFY90 80 | TIP36A 130 | 2N2369A 18 | 2SC1096 85
ADD 70p TO ALL CASH ORDERS. OVERSEAS POSTAGE AT COST. PRICES SUBJECT TO CHANGE. 40 | BCS567 18 | BRY39 50 | TIP36C 140 [2N2646 45 | 25C1162 45
s 55 | BC668/9 15 | BSX20 30 | TIP41A 50 | 2N2846 80 | 25C1172/3 125
Export orders no VAT. U.K. customers please add 15% VAT to total cost incl. p&p. 12 | BCY41/42 30 | BSX29 45 25C1306 100
VAT We stock thousands more items. It pays to visit us. We are situated behind Watford 14 CY70 18 | BSY26 35 25C1307 150
ball d. Open Monday to day, 9.00am to 6.00pm. Ample FREE Car parking. 14 |-BCYN 20 | BSY95 35 25C1449 95
POLYESTER RADIAL LEAD CAPACITORS: 250V; 10n, 200, 15n, 22n, 27n 6p; 33n, 470, 68n, 100 8p; 150n, L lRC o o[BI 85, 25C1679 190
220n 10p; 330n, 470n 15p; 680n 19p; 1y 23p; 145 40p; 22 48p. BU205 190 1678 140
g 2 L J . 4 B :: gg:g&ﬂ gg BU206 200 1923 65
ELECTROLYTIC CAPACITORS (Values in pF). 500V: 10uF 52p; 47 78p; 83V: 0:47,1.0,1'5, 2:2, 3.3, 8p; 47 BU208 200 25C1945 225
S5 70.10p: 15, 22 12p; 33 18p; 47 12p; 63 16p; 100 19p: 220 26p; 1000 70p; 2200 9p; 50V 6820p; 100 |BCII45 30 | BOI3S 48 | M2ges 90 25C1953 90
17p; 220 24p; A0V: 6:8 15p; 22 9p; 33 12p; 330,470 32p; 100048p; 2200 90p; 25V:47,10,22,47 8p; 100 {5y e O Mool Y240 =5d 25C1957 90
11p; 150 12p; 220 15p; 330 22p; 470 25p; 680, 1000 34p; 1600 42p; 2200 50p; 3300 76p; 4700 92p; 16V: c140 38 | RD 38y % MJE371 100 25C1969 165
2830 8p: 47,66, 100 Op: 126 12p; 220 13p; 330 16p; 470 20p; 650 3ap; 1000 27p; 1500 31p; 2200 36p; 4700 | BE1923 ey MJE2955 99 25C2028 85
79p. 7/8 12 | BD158 68 | MJE3055 70 25C2029 200
BC1478 15 | BD245 85 | MPF102 40 25C2078 170
TAG-END TYPE: 84V: 4700 245p; 3300 145p; 2200 120p; | POTENTIOMETERS: Carbon Track, BC148C 10 | BD434 70 | MPF103/4 . 30 25C2091 85
50V: 3300 155p; 2200 95p; 40V: 4700 160p; 2200 70p; 3300 0-25W Log & Linear Values. BC149 12 | BD695A 150 | MPF105 30 25C2166 165
85p; 4000, 4700 75p; 10,000 250p; 15,000 270p; 16V: 2200 ; BC149C 15 | BD6IA 150 | MPSAOS 30 2562314 85
200p; 25V: 4700 98p; 10,000 320p; 15,000 345p. 500W, 1K & 2K {LIN ONLY) Single  35p |8C1534 30 | BF115 45 | MPSAs 25 23C2335 200
5K0-2MQ single gang 35p |pcis7e 14 | BF1s4B 30
2KO-IMO single cang DP switch 95 MPSAO8 30 25C2465 125
TANTALUM BEAD CAPACITORS: R T P B aah [BC159 11 | BF167 35 | MPSA1Z 32 25C€2547 40
35V; 0-1y,0-22,0-3315p 0-47,068, 1-0, 1-6 16p 2-2,3-3185 47, 2 uaiigangjsteleo, P_IBCI67A 14 | BF173 35 | MPSAS5 30 2502612 200
6822p 1028p 16V: 2.2, 3:3,16p 47,68, 10 18p 1536p 22 LIDER POTENTIOMETERS BC168C 12 | BF177 35 | MPSAS6 30 28p234 7%
36p 33, 47 50p 100 95p 220 100p 10V: 15, 22 26p 33, 47 | S & i 4 . |Bciesc 12 [ BF178 35 | MPSA70 40 K45 20
50p 100 75p. g2owlicolandlincar vaieslOmallige I IRC171i2: . J1ZENEETTS a0 | mpsuc2 58 29K288 225
) a e (o) P _|BC173 15 | BF1945 12 | MPSUOS 80 2583 225
SILVER MICA {pf} SIEMENS mulitiayer miniature BC177/8 16 | BF1989 18 | MPSUDS B0 25185 225
2,33, 47, 68,82, 10, 12, 18, | capacitors. PRESET POTENTIOMETERS BC179/81 20 | BF200 30 | MpPSUS2 65 3N128 115
22,27, 33,39, 47, 50, 56, 68, 75, | 250V: 1nF, 1n5, 2n2, 3n3, 4n7, | O-IW 500-2:2M Mini Vert. & Horiz. _8p {BC181 30 | BF224 40 | MPSUS5 60 3N140 115
82, 85, 100, 120, 150, 180 15p. | 6n8, 8n2, 10n, 15n, 22n Tp; 18n, | 0:26W 2200-AM7 Vert. & Horiz. 12p |BC1873 10 | BF244A 28 | MPSUS6 60 40251 150
220, 250, 270, 330, 360, 390, | 27n, 33n, 47n 8p; 39n, 56n, 68n BC184 10 | BF2448 29 | 0c23 170 40311 80
470, 600, BOO & 820pF  21p. | 9p, 100nF 11p. RESISTORS Hi-stab, Miniature, 5% BC182L 10 | BF245 50 | OC2836 220 4031 130
1000, 1200, 1800 30p each | 100V: 100n, 120n, 10p; 150n 11p; Carbon. BC183L 10 | BF256B 50 | pcavia2 75 40361/62 70
3300, 4700 80p each | 220n 13p; 330n 18p; 470n 23p; RANGE val. 1-99 100+ [BC184L 10 | BF257/8 32 0 40 76
680n 30p; IMF 34p; 2M2 50p. 025W 202-4M7 E2a  3p 1p {BCI867 28 | BF259 40 | oC72 50 40412 920
05W 202-4M7 E12 3p 1p |[BC2123 12 | BF3%4 40 | oC7576 55 40467 130
CERAMIC Capacitors: 50V LYSTYRENE Caps: w 202-10M E12  6p 4p [BC212L 10 | BFa51 40 | 0C76 50 40468 85
Range 1pF to 6800pF 4p; 10nF, 10pF to InF 8p 1% Metal Film 51Q-1ME24  8p 6p |BC213L 12 | BF4945 40 | ocs1/82 50 40594 105
15n, 33n, 47nF 5p; 100nF/30V 7p. | 1n5 to 12nF 10p BC214 10 | BF5945 30 | 0Csaga 70 40595 110
BC214L 12 | BFR3%40 25 ! TIP29A 32 40603 110
RESISTORS S.1.L. Package: 7 Commoned, 1000, 47002, 6800, 1K, 2K2, 4K7, 10K, 47K, 100K 24p. BC237/8 15 | BFR41779 25 | Tip2ac 38 40673 70
8 Commoned: {9 pins) 1500, 18002, 2700, 3300, 3300, 1K, 2K2, 4K7, 6K8, 10K, 22K, 47K, 100K 26p. BC3078 15 | BFR8O81 25 [ TIP30A 3 40871/2
SL490 150 | TMS9914 895 |745260 70 (7453 30|74196 120 4519 35
SL924 685/ 82 £3 | TMS9927 £14 (745262 £10 (7454 30(74197 100(LS85 4520 55
555 CMOS SL6270 £3|TMS9928 £16 745274 00[7460  30(74198 200 4521 115
02 : 40 310|TM59929 £16 (745275 007470 50(74199 200|L 4522 125
709C 8 pin 290 | TMS9980 £12(745280 007472 50| 74221 200 4526 60
710 £11 | TM59995 £12(745281 00(7473 50(74246 130 4527 65
b3 350 |ULN2003 75745283 ©00|7474  45|74247 120 4528 70
747C 14 pin 370 |UPD7002 7251745287 2007475 5574248 145 4529 145
748C 8 pin 400 | UPD7007 7251745288 1807476  45|74249 175 4530 90
753 8 pin £15 | WD1691 £14 745289 200 (7480 60(74251 90 4531 120
10 275{8257A 400 [WD1770  £19.95(745299 540(7481 175|74259 150 4532 65
9400CJ £31 8259 400 |WD21 850 |745301 3507482 100|74265 260 4534 385
ADCOB08 350| 8271 £60280CPU 2.5 295745365 25017483 100(74273 180 4536 250
AY-11320 8272 £15|Z80ACPUAM 3801745373 375/7484 105(74276 130 80
AY-1-5050 450(8279 750 | ZBOACTC 310{745374 3757485 100(74278 160 4533 80
AY-1-6720 8282 4502808 £8(745412 3807486 4074279 80 0541 95
AY-3-8910 450 8283 450 | ZBODART 650 (745470 3265|7489 200(74283 100 4543 70
AY-3-8912 35018284 550 | ZBOADART 800745471 800 |7430 5574284 440 4544 150
AY-5-1317A £4135283 £11|ZB0ADMA 900 745472 4007491 70474285 300 50 4543 400
CA301 425| g748 £45 | ZBODMA 795(745473 007492 11074290 80 60 4553 245
CA3012 £10|8T26A 99 [ ZB0P10 250745474 400(7493  50(74293 80 50 4554 180
CA3014 75 150 [Z80AP10 315(745475 4257434 10074297 175 28 55 35
CA3018 995 gT31 3502805101 850745571 3007495 60| 74298 160 45 4556 55
CA3019 £25|3T95N 90 { Z80AS10 900 | 745673 450 (749 75174351 180 60 4567 250
CA3020 675 8T97N 90 | Z80AS10-2 £9 7497 - 200(74365 70 80 4558 120
CA3023 95 | 9364AP 550 | 28002CPU 00 74100 175/74366 70 95 4569 395
CA3028A 1401 9602 220 510710 9513104 70|74367 70 165 4560 150
CA3036 425/ AM26LS31C 128 610 74105 70(74368 70 130 4561 104
CA3036 426| AM26LS32A 125 | 74500 4075110 g 74107 46|74376 120 70 4562 350
CA3043 250| AM26LS33 15074502 ap 79121 74109  70|743%0 100 70 ¢ 160
CA3045 200| AM7910 £30174503 40 155 4568 250
CA3046 425( AY-3-1015 300 {74504 40 70 4569 175
CA3048 50| AY-5-1013 300 {74505 40 70 48572 45
CA3059 325} AY.5-1350 388 | 74S08 40 80 4580 255
CA3075 350| AY-5-3600 750 74509 40 60 1 125
CA3080E 575|CD4724 150 {74510 40 70 4582 99
CA3081 95| COMBO17 27574511 40 70 4583 100
CA3085 £14{ coms116 70074515 80 70 4584 55
CA3086 £14{ pM8131 276 |74520 40 70 4585 55
CA3089E 350 DP8303 450 | 74530 80 75 4599 155
CA3090AQ £11{ DP8304BN 350 | 74522 40 110 40097 45
CA3123 325| DS3647 00 | 74530 40 150 40098 42
CA3130 545 | DS3691N £5 {74532 50 140 40100 215
CA3140 850 pS8820 110174537 50 100 40101 130
CA3160 800| DS8830 140 | 74538 70 140 40102 140
CA3161E 650 pS8s31 125 {74540 40 100 |L 40103 412
CA3162 175| DS8832 200 {74551 40 75 (dred W[
CA3189 340| pS83LS120 395} 74564 40 70 . va [ f
CA3240 £11| £9364 800 | 74565 40 190 40106 60
HA1366 650| £9365 £28 (74574 70 190 278)40107 55
HA1388 899 FD1691 £15 | 74585 295 85 80140108 325 t
ICL7106 650| FD1771 £15 | 74586 100 85 \ s R
ICL7107 00| FD1791 £22 745112 150 | 7403 2574150 170|L504 25 100 40110 235
ICL7611 220| FD1793 £23745113 1207404 30{74151 60}LS05 25 100 40114 240
17660 275| FD1795 £28]745114 120 | 7405 30|74153  70|LS08 25 75 40161 194
ICLBO3BCC 850| FD1797 £28 (745124 300 | 7406 4074154 130(LS09 25 75 40163 75
IcLg211 670 HD26501 75| 745132 90 {7407 40|74155  75|LS10 25 85 40174 75
ICM7205 1150 520 | HM6845 755 | 745133 50 | 7408 2574156 90| LS11 25 85 40175 75
1CM7215 1050 880 M6402 350745134 60 (7409 2574157  75|LS12 25 85 40181 220
ICM7216A 150 yNSB060N 1250|745135 1107410 25|74159 170|LS13 35 80 40192 7%
ICM7217A 220 M58174 745138 170|741 26|74160 100{LS14 50 80 40193 95
ICM7224 150| MC1488 100745139 170 |7412 25|74161  100}LS]S 25 95 40194 90
ICM7240 3751 MC1489 100 | 745140 60 (7413 5074162 100]LS19 as 95 40195 80
ICM7555 8001 MmC14411 6751745151 14017414 6074163 100(LS20 25 80 40244 195
ICM7556 6501 MC14412 725745153 140 {7416 25(74164 100|LS21 25 120 40245 195
LA3350 750 [ MC3242 590 (745157 200 |7417 3574165 100|LS22 25 105 40257 198
LA4031P 625 250 (745158 190 | 7420 2574166 130|LS24 50 105 4422 40373 220
LA4032 650 MC3447P 315745162 300 7421 5074167 250|LS26 25|1S249 105 4012 254433 77040374 220
LA4400 120| MC3486 175745163 300 7422 40{74170 190|LS27 25|1S251 754013 36{4435 850
LA4422 250\ MC3487 175745168 300 {7423 35(74172 400!LS28 25/15253 75 (4014 60{4440 999
LC7120 625| MK3886-2M 745169 30017425 36{74173 130{LS30 2515256 120 4015 804450 350
LC7130 750} MM5280D 695 | 745174 25017426 4074174 100|LS32 50118267 754016 40(44% 450
LC7137 500| MM5303 835745175 300 | 7427 35|74175 100 25115258 754017 55(4500 395
F347 £25 | MM5307 1275745181 £11 (7428 35(74176 100 LS37 25115253 125 |4018 60 4501 40
LF351 350 | MM5387A 865 (745182 250 | 7430 25{74177 110(LS38 25115260 704019 60 | 4502 60
LF353 400| MM58174 875745188 200 (7432 30/74178 130|LS40 25|1S261 100 {4020 804503 40
LF355 800| RO-3-2513L 7001745189 2257433 3074179 130|542 50(1S266 60 {4021 60(4504 100 oy
LF356 £15{R0-3-2513U , 650 (745194 280 | 7437 3074180 100|LS47 80|1S273 1204022 704505 350 L ouE
LF357 140| SAA5050 875745195 2767438 4074181 300(L548 90| 15275 350 |1023 304506 100( ‘v
LF398 170| SFF96364E 800 (745196 350 7440 3074182 120|LS49 100|15279 70 (4024 50 {4507 45| GRDER
LM10 140|5p0256AL2 495745197 3007441 8074184 170|LS51  25(1S280 1804025 2514508 130| Yy'ng'
LM301A 160| TCM3101J £13 745201 250 | 7442 6574185 170|LS52 25/15283 8O (4026 904510 55| 1ME REST.
LMm307 475|TMS2716-3  725(745225 500 (7443 . 100(74185 70|LS54 2515290 80(4027  45|4511 S8 "Vaga3
LM308 800 TMS4047 100 [ 745226 500(7444 100|74188  75|LS5S 25|15292 880 {4028 454512 55| go234
LM311 750 TMS4164-15  395{745240 3757445 110(74190 120(LS63 5515293 80 (4029 754513 150
LM318 400| TMS4416-2 595 (745241 3765|7446 110(74191 120(LS73 30| 15294 999 4030 35(4514 115
LM319 400| TMS4500A £12|745244 474 | 7447 95174192 120|LS74 36(1S295 140[4031  130(4515 125
LM324 £25| TMS4532-3 350 | 745251 225(7448  110{74193 120|LS75 45|S297 850 {4032 654516 85
2201 TMS5100 800745257 225 | 7450 3074194 100|LS76  40[[S298 1004033 130(4517 275
LM3352 495 TMS6011 500 | 745258 225 (7451 3074195 75(LS78  40[L1S299 2254034 ~ 140[4518 50
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L OPTO 05'LCD VOLTAGE REGULATORS oiL
g,n‘ 03w, 2, 2.25", 2", 80 LEDS price includes Clips gg:.u.\ys a9s | 1A T0220 Plastic Casing SOCKETS
03W, 25" 400 6400 . L0 nedlamm 19| Sdgt 530 e o vl SPECTRU M
n B een 3 14 Ig! \V - profiie wrap
wo [TMGimanm (00 SRl B s BE B | e N 3
: TIL220 -2” Red 12 15V 7815  45p 7912 55 pin 3 3 2K UPGRADE
peRcs | Fhoce 02" Yel, Grn, Amber 14 OFTO 18v 78 asp 7915 ssp | 16pin 10nligd2p .
A - MFIERS | Recrangular LEDs with g:\’/‘f; §25° 4sp 7918  55p | 18pin 16p S52p
AAY30 8 ({-ﬂﬂs‘lc case} two part clip. R, G& Y 45 0 IOOmA T092 Plastic Casmg 20 pin 20p  60p
AR | Stackable 20 7805 79105 sop | 22pin Ze, &0 Uplgrade your 16K Spectrum to full
in N 3
By100 15 | 1A/400V 2B | Triangular LEDs R&G :g 1Laz4 275 33 ;gtgg gg: = 25 pin 28p 80p : with our’RAM. Upgrade Kit. Very
S;:zg :g JA/600V 30 | 02" Flashing LED Red 56 ILCT6 Darlington | 15y 78L12 30p 79L12 sop | 40pin 30p  99p simple to fit. Fltting instructions
oo 1a9 | vBav 26 | 0.2 Bi colour LEDs Isolator 135 | 45y 78L15  30p 79L15  S50p lied
& 98 | 24200V 40 | Re/Green 100 TIL1NT 70 2IF SOCKET supplied. ONLY £22
o 19 24400V 42 | Green/Yellow 8o 9CP71 120 | ¢ 7650 248 LM317K 250 ({TEXTOOL)
i & 2A/600V 50 | 0-2” Tri colour LEDs ORP12 78 | 78H05 5V/5A 550 LM317P a9 24 way 575p IDC CONNECTORS (Speed block type}
6A/100V 83 | Red/Green/Yellow 85 2NSITT 50 1 78H12 12vi5A 640 LM323K 500 28 way 695p
0A79 10 | sA/400V 95 | 0.2 Red High Bright 59 4N33 135 | 781G 45 to LM337T 175 40 way 845p PCB Male Female Female
028! 10 | sa/600V 125 High Bright Green or Pin diode 720 | 4 o4y 5A 599 [M723 30 with latch Header Card-Edge
on% 19 | 1oa7200v 215 | Yeliow 100 Schmitt 79HG —2.25V to TBAGSE 75 PLARLO G e Rers) s B SRR o
%0 8 | 10M/600v 298 | D271 Infra Red (emit) a6 Receiver 715 | T4y s 685 RC4194 376 | Pins  Solder  IDC A R L
past 8 | 2541200V 240 | TIL32 Infra Red (emitl 52 LM309K 120 RCA195 160 1 38p  95p 10 wsy) SO oot M 1209
Rt § | A0V 395 | SFH205 (dercotor) 118 | OFTD 78540 225 18 aZelf Soow Toway it ST S 193p
TIL78 {detector) 55 p P R el P 2
0A202 8 Reflective 28 185 290y 26 wa 175p 200p 150 320
N914 4 U ; 39 | TiL139 226 SWITCHES 40 195p  218p 34 way 2055 236p 169p 340p
1N916 5 L8182 TILIOO 90 | gyovicy similar | SLIDE 250V TOGGLE 2A 250V E P 0 way 220p 250p 190p 220p
}rrmg;/z g ZENERS = Di to RS 186 ‘: 353%0;; :4 g};so'_l; 35 | RIBBON CABLE 50 way 235p 2705 2005 4705
R s < 5 48 foot]
s S Pt A e s 0 wggxﬁsoo /2ADPonjon/on 40 4 pole onoff 54 | Ways G(rper;'ce PColour SPECIAL OFFER
8p each | DL704 -3" C.Cth 125 1 10 15p 25p
Nets 13 |Range:3vato |DL707 3 CAnod 125 | anansis” 199 | PUSHBUTTON <ug v & e oA P oz
INsa0s 14 |33V 13W FND357 or 500 130 | 5xax2 105 | Spring loaded TOGGLE 2 amp % Aol Pl 27128 - 250ns 975 965
1N5406 15 15p each |-3" Grgen C.A 140 | 5x234x112" 90 l”.Aalchlng or SP changeover 64 | 34 50: Bup 6116LP — 150ns 325 313
INS408 19 éa‘r;’a;‘ﬂ fory eﬁfeégd Jje0 5x§3/4>1<21/z'130 s’;’[;t‘re;':xr“ 1s0 SPSTonoff 58 | 2 sop a0p 6264LP ~ 150ns 995 965
e 3 |vaRicaps | Bargraph NSM314 500 | oxanslar 129 |DPOTdover 200 SPOT SO 85| 64 2P W
BA102 30 6x4
Oy 80 | Beioes 39 | FERRIC cHLORIDE A 120 LDTe6 02 S 20, /D" CONNECTORS: 25 3y | JRANSFORMERS (mains Prim. 220-240)
6ABOOV 65 | BB106 40 | Crystals 11b 7x5x3 180 | Non Locking DPDT on/orvon 185 SR Ly Sl L AT,
X6X i
195p + 50p p&p i T sl e olmakeb gl SPESADT Blaced 138 wwy oy SVA. I 6V.oA: 21593«12\, o a P
3 X X ush breal 4-pole 2 wa {t]
Al e 10x7x3 275 | ROTARY: (Adjustable Stop Type} o T o | R T 250p
TRIACS : 12x5x3' 280 | 1 pole/2 to 12 way, 2p/2 loGway,BpoIPJ AR AL aris Y 2zeimt Bos W IRh v Nk RRCRRE S J2 X112V 50;
SCR's 3aroov 48 [Pen plus spare tp__ 100p | 12x8x¥ 295 | 2t0 4 way. 4 pole’2 to 3 way 38p | SUST Joop 1000 120n 290n | 2avar oetisa Gv-. DA 192;35" plip}
Thyristors 2 v
W 12V1AT2V14; 1584 15-84; 20v-6A
osato0v 32 Jweoov 85 EOPPER CLAD nsci):;slz:s . ROTARY: Mains 250V AC, 4 AMp 680 | remALE 20V-6A 385 (60p p&p)
D Bl 8GR BE WS orowmoms eonawrew | G 2 2 e 2 | W s ong o el BUR IR
48 % 125 : 8 87p; 2 o
e o0 1%%1883 17128 g x1z ‘75: 2252 (SPDTN&av :va & 10way100p N 100VA: 2x 12V4A; 2x 15V-3A; 2x5220(3) 2(Ggp 2y
BABOOV 95
B T Ay 152 IVEROBOARD Rt COVERS 75p 70p  8Sp | 2x30V-1-5A; 2x40V-1- 25A; 2X50V-1A
Aaooy o8 | TENT0Oy 103 | PT0 By P o DC  Soider |0 25 way Big. 385p, Skt 450p 965p (60p p&p)
16A/400V 105 . £ oart
QZT%%OOV ::g 16A/800V 220 gﬁ:?’, J 1?3;’ T~ DIP Board 395p ?;g aay IEEnEr 485p  460p EDGE CONNECTORS TURNED PIN Low Profile Professional
BT 180 | 254400V 185 | 3ax3%ri1op  — Verostip  "95p | 30wa¥ Cenvonix racweTon ke DiL SOCKET
5 v X 8 pi 25, 22 7
Closo 58 | ZODY, 295 | St 1% 3% PROTODECH o |3 way ConvonicFomate 470p soop | o | ZXJEway Zioe 14 bin @ Gabm %
TiC4s 29 480 | 4%x18' 590p  — S-Dec 395 Sockets| 2x23way  175p 16 pin 42p 28 pin p
Tica7 35 [30A400v 525 ! Pkt of 100 pins 5Sp Eurobreadboard590 | ASTEC UHF MODULATORS 0.1 2x25 way  285p LI Iy oD 1200
JNS064 38 |T2800D 125 | Spot Face Cutter 150p glmboard 1s 695 gm:; a;gd"ef;g A g;gp é% way §x§§ way ;90n ) [l 80p
INsaa 130 Pin Insertion Tool185p  Superstrip $52 £13 p ™ %30 wa 10,
in Insertion Tool185p _ Superstrip ) Pway | 236 way 3608 JUMPER LEADS %
—_— smginscou VeRo ‘XIVIRI:;G PE)N and Spool 380p | ANTEX Soldering irons 95p gx:g way  380p Ioc FEMAL%&?EEW?%E, Jumgf‘;ir'fadsdgﬁ
pare Wire (Spool) 76p; Combs 8p ea. | C15W 525p C517W 545p X43 way P 1end 160 2 pin
- . 00y 260y 300
g}gc - TSgg 3;3: Wire Wrapping Stakes 100 250p | G1BW 850p XS25W 570p 2x75 way  650p 5 opah 2905 370: 4805 stg
COMPUTER CORNER Plastic Library CRYSTALS BBC MICROCOMPUTER
DISC STORAGE ooy
@ EPSONRXB80 Printer £209 Yoosn: 370 | SPECIAL OFFER THIS MONT
! 2y 3 HL S ONLY £315
- Hola 5‘(/:"ADs'sEkfttes £1.80 ?ﬁ:“i ;;g We stock the full range of BBC Micro peripherals, Hard-
@ EPSONRXS80F/TPrinter ........................ £219 s 2L 1.008M 275 | ware & Software like, Disc Drives (Top quality Cumana &
) DISC ALBUMS 128K 450 Mitsubishi), Diskettes, Printers, Printer Paper, Interface
® EPSONFX8O0Printer..............c.ccccooo..... £316 ; Car . ) oz 829 | Cable, Dust Covers, Cassette Recorder & Cassettes, Mon-
Attractively finished in beige | jgwp; sa5 | itors, Connectors{Ready made Cables, Plugs & Sockets),
©® EPSON FX100 Printer ........................ £429 | leather-vinyl, these convenient- | 184324 250 | Plotter (Graphic Tablet) EPROM Programmer, Lightpen
ly store up to 20 discs. Each disc | 29Maf, 225 | Kit, Joysticks, Sideways ROM Board, EPROM Eraser,
® SEIKOSHAGPS00Printer... .. . . £122 | can easily be seen through the | Zsmr; 225 | Machinecode ROM, The highly sophisticated Watford's
3 clear view pockets. TS HZ20HRT G BE'Eg DFIS WORgVéiSE BEEBCALC, Software (Edu-
KAGA/TAXANKP810Printer ... £242 ONLY £4.25 3.57954M eg | cational Application ames), BOOKS, etc. etc. Please
- e ; igm‘::ﬂ sogg send SAE for our descriptive leaflet.
® KAGA/TAXANKP910 Printer . 5Y4" Disc Drive 4032MHz 290 I
EA EA 4134304M 200
® BROTHERHR15 Daisywheel Printer . faizn 'y HEARLSERRNING Kiv o s et s L LT
£12 deoamrz 200 | @ C€S100 — TEC Cased with own Power Sljé)ply,
® Centronics PRINTER CABLE for all the above s 1e0 | 5/5, 40 track, 5%, 100K 119
printers to interface with the BBC Micro . . £7 §24288M 390 :
BBC MICRO soMH: 140 | @ CD200 —~ TEC Twin Cased with own PSU, S/S
614aMHz 150 10 T
® ZENITH 12" Hi-RES, Green Monitor 40/80 WORgAF’gKOACSESING exaow 200 | 40 track BT, 200K i
' - , Green nitor OMHz 150
h 7-168MH ; .
column select switch, value for money. £68 . o 3 S’gm"ll %38 ® tEPf%Q}fugg(l)?( Cased with own PSU, D/£S, 40
. . complete wor rocess- i 3 50 rac 4 49
® MICROVITEC 14" colour monitor. RGB input. | [ pac‘iage (whichpcc;n b | Somm 39 A A
Lead inct £165 : - 3
; 4 2 900MHz 200
heavily modified to your re- | semn, 239 |® EPSO'}' Jwin Cased with own PSU, D/S, 40
® MICROVITEC 1451 Hires 14" Monitor_incl | quirements, maintaining | 100U 17 | track, 5Ya%, 400K £299
Lead £237 A 107MHz 150
large d'_SCOU"t)~ We supply 1024MH; - 200 @® MITSUBISHI 5" Slim line Disc Drives double
® OL RGB MONITOR, medium resolution £239 | everything you need to get | 1204iz = 175 sided, double density, track density 96 TPI,
. G 12 kD e a BBC Micro running as a jagie s Sa20 track to track access time 3msec.
GA -res 50 | word-processor. Please call | 1a76smi: 280
® KAGA 12" Hi-res £309 | in for a demonstration. 1ovie s 42400 (@) ((::8430 —hSINGLESnanIng/g:)SHI a'm Itlane -
180MHz 180 ased with own 1 Megabytes
® TEX EPROM ERASER. Erases up to 32 ICs in | Example Package: :g:gggmm he (400K with BBC) ¢ £¥165
15-30 min. £30 | BBC Micro, with DFS Inter- | 22802 35 | @ cD 800 — TWI im i
) face, Wordwise, Twin 400K | 2¢930MHz 325 " N MITSUBISHL S (Im UReHS
® Spare ‘UV lamp bulbs £8 b U L N 29695MHz 150 Cased with own PSU, DS/DD, 2 Megabytes
TEC Disc Drives, 12" High- ZeTomiz. 328 (800K with BBC) £339
® 8'2"or 9'2" Fan fold paper (1000 sheets) £7 (150p) | res green monitor, Brother 2105 fea
. . 2
WANY MORE PRINTERS, MONITORS, INTERFACES HR15 Daisywheel printer, 3Bose6TM 240 51%." Disketies (Life Time Warranty)
0 , 3 OMHz 240
SVA”..ABLE. CALL IN AT OUR SHOP FOR DEMON- Beebcalc D& Datg%ﬁeosoft- 5‘,805&4:1 ;gg . 10 3M Diskettes S/S D/D £14
TRATION OR WRITE IN FOR OUR DESCRIPTIVE | ware on Disc, I1SCS, H
. 1160MHz 300 ;
LEAFLET. 500 sheets of paper, 4 way 145-8MH; 225 . 10 3M Diskettes D/S D/D £22

{P&P on some of the above items is extra) mains trailing socket, man--
2all in at our shop for demonstration of any of the | Uals and all cables.
above items. Be satisfied before you buy. Only: £1,119

b

FORD ELECTRONICS

Tel. (0923) 40588 Telex. 8956095
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Accuracy: 2% d.c. and resistance, 3%

300mA, 3.0A. Ohms 0-2kQ, 0-2MQ.
dB from —10 to +62 in 6 ranges.

Dimensions: 105 x 130 x 40mm.

EACH INSTRUMENT HAS A CLEAR MIRRORED SCALE AND COMES COMPLETE WITH A ROBUST
CARRYING CASE, LEADS & INSTRUCTIONS.
PRICES Our prices include VAT and postage and goods are normaity despatched by retum.

. 20KQN d.c. & KON a.c.
28 RANGES WITH PROTECTIVE FUSE

a.c.

28 ranges: d.c. V 100mV, 3V, 10V, 30V, 100V, 300V,
600V. d.c. TS0uA, 600uA, 6mA, 60mA, 500mA.
a.c. V 15V, 50V, 150V, 500V, 1500V; a.c T 30mA,

ONLY £21.60

THREE ACES FROM ALCON!

X 13 ng;zlgnes, ]
Ongy

HIGH QUALITY TEST INSTRUMENTS
AT SUPERDEAL PRICES

&@W Instruments _td.

£36.3

Please write or telephone for details of these and the many other instruments in the Alcon range,

measuring, ive and el 19 MULBERRY WALK - LONDON SW3 6DZ - TEL: 01-352 1897 - TELEX: 918867

b—

I Over 40 ‘O and ‘A’ Level subjects from which to
l choose. Your vital passport to-career success.

| COMPUTER RADIO AMATEUR’S
; PROGRAMMING LICENCE

| ELECTRONICS L g

DESIGN

FCOMMERCIAL
lART PROFIT

@
&

WRITING FOR

[TV, RADIO &
| AUDIO SERVICING

CAR MECHANICS

IBOOK-KEEPING & ACCOUNTANCY

| Name
| Address

| -
ICS Dept. EDS 55 @
ydeway Centre 01 622 991
I— Glasgow G3 8EF o (a||6hour39 1ICACC

Please send FREE DETAILS for the course ticked above.

5

B

P.Code.

BCS?
By 190

By
g

AAIT? BCY42
AAYIg B
| Y32 B
FREE CAREER BOOKLET R B
ACI® B
O ol e P e e e et o e i e e ACiZ) BOIS
ACIZ8 BO124P
. : Adix 3 [6ohs
Train for success, for a better job, better pay Ak m| oot
Enjoy all the advantages of an ICS Diploma Course, training A® 8015
you ready for a new, higher paid, more exciting career. Aci BOII
Learn in your own home, in your own time, at your own pace, e e
through ICS home study, used by over 8 million already! A oo
Look at the wide range of opportunities awaiting you. Nl e
Whatever your interest or skill, there’s an ICS Diploma Course A I
there for you to use. A o
Send for your FREE CAREER BOOKLET today — at no cost or pLz ot
obligation at all. A% B0
3 AFIX B0
LT SIS D SN SIS DI IS GIER IS GNEE GEUT ChGs MM I S S e e B80!

BCY34 150

P L R e s o e s e o
2
2
=
2!
&

-]

IR

1004 110 | TIP42A NTOA 8Y1n 258507 a
104 10 | P42C 2N.J08 BY164 258754 [
105 20 | IP4? NI BY176 2504% -]
108 i TiP4g M98 BY173 23CI060 98
130 110 PS0 NI BY1&2 25C1061 208
H1 %0 )l 12 | N3 B8Y184 2501 n
124 Ps2 120 1 N1 BY187 25C1161 110
1% P53 12 { N1613 BY13% 25C11 1%
Uza PS4 140 | NI BY26 280036 X
U6 105 IN202 BY207 2501A7 0
U208 06 2160 BY28 2501678 12
U208A 7 NZ1BA 8210 25C1%3 1%
U280 1 P BY23 25CA08
U325 P M) BY2S 120 | 25C229
8U3% P 222 BYZ% 25Cx8 180
BUA0S P NS BYZ]
BU406D Pi IN2484 BY28
BUAO7 P 2646 BY2% LOW PROFILE
BU40/0 P IN2904 BY2%
BU408 P 2305 BY293 8 pin [ ]
BU40BD il 208 YATE 14pn [
BU4s e 2907 YX10 16 pn 3
BU4% 120 | TIP! 2926 YXS5/350 18 pin
B8UD0 10 | TIP! M1 YXS5B00 2 pn 4
BUS2S TIP! YX55/800 Zpn 6
BUgD!I TP N3OS YX70/30 24 pin 1]
BUSE 128 | TIP! NS5 YX20/500 28 pn 2
BUSOT TP N3055H BYX20/800 0 pn 5
C1060 TIP4] R IN.3440 BYG1/800
MJZ00 Y TIP2355 2N.3442 0A74
MIZS01 10 | TIPIOSA N30 QA% YOLTAGE
MJ2955 TIPX055 MNIM 0A81 REGULATORS
MJ3000 115 | TISAS N304 0A200 7806
MJ301 115 1 I IS 0: 7812
MJEZSA Tis6) NI IN.914 7815
MJEI0A hi! N30T IN 400t i
MJE340 nsx N3IB IN.4002 T4
MIETSO npa1 WIN N 4003 7906
MJES2D TIPK NI 4004 m2
M VK1010 WA 4005 815
o] W MBI 4006 218
0C2 W N 3866 4007 94
0L 1 VNEBAF 1 NJ[W 4148 T8L05
0CX 120 | WNBBAF - 115 | 2N3904 SA00 7812
0C4s VNBIAF 1 5401 10 | 78L15
ocn Far 317 2N306 AN 10 | 78L18
0cr2 ZTXI08 2N40) S48 1" |74
0200 140 | ZTX103 2N 408 5404 1 | 75
R20088 b ZTXan INAST A0 12 1ma2
R20108 Znam MNA0S8 SA06 13 | 815
TAGHMS ZTXH01 M 483 5407 13 | LMK 100
TAGMM X0 N4 N 5408 13 | IM317K
i) ZTX3m 2N.5061 2 M3ITT 180
nezA Farx .3 7 | NS294 MK o0
jilic- o Fap. %71} M52 ZENERS 1) 174] 2
PN ITX3% 6108 A00MY BZYSS | 7BHGKC 50
m ZTXS00 3 | 2N 6107 Range 2¥7 to | 7BHOSKC
TIP31A ZTXS01 MBI03 k3 6|7BGUIC 1%
TIP3IC nem ] 13W Zeners | T9GUIC 21
ez ZTX5m 1 BZXB1 @ _§ 9HGKC
TPRA ZTX504 Nl 12
nenc ZTX550 AATIS 9
plicsd ol % | BY100 o
P BT R | BY13 22 | JAPANESE AN-214P
-TIPAIA INB® 0 | BYI2% 6 | TRANSISTORS | AN-240P 158
TiP4IC pa ) & | BY1Z7 8 | 258324 5 -380

Please add 50p P&P and VAT at 15%. Gowi, Colleges. etc.
Quotations given for Large Quantities

Alt brand-new Components. All valves are new and boxed
Ring for items not listed. We stock 3,000 items

orders accepted

Please allow 7 days for delivery

GRANDATA LTD.

9 & 12 THE BROADWAY, PRESTON ROAD
WEMBLEY, MIDDLESEX, ENGLAND
Telephone: 01-904 2093 & 904 1115/8

Telex: 932885 Summit

Practical Electronics May 1985



TOP QUALITY COMPONENTS,
LOW PRICES, QUANTITY

TOP SERVICE WITH LESS TO PAY
THAT'S THE T KK wavy.

DISCOUNTS, FAST SERVICE
FREE P&P OVER £20

LINEAR ICs : OPTO LEO CLPS 3 PRINTED CIRCUITS BT STYLE PHONE
] 3mmred 9 Smomred 9 breglass copper-clad laminate Push on/off {3A mains) CONNECTORS
Q 3mm green 12 5mm green 12 Plain Sensmised Sub. Min. Toggle:
80 | 3mm yellow 12 5mm yellow.12 o 1m: SPST 5% 0POT NEW LOWER PRICES
MM74C311650 55 Rectangular, square, arrow or 23 OP Centre Off Starter kit (includes Master, Sec-
MM74C315 9% X | trangular {fiat face) Etch resist transfers. Slider OPOT 17 ondary. 20m cable. line cord, clips,
MM74C3223.90 35 Red 15  Green 18  Yellow 18 Pads, straight/curved tracks. 0IL Switches: etc} all you need to rewire your
MM74C326 4.50 -] 55 Bicolour €5 Flashing Red50 | Oil pads (state type) 50 4-way 80 6-way %0 hone - with instructions  9.50
NES67 [¥] 18 Tricolour Y Ferric Chioride {250mL) 158 8-way 1.00 aster {flush) 280
$5668 0 18 Round 2 Continuous 55 £tch Resist Pen 75 Rotary Switches Master (surface) 280
900 S5760° 9 4071 18 | Rectangular 45 Titan 12v Orill 1025 | 1PIZW _3Paw  4P3W Master (mini surface) 300
800 SAB0529 28 4077 20 | 174/TILIN 55 MOC3020 110 | Reiiant 9v Oril 690 SOCKETS |Colitl) Secondary (flush) 200
95 SABOBOO 16 4081 16 L0748 170 MOC3040 150 | Twist Orills . 20 pin 14 Secondary (surface} 200
310 SL440 4024 ¥ 4093 » | ORP12 7S MELU » 400V TRIACS 8 pin 1 22 pin 15 | Secondary {mini surface) . 220
40 4025 16 4511 a8 Seven Segment LED Oisplays 14 pin 8 24 pin 17 Oual outiet adaptor
n 4026 70 4514 1.00 OL704 3¢cc 75 40ig1.8"ce 4A 8 3A 16 pin 10 28 pin 17 4-way line cord with plug to
80 FNOS005 ca 85 OIRECT DRIVE | 6A with diac8s 124 18 pin 1240 pin % Z;t”.,"ni el 175
) COMPUTER ICs FNOS07.5 ca 85 Oisplay  7.00 | 8A isolated 16A ~ ZF Sockets et
. b N grlESpe 200 2400 320 480 g2 4-way line cord {per m) 2
1&]’ % %g gssgfx CPU %g BOXES Plastic with lid G ?,:?5:40, IDC CONNECTORS Unapproved to BY connector 2.00
5% 6821 120 780A CTC 155 | By 15x88xT5mm - DIODES [ orvil L Ang. Plug-in Extension Ringer  6.00
L] 6850 150 Z80A PI0 155 B2 95%71X35 %0 1N4001 4 1N4148 3 PCB Plug Socket 10C insertion Tool i}
12 B3 115%35%37 110 | 1Na0o4 6 13W Zeners15 | 20 way 90 100 CEI?I!E_C“DS per 25|) 5o
140 MEMGORIES B4 140X 30X 55 150 | 1Naoo7 7 400mW Zeners8 | 26 way 1.00 115 | NOTE: 10C normaily supplied.
110 l T o gg %%::3:;; %g BUZZERS 433 a:x :_3’2 :ig ANTEX IRONS
I 10 140 : f : : 240
. e et Utherboxes inchuding wide ange | 03 e e ocrone - o | I ¢ oan 3% Twe  om
190 CRYSTALS boxes in our catalogue Piezo low current 4mA at 12V 95 | AA 0 1.2A/Mr 210 25 Watts 590
68 4.0M 12 ) Piezo 240V a¢ 120 | Universal Charger 650 | ST& Stand 190
8 ?%M L;'; ‘}3?” 150 7 wae alarm unit 270 | PP3Charger 390 | Chrome-plated Bits
1 4.1352 180 7
e J76M 130 60M . 130 RIBBON CABLE COMPONENT PACKS BEGINNERS
280 32768M 160 6.144M 140 1.5in. 8ohm 8  2in. 8ohm 70 R 1 650 Resistors 47R 10M O
o 2%5in 8ohm 70 25n,64chm 80 | 30 iYager me;ge p:'orn:‘rw:ded e e PR CTS PACK
475 REGULATORS 5.5in. 8ohm 8W Hom 675 | Bway 150 10way 70 | 2 4016V Electrotytics 10-1000uF. | Contains solderiess breadboard.
215 C’VS‘BIEB?WCE 9 1 sway 220 20way 140 5 per value 325 | components and bookiet with
280 78L05/12/15 30 78051215 50 | Magnetic Earpiece B 1 Screened cables and connecting | 3 60 X Polyester Capacitors. instructions to build TEN fascinat-
29 TSLO215 S5 7905 5 | Utrasonic trans (pair} 350 | wire also stocked 081 10F 250V § values ing electronic projects, e.g. ther-
380 Variable: LM723 40 Crystal mic insert : y 4 45 Presets 100R 1M mostat, burglar alarm, light-
250 ZN1034E 85 LM338K(5AI500 | Telephone pick up coil Ml D CONNECTORS 5 30 Low Profile IC Sockets. operated switch, electronic lock,
9 W 25w 8, 14 & 16 pin 240 touchswitch, siren. Requires 3V
TRANSFORMERS Pug S5 & 90 25 Red LEOs {5mm} 175 PP3 battery. 1250
assis Mounting ro FREE 28page (S;ocka( : 1:;2 1_;!5)
catalogue send 9x€ SAE today! over SPO256AL? 415 3 r
SOSV/100mA e e Baod s 7 Rt Aol P 15W 1 5 INFRA-RED REMOTE
12-0-12V/100mA RING 01-567 55101221451 bt e W, CONTROL KITS
9-0-3VII1A Five Six Seven Eight Nine Ten

These kits are designed to enable infra-red
remote control to be incorporated into virtual-

12:0-12V11A
15-0-15V/1A

ELECTRONICS

11-13 Boston Road

London W7 3SJ

- 3 " ly any application from switching car locks or
MICROPROCESSOR FM Micro Transmitter alarms to-controlting Hi-Fi or TV. The applica-
Stabilised Power Supply tion will determine the interface circuitry
Clock/Timer . TIMER KIT 2 x 10w Stereo Amplifier between the receiver and the controlled de-
Clock/Timer + Box £17.40 2 x 40w Stereo Amplifier vice. General instructions and applications
XK101 Electronic Lock g Designed to con- = Pushbutton Stereo Preamp are supplied. The kits are coded and provide a
XK102* 3-Note Door.Chime £5.50 trol 4 outputs Tone & Volume Control high degree of security and.noise immuni
XK104 Solid State Switch £2.40 | independently g‘l’:‘;’g‘ ggggf"e'}“ga e -
XK112 Mains Wiring Remote switching on and = MK 18 Transmitter Kit for use with
; Transmitter £9.80 f q
Control £42.00 off at preset times 3 MK 11/MK 12 receivers. Requires PP3 battery.
XK113 MW Radio £5.50 | over a 7 day cycle. Receiver for above £1550 | Sise 8 x 2 x 13cms. Range approx. 60 ft. gt
TD300Kt  300W Touchdimmer ﬂ?,g LED display of aime ar;(d day, deaﬂ ly Ip;o— £6.80
TS300Kt 300W Touchswitch £7. grammed via 20 way keyboard. ideal for Keyboards for MK 18
LD300Kt 300W Lightdimmer £3.95 central heating ,comrolk(inglt;diBng differerl:t DVM/UL TRA SENSIT,VE MK 9 4-way for use with MK 12 £1.90
TDR300Kt IR Remote Controlled switching times for weekends). Battery back- MK 10 16-way for use with MK 12 £5.40
Lightdimmer £14.95 up circuit-Ancludes box. THERMOMETER KIT Mk 13 11-way for use with MK 11 £435 |
MK6* IR Transmitter for 1B time settings. Based on the lCLA7126 and a 3% digit liquid MK 11 Receiver Kit f mains powered.
TDR300K and MK7 £4.50 crystal display, this kit will form the basis of a Provides 10 latched pius 3 analogue outputs
TDE/Kt Touchdimmer extension £2.50 CT6000K £39.00 digital multimeter {only a few additional resis- ideal for controlling audio amplifiers. TV or
TSA300Kt ‘ls”u‘:vr;(e;:rl‘)%%\)'ﬁuch et XK114. Relay Kit for CT6000 in- u}_rsd:;nd switches -’Jse'eé‘”i-'&? :hde‘ags Sl:p- :Ig(:nl:;?é;dwhere control of light bngh(nie%sslg
. plied), or a sensi igi ermometer i
MK1 Thermostat £4)60 | cludes FCB, connectors and one {=50°C to + 150°C} reading 0.1°C. The kit has a
MK2 Solid State Relay £2.60 gazy"‘o\(v/'g gcggr"’!;;‘; o (GRS £3.90 sensitivity of 200mV for a full scale reading MK 14 AC Power Controller Kit for
MK4 Proportional Tempera- : automatic polarity and overload indication. {phase) controlling AC loads from MK 1.1
s thtﬂng Co#troﬂe(zkw) ggg 701 115 Additional Relays £1.65 Typical battery life of 2 years (PP3) £15.50 analogue outputs. eg lamp dimming. £5.20 |
ains Timer .
MK7 Single Channel Infra MK 19 Stereo Ampilifier Controller Kit
Red Recelver {240V) £10.50 SECURITY PRODUCTS for remote control of bass, treble and volume
MK16 1Mair\s Powered IR e L. Detects intruder's body heat. Range 10 {or balance) by MK 11. Includes a one of 10
ransmitter . 7 . 12V DC, n/o & n/c contact. Size: 4 X 2 decoder remote channel or input selection.
. Protect your home and w metres. 12 . VO ze <
MKI  SpeChnadite  ciose! | popemy and save by ezt | Maybe comgead b b S
s 5 building your own bur- Alarm Control Unit. 4 input circuits, Z-instant P P Y Sy 3
Alllnlfilt:d'eslng.l’gelndu?:s 'YOH:SDW‘g'- glar alarm system and 2-delayed. Adjustable entry, exit and £10.70
include S, components an 3 alarm times. Built and tested. Fuli instructions
assembly instructions. i ize: : MK 12 Receiver Kit mains powered
For Iunhll details send S.A.E. Stair Mat 23 x 7 in (950 120) £1.70 ?; p[ggd(gsf:(zre.'go?o XRL3nlxi3omm, Sugnglgo with 16 latched or momentary ’:)uvlvpt:fs.
FoonMag29 1840 (95012008 £260  Smoke Detector. Easily instalied, No adjust- | Latched version is for applications requiring
Es'ggﬁgrm' connecting bloc| go30  Ment 1 year operation from PP3 alkaline 0"'9 :?U'DU'\(A on 811 a '{;"er eg TV char'me:
=Tt - e 5 battery. Consumption 25uA. Size: 175mm selection. Viomentary type gives an outpu
DL 1000K — This value-for-money 4 way chas- | Door/Window Contacts. Flush dia, X 45mm. White plastic case. (50 165) only during transmission. Lines may be
fr:.:‘ea';‘;;j b'e'fic'ﬁg"oglal S ciice 3"21‘:_’";5 mounting, 4 wire, Magnet/switch latched as required.
BLZ 1000K = & lower cost uni-directional | horFalr ©0140) €095 8W Hom Speaker. 55 ins. B ohm. Ideal for | Size: 9 x 4 x 2cms. £13.50
version of the above. Zero switching to e~ | (g50145) ] 250 SEry,oc 25m lead and 35mm jack Blug | i 15 Dual Latohod Solid Staté Relay
do‘:,c',eo',?;f?'eo"f, ¢ sllowing audio ‘Lo | Window Tape Terminations Ultrasonic Burglar Alarm. Self-contained | for switching mains loads such as lamps, TVs,
light res or?ste (D&/‘I) 9 704 Per Pair. (950 150) £0.36 mains or battery powered unit complete with etc, from the outputs of the MK 12 {momen-
0%3 2 i i Key-operated Switch. 1.5A/250V horn and AC adaptor. Inputs for pressure | tary). 15 items may be switched independent-
000K — 3-channel sound to light kit fea- P! B A t : . N
SO k SPST Heavy chrome metal. ly using 8 MK 15s. Triacs {not supplied}
tures zero voltage switching, automatic level 0 4 mats and other sensors together with exit/ y using i d pp
control and built-in microphone. 1kW. per {350 120) ’ £4.50 entry. delays enable this unit to be used as a switch at mains zero to reduce interference.
channel. £12.95 Passive infra-Red Detector complete system. £45.00 + p&p £2.20

Shop Hours:

ORDERING INFORMATION:
ALL PRICES EXCLUDE VAT

FREE P&P on orders over £20 (UK only), otherwise add

75p + VAT. Overseas P&P: Europe £2.75. Elsewhere

£6.50. Send cheque/PO/Barclaycard/Access No. with
order. Giro No. 529314002.

LOCAL AUTHORITY AND EXPORT ORDERS WELCOME

TEL: ORDERS: 01-567 8910
ENQUIRIES: 01-579 9794

Mon. to Fri. 9am
Sat. 10am

5pm
4pm

GOODS BY RETURN SUBJECT TO AVAILABILITY J
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y Top Value In Test

Equipment

Select the Function and It
Selects the Range
Automatically

e Automatic Power Off When Case Is Shut

e Folds Into Compact Case
e Automatic Polarity

With Wrist Strap

[A] 25-Range Folding Multimeter. Features include fuse and Folding LCD Multimeter With Autoranging. Features

surge-absorber protection, banana-type probe jacks and 4” 3-
colour mirrored meter with automatic shunt protection (when
folded shut). DC Volts: 0 to 1200. AC Volts: 0 to 1200. DC
Current: 0-60uA, 3-30-300 mA. Resistance: 0-2-20-200K-2
megohms (centre scale 24). dB; —20 to +63 dB. Requires

extra large 11/16"” non-glare display with adjustable viewing
angle, a “beep” indicator for quick continuity testing, and zero-
ohms adjust for super-accurate low resistance
measurements. DC volts to 1000. AC volts to 500. Up to 10
amps AC and DC. Resistance to 2 megohms. Open: 107/ x

WAA"Ibattery MDD . . v Lt st - oo £22 95 45/ x 112", Requires two “AA” batteries. 22-193 .. £69.95

Transistor Checker and
Digital Logic Probe

Reference Books

£Q95 £4495 Rz .
/ — T .‘f’

Dynamic Transistor Checker. Makes Go/ iy :

No-Go tests on small-signal and power types a4 N

and allow you to match similar transistors.

Indicates relative current gain, “opens” and
Semiconductor ‘Reference Guide.
1985 edition! Exclusive cross-reference and
substitution section lists over 80,000 types.
276-8008 .. B et g '£4.49
Getting Started In Electronics. The
perfect introduction to the exciting world of
electronics. Learn to build your own circuits.
Overload | 128 pages. 276-5003 ................. £2.49
and Timer IC Mini-Notebook.
Polarity reference and hobby book. Large schematic
Protected | diagrams. 32 pages. 276-5010 .......... 99p

“shorts”. Requires “AA” battery.
22:025 TP B e e £9.95

Digital Logic Probe. The fast way to
“peek inside” TTL, LS and CMOS digital
circuits. Colour-coded LEDs indicate
high, low or pulsed logic states (up to
10 MHz). Minimum detachable pulse
width: 50 ns. 36" leads with clips
obtain power from circuit under test.

Low currentdrain. /
22:302. .. o - it £14.95

Take A Look At Tandy, Today! @TJ

Visit your local store or dealer and see these and many more

Ask about

bargains. We service what we sell - over, 2,800 exclusive lines! Vour Tandy
See Yellow Pages For Address Of Store Nearest You Eeteonal o%':rlge

. Known As Radio Shack In The U.S A.

Prices may vary at Dealers
Offers subject to avaabiity

OVER 9,000 STORES & DEALERSHIPS WORLDWIDE t
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TOO LONG
ACK in the early days of
semiconductors many users
werd asking about life expectancy.
After all this was something new
that would be used in significant
guantities in a vast range of equip-
ment. With various devices still
working continually after twenty
years in certain applications—
submarine repeaters being the most
obvious—semiconductors have
more than proved themselves. In
fact they have proved so reliable
that they are very often outdated
before they wear out. Many
manufacturers would also say that
they last too long, there being only a
very small replacement market.
While problems have been found
in track migration on printed circuit
boards and even migration of silicon
used in cleaning fluids, which can
contaminate electrical contacts,
little problems have been dis-
covered in basic semiconductor
operation. Perhaps the outstanding
development pace of new manufac-
turing processes has something to
do with this as technology moves
on before lengthy reliability periods
have elapsed. If a particular compo-
nent is found to fail it is likely to be

replaced by another device and

therefore the problems are often not
investigated.

All this gives us some headaches
with the projects we publish. The
general longevity of semiconductors
means equipment lasts for many
years before it fails; the project you
built five or more years ago is likely

to still be working. That is fine while
it is still working but when the unit
fails the problems start.

OBSOLETE

These days semiconductor
manufacturers tend to deem their
products obsolete after a few years,
sometimes after a few months if
particular specialist devices are not
very successful. When your project
fails it is quite possible that the
replacement part required is no
longer available. In essence we are
being pushed by obsolescence into
accepting that when equipment fails
it has become a throw-away item.

This has forced us to advise
readers not to contemplate any pro-
ject more than five years old and
that we simply cannot provide infor-
mation, data, diagrams or advice on
any article more than five years old.
It is quite surprising that many
readers pick outdated designs to try
and construct when more modern
technology often provides a better
and cheaper alternative.

So we are sorry to say that we do
not advise construction of anything
published too long ago and even
after a year or so we recommend
checking that all parts are available
before you start buying.

~

BACK NUMBERS and BINDERS . . .

Copies of most of our recent
issues are available from: Post
Sales Department {Practical Elec-
tronics), IPC Magazines Ltd.,
Lavington House, 25 Lavington
Street, London SE1 OPF, at £1
each including 4nland/Overseas
p&p. When ordering please state
title, month and/or issue required.
Binders for PE are available
from the same address as back
numbers at £5.50 each to UK or
addresses, including
postage, packing and VAT.

overseas
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Letters and Queries
We are unable to offer any advice on the
use or purchase of commercial equipment
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designs published in PE. All letters requiring
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ped addressed envelope, or addressed en-
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advertisers; where we anticipate difficulties
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ponents used.
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Items mentioned are available
through normal retail outlets,
unless otherwise specified.
Prices correct at time of going
to press.

WS &

Two fully autoranging 34 digit multimeters
have been added to the Beckman Industrial
Circuitmate series, the hand-held DM77 and
the DM 173 probe meter, the latter being one of
the smallest meters in the worid.

Operation is extremely simple, the only ac-
tion required, after switching on, being to
select the required function (with a rotary
switch on the DM77 and a sliding switch on

MULTIMETER MELL

The choice of multimeters presently available to the electronics industry
is indeed comprehensive, as any engineer will testify. For the home con-
structor, however, this bewildering field can often seem daunting when
the purchase of a new or replacement instrument is the order of the day.

the DM73). The instrument then
automatically selects the range that provides
the best resolution, the chosen function being
shown on the display. They are therefore ideal
instruments for applications where the
magnitude of the input signal is unknown or
uncertain.

The DM77 has five d.c. and four a.c.
voltage ranges (to 1000V and 600V respec-
tively), two a.c. and d.c. current ranges of
200mA and 10A and five resistance ranges of
200ohm to 2megohm. Resistance can be
measured withdow power for use inside elec-
tronic circuits, or high power for measure-
ments out-of-circuit or inside electrical cir-
cuits. A buzzer is incorporated. for continuity
testing and circuit tracing. The DM77 costs
circa £52 inc. VAT.

The DM73 is ideal for voltage and
resistance measurements in hard-to-reach
locations. It has four a.c. and d.c. voltage
ranges from 2V to 500V, four resistance
ranges from 2Kohm to 2megohm and a
buzzer for continuity testing and circuit trac-
ing. A ‘display-hold’ button facilitates
measurements in confined spaces, allowing the
display to be read after the probes have been
removed from the circuit. The DM 73 is priced
at circa £46 inc. VAT. For your local stockist
ring Beckman on 021-742 7761.

It's a hard, amorphous brittle substance, a
bad conductor of electricity, usually
transparent. It’s made by fusing together one
or more of the oxides of silicon, boron or
phosphorous with certain basic oxides (e.g.
sodium, magnesium, calcium or potassium) it
is then cooled rapidly, to prevent crystallisa-
tion; yes, you've guessed it—glass.

Besides its more obvious uses this multipur-

SPEGIAL AGENT FOUND

pose material is an excellent cleaning agent.
The abrasive properties of the ends of a tightly
packed bundle of glass fibre strands are sur-
prising;, a London company has now
produced a propelling pencil type tool that
concentrates the ends of such a bundle for
localised cleaning jobs.

The most obvious uses in our field of course
are for the cleaning of electrical contacts as a
pre-soldering treatment etc. Awkward and in-
accessible places can also be dealt with. The
length of protruding fibre can be altered to in-
crease or decrease abrasive power.

The Speedplate pencil is supplied with two
replacement fibre bundles and retails for circa
£1.75 from High Street d.i,y. and motor ac-
cessory shops. Further details from, Gunsons
Colorplugs Ltd., 40 Warton Road, London
EI5 2JU. (01-555 7421).

WATFORD
IVIOVE ON UP

In the twelve years since starting business
Watford Electronics have come a long way.
Now firmly ensconced in their new 9,200 sq fi
premises, they also topped the £5m turnover
figure last year.

The new premisesare owned by Watford
and have been designed especially to meet
their needs, including a well equipped
penthouse flat for the MD—so there is no way
he will be any less involved in the continuing
development of his company. The extra space
gives Watford improved storage, packing and
administration areas. Customer facilities now
include a car park in front of the building and
a very pleasant spacious service and
demonstration area.

l|)

e

Watford stock a very Iarge range of general
components and i.c.s and have more recently
gained a strong reputation for their excellent
range of BBC Micro peripherals and their
aggressive pricing of BBC Micros.

BBC Video
Package

Crofton Electronics has specialised in video
engineering now for some 16 years and
their product range covers everything from
cameras, leads and lenses to monitors,
software and complete surveillance
systems.

They are presently offering an impressive
video package for the BBC micro. The offer
comprises a video digitiser, a video camera
(16mm lens), a processing ROM and a
printer dump routine on the disc—of your
choice. The package costs £460 inc. VAT
and p&p.

Limited space here will not allow a
detailed appraisal of this equipment—full
details, however, can be obtained from
Crofton Electronics, 35 Grosvenor Road,
Twickenham, Middlesex TW1 4AD. (01-
891 1923).
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Automatic WHAT’S THAT

Stripper

B&R Electrical Products Ltd. have introduced
a high-quality, self-adjusting wire stripper/
cutter (Model TC 1017).

The tool operates in one continuous action
by gripping the insulating material in its metal
jaws, simultaneously cutting through it and
removing the insulation by the sliding action
of the blades. Moulded into the jaws of the
tool are graduations in millimetres and inches
to assist measurement of the length of insula-
tion to be stripped.

The new tool is robustly constructed and
self-adjusts during operation to enable fast
and accurate stripping of insulation from most
types of insulated wire (solid or stranded) with
outside diameters from 0-5 to Smm, without
damaging the wire. This product represents
very good value especially as the manufac-
turers have arranged a special price of £4.99
inc. VAT and p&p for PE readers. Available
from Featmarks Ltd., PO Box 16F,
Chessington, Surrey KT9 2DA {01-391
0485).

NUMBER ?

An interesting addition to the ‘incredible
range of multi-purpose digital wristwear
is now available from Casio.

Outwardly the Data Bank 500 is a con-
ventional wristwatch, yet it boasts a

singularly useful memory facility
Namely that it can memorise up to 50
sets of six letters and 12 figures which
can be recalled by the user at any time.

Besides the obvious—telephone num-
bers, bank account codes, anniversaries,
etc., the Data Bank 500 lends itself to
more bizarre recall work.

Personal or secret information might
feasibly be fed into this ‘timepiece’, the
depth of which could arguably be
weighed against the fear of losing it.

MODELMAN

1It’s not often we get a chance to combine work
with leisure, but Martin Sims, a research
engineer with Thorn/EMI at Wells, seems to
have done just that. Both he and his 1/7th
scale helicopter have been instrumental in
solving radar calibration problems at the RN’s
Frazer gunnery range at Portsmouth. F
As can be seen from the picture, the model
was used to support a trihedral reflector which
was suspended in the alr over an RSRE ex-
perimental I-band radar system. The reflector
appeared to the radar as a 10-metre diameter
target. Accurate calibration depended upon
maintaining the ‘target’ at a constant height of
80 metres at a range of 1km, for four minutes.
The helicopter-borne reflector provided an
extremely effective low cost solution to the
problem of radar ‘multipath’ or spurious
reflections from land or water lying on the I
range which had previously caused problems.

e i R ]

Eoumidown ...

Please check dates before setting out, as we cannot guarantee the ac-

Edinburgh Al

IBM Computer User May 14—16. NEC B/ham O

Business Telecom May 2 1-23. Barbican, London O

CETEX (Consumer Electronics Trade) May 26—29. Earls Court M
Scotelex June 4-6. Royal Highland Soc., Exhibition Hall, Ingliston,

Software June 4—6. Earls Court, London K2

The Computer Fair June 13—16. Earls Court K2

Networks June 25-27. Wembley Conf. Cntr.-O

Cable July 9-11. Metropole, Brighton-O

Personal Computer World Show Sept. 18—22. Olympia 2 M

Electron & BBC User Sept. 27-29. UMIST, Manchester L

Electron & BBC User Nov. 14—17. New Horticultural Hall, London L

curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any -electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott.

IFSSEC (Fire/Security) April 15-19. Earls Court, London S
The Northern Computer Show April 16—18. Belle Vue, Manchester K2
Cast (Cable & Satellite) April 16—18. NEC B/ham F5

Communications April 23-25. Olympia I Al  [Inst. Electronics { 0706 43661

Photoworld April 23—May 6. Earls Court I E Evan Steadman ¢ 0799 26699

CAD April 26-28. Metropole, Brighton K2 F5 ¢ 01-487 4397

British Electronics Week (includes: All Electronics, Circuit Technology I ITF ¢ 021-705 6707

& Fibre Optics) April 30-May 2. Olympia E K2  Reed Exhibitions, Surrey Ho., 1 Throwley Way, Sutton, Surrey.
Custom Electronics & Design Techniques April 30-May 2 E L Database ¢ 061-429 8157

Field Service & Repairs April 30~May 2. Olympia 2 E M Montbuild ¢ 01-486 1951

Apple May 9-11,Novotel, London L (o) Online ¢ 01-868 4466

Automan (manufacturing) May. NEC T1 S £01-387 5050

Electron & BBC May 9-12. New Horticultural Hall, London L T1 Cahners ¢ 0483 38085
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AMSTIRA

HE Amstrad CPC464 computer is a highly versatile

machine which is well suited to many applications, in-
cluding those associated with user add-ons. The interface
which is described in this article, together with the correct
software, enables the CPC464 to be utilized as a sequencer
for a synthesiser which has the standard five volt gate/
trigger pulse input and one volt per octave control voltage
input. The note is programmable over more than five octaves
{including all semitones), and the gate time, plus note
duration are also programmable.

With its genuine 64K of RAM a large number of notes can
be accommodated. In fact the program enables up to one
thousand notes to be entered, and with a slight modification
it could probably be made to take sequences several times
longer than this. The program includes editing facilities, plus
the ability to save sequences on tape and reload them when
required.

SYSTEM OPERATION

Driving the gate or trigger input of most synthesisers is
perfectly straightforward since all that js needed is a signal
at standard TTL levels. A single bit digital output is therefore
all that is required to drive this input. Driving the controf
voltage input is also fairly straightforward for a synthesiser
which has standard one volt per octave (logarithmic) input.

With this type of synthesiser the contro! voltage from the
keyboard is provided by a potential divider which has a
series of equal value resistors. It thus provides a series of
output voltages with an equal step size from one note to the
next. It is quite easy to simulate this with a computer, and all
that is required is a normal (linear) digital to analogue con-
verter. With this type of converter, if writing "1 to the circuit
gave an output voltage of (say) 10 millivolts, then ‘2" would
give 20 millivolts, ‘3" would give 30 millivolts, and so on.
The keyboard of a synthesiser gives increments of about 83
millivolts, and it is just a matter of scaling the output of the
digital to analogue converter to precisely match this.

Note that some older synthesisers have a linear control
voltage characteristic which, paradoxically, has a non-equal
increment from one note to the next, but d linear relationship
between the control voltage and the output frequency. In-
struments of this type cannot be used with the interface
featured in this article, and can not easily be interfaced to a
computer.

The block diagram of Fig. 1 shows the general arrange-
ment used in this interface. An address decoder is used to
activate a single bit data latch when data is written to a
suitable address, and this latch provides the gate or trigger

NTII[SIS[II

 INTERFAGE

R.A.PENFOLD

pulse signal. This output can be placed high or low, as
desired, under program control. The address decoder also
activates a six bit data latch which is used to drive the digital
to analogue converter. The converter is in fact an ordinary
eight bit type, but in this application only six bits are nor-
mally used as this is sufficient to give a range of 63 notes,
which is about the limit for most synthesisers. The two least
significant inputs of the converter are simply tied to the
negative supply rail.

6 8IT 0/A
LATCH CONVERTER
DATA GATE
06 0=4 atch f° our
RECTIF I1ER
ADDRESS +10vo—q  AND 0SCILLATOR
DECODER SMOOTHING,
PE16576

Fig. 1. Block diagram of the Amstrad Sequencer

The converter has an output that increments in units of
nominally TO millivolts, but as the two least significant bits
are not used here this is boosted to 40 millivolts. This is not
sufficient to drive the control voltage input of a synthesiser,
and an amplifier is used to boost the output voitage by a fac-
tor of about two times.

A gain control enables the output voltage increment to be
trimmed to exactly the correct figure. An offset null control
enables any d.c. offsets in the system to be trimmed out so
that good pitch accuracy is obtained at the low frequency
end of the range.

The circuit is powered from the five volts output of the
CPC464, and this is the only supply output which the
machine provides. This is inadequate to drive the amplifier
stage which must provide a maximum output voltage of just
over five volts. This problem is overcome by rectifying and
smoothing the output of an oscillator to produce a stipply
potential of about ten volts for the amplifier stage.

Practical Electronics May 1985
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Fig. 2. Complete circuit diagram of the Amstrad Sequencer

CIRCUIT OPERATION

The full circuit diagram of the interface appears in Fig. 2.
The unit connects to the floppy disc port of the computer
which is really a general purpose port which makes available
the full address, data, and control buses of the computer, as
well as a number of other useful lines.

Address decoding is provided by IC2 which is a triple
3-input NOR gate, but in this circuit one of the gates is left
unused, and the three inputs of one of the other gates are
connected together so that this gate acts as a simple
inverter. IC2a decodes the TORQ (imput/output request), WR
{write), and A10 lines, giving a high output when all three
of these lines are low. 1C2b inverts this signal to give a
negative latching pulse to IC1 and IC3.

This method of address decoding may seem a little
strange by conventional Z80 standards, with just one of the
address lines being decoded with the relevant control bus
lines, and one of the eight most significant address lines at
that. However, the CPC464 does not have the conventional
form of Z80 input/output mapping where the eight least
significant lines of the address bus are decoded to give up to
256 addresses, and the eight most significant lines are left
unused. Instead, input/output circuits are activated by taking
the appropriate one of the eight most significant address
lines low, while the eight least significant address lines are
available for use if an input output device requires several
addresses. This is similar although not identical to the
system used in the Sinclair Spectrum computer.

Address line A10 is available for use with external add-
ons, and it is therefore this line going low that is used to ac-
tivate the sequencer interface. Of course, with only one ad-
dress line being decoded there are numerous addresses that
can be used to operate the interface, but in practice it is ad-
visable to only use &F800 as with the only exception of A10
this leaves all the address lines high and will not produce
spurious operations of internal circuits of the computer.

IC3 is a dual D-type flip-flop, but only one section is
utilized here: it is used as a- data latch with the latching
pulse from the decoder circuit applied to the “clock pulse”
input. The gate/trigger pulse is obtained from the Q output of
the flip/flop. '

The digital to analogue converter, IC1, is a Ferranti
ZN428E. This is a conventional type having an integral
2.55V precision voltage source, eight electronic switches,
and an R-2R resistor network. The voltage reference re-
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quires discrete load resistor R1 and decoupling capacitor C1.
The output from this stage is coupled to the input of an
operational amplifier (IC4) which is used as a non-inverting
amplifier. R3 and VR2 form the negative feedback network
which set the closed loop voltage gain of the circuit, and
VR2 is adjusted to give the correct level of voltage gain. VR1
is the offset null control for IC4.

6 3
COMPONENTS ...

Resistors
R1 390
R2,R4 1k (2 off)
R3.R5 10k (2 off)
All fixed resistors are 0-25W 5% carbon
Potentiometers
VR1 10k 0- 1W horizonta! preset
VR2 22k 0-1W horizontal preset
Capacitors
Cc1 14 63V radial elect
Cc2 2u2 63V radial elect
C3-Cs6,CY9 100u 10V radial elect:{5 off)
c7 4n7 carbonate
c8 100n ceramic
Semiconductors
D1-D4 1N4148 (4 off)
IC1 ZN428E Constructor’'s Note
1C2 74LS27 A complete listing of the
1C3 74LS74 sequencer program is
IC4 CA3140E available for £1 inc. P&P
I1C5 NE5S55 from our editorial offices.
Miscellaneous

SK 1, SK2 standard jack sockets (2 off)
Printed circuit board PE 505-01

Case 133 x 102 x 38mm

2 x 25 way 0-1 inch pitch edge connector
16 pind.i.l. i.c. holder

14 pin d.i.l. i.c. holders (2 off)

8 pin d.i.l. i.c. holders (2 off)

Ribbon cable, wire, connecting leads, etc.




IC4 is a CA3140E, a device which has a Class A output
stage that enables output voltages right down to the OV rail
to be produced. This obviates the need for a negative supply
rait. IC5 is a 555 timer device which operates in the standard
astable mode. This is the oscillator which is used to provide
the boosted positive supply for IC4. Its output is rectified and
smoothed by D3, D4, and C6, and also by D1, D2, and C3.
The resultant positive outputs are effectively connected in
series together with the 5V supply so as to give a voltage
tripling action. However, in practice losses through the
diodes and the output stage of IC5 result in a loaded supply
potential of only about 10V or so, but this is still more than
adequate to permit IC4 to provide a peak output voltage of
about five to six volts.

CONSTRUCTION

A suitable printed circuit design for this project is provided
in Fig. 3. 1C4 has a MOS input stage and an integrated cir-
cuit holder should be used for this component. As IC1 is not
one of the cheapest of devices it is also advisable to use a
socket for this component. Be careful to fit this device the
right way round—it has the opposite orientation to the other
integrated circuits. Fit Veropins at the points where the
board will be connected to SK1 and SK2. Do not overlook
the two link wires.

The board is connected to the floppy disc port of the com-
puter by way of a piece of 13 way ribbon cable about 0-5 to
1 metre long and terminated in a 2 by 25 way 0-1 inch pitch
female edge connector. A connector having a suitable
polarising key is unlikely to be available, and care to fit the
connector the right way round must be taken. It is advisable
to clearly mark the top and bottom edges of the connector
as such, or with a little ingenuity it might be possible to add
a polarising key to the connector. Fig. 4 gives connection
details for the edge connector.

An aluminium box having approximate outside dimen-
sions of 133 by 102 by 38mm is used as the housing for the
prototype, but any case of about this size should be satisfac-
tory. SK1 and SK2 are standard jack sockets which match
the connectors used on the vast majority of synthesisers,
and they are mounted on the front panel.

The printed circuit board is mounted on any convenient
area of the base panel of the case using 6BA or M3 fixings. If
the case is a metal type it is obviously essential to use
spacers to prevent the connections on the underside of the
board from being short circuited through the case, and even
if a non-metal case is used it is still advantageous to use
spacers. This avoids any distortion of the board and possible
damage when the mounting nuts are tightened.

Some means of taking the ribbon cable through the case
must be found, and it may be possible to simply take it
through the small gap between the top and base sections of
the case. If this is not possible a suitable slit must be cut or
filed in the rear panel of the case. To complete the unit the
connections from the printed circuit board to SK1 and SK2
are added.

GATE cv

y !

& @
¥ ———

@
+

o
>~

& &

F H
-

o

-

OfFE
&

wids T ) @‘”‘}m
088 b ot
YR - DlC3 G_*}SK|
.. + @@E»
v
@ 1C1 1C2?

i

GND <at—g
A0 e
D6
05
D 4 et
D 3

q 02—
D 1 vt

D 0 et

5 V oy
TORQ ~steen

WR-——
GND =t

.

13-WAY RIBBON CABLE
70 0I1SC PORT
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Fig. 4. Connection details of the
Amstrad Edge Connector

ADJUSTMENT AND USE

Start with VR1 and VR2 at a roughly central setting. Con-
nect the unit to the computer prior to switching on. The
computer should display the usual ready message etc.—
switch off at once and recheck the wiring if it does not. As a
quick-check of the unit the command:—

OUT &F800,0
should set the gate/trigger output high and the control
voltage output at virtually zero. The command:—
OUT &F800,127
should set the gate/trigger output low, and the control
voltage output at something in the region of BV.

In order to set VR1 and VR2 at the correct settings, first
set the control voltage output to give the lowest note using
the command:—

OUT &F800,1

When using the interface remember that a value of "1’ gives
the lowest note, and the a value of ‘0’ is not used as a note
value. Connect SK1 and SK2 to the appropriate inputs of the
synthesiser using standard jack leads. With most syn-
thesisers it is necessary to have one or more of the controls
in the right position before the external inputs will function
properly, and the manual should give details of the correct
control settings if you are in any doubt about this point.
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By adjusting VR1 it should be possible to vary the note
from the synthesiser slightly. Adjust VR1 to obtain the same
note that is produced by the lowest key of the keyboard.
Using the command:—

QUT &F800,25

should give a note two octaves higher than the lowest note
of the keyboard, and VR2 is adjusted to give precisely the
correct note. It is advisable to repeat this procedure a few
times until exactly the right note is obtained with both note
values. The unit should then track perfectly at intermediate
notes, and even if the keyboard only provides the usual two
or two and a half octave range, most synthesisers are
capable of producing the full five octave range using an ex-
ternal control voltage.

The suggested seqguencer program enables note pitches,
gate durations, and tota! note durations to be programmed,
and it has other features such as automatic looping or play-
ing a sequence just once. Gate and total note duration
values are in 300ths of a second incidentally. As the
program is menu driven and is largely self explanatory in use
no further description is really needed here. For those who
wish to design their own software the basic sequence is for
the note value to be written to address & F800 using an OUT
instruction, and this automatically sets the gate/trigger out-
put high.

To termihate the gate/trigger pulse a value of 64 plus the
note value is written to address &F800 using an OUT in-

struction. The next note value is then written to & F800 after
the appropriate time has elapsed. BASIC is normally fast
enough for an application of this type, especially one of the
faster versions such as the Locomotive BASIC used in the
CPC464. However, if machine code is used to control the in-
terface remember that output instructions which use the B
register to provide the upper eight bits of the address bus
must be used, since the CPC464 uses sixteen bit and not
eight bit input/output addresses.
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ACKGROUND noise generated by electronic circuits will

often be disguised by the presence of a full strength
audio signal. When this ceases the background may then
become intrusive. Turning down a volume control is the
usual remedy, but the electronically controlled noise gate
described here can automatically perform a similar function.
Additionally, as the signal level falls below a predetermined
point, it increases the expansion ratio and progressively
reduces the noise-containing lower levels faster than the
higher™ signal levels. It has been designed with home
recording studios and performing musicians in mind, and can
be used with either stereo or mono high output-level equip-
ment. It also features override switching, and a voltage con-
trolled amplifier as a balanced input level and gain stage.

Fig. 1 shows a biock diagram, and Fig. 2 shows the full
circuit. This consists of three twinned stages—Volitage Con-
trolled Inputs IC1, Level Detection Stages IC2, and Noise
Gates 1C3. The description covers only one channel, the
other performs identical functions and the equivalent com-
ponents wiil be cbvious from Fig. 2.

VOLTAGE CONTROLLED INPUT

IC1a is a transconductance amplifier where the gain is
determined by the current present at its control node and the
value of R4. The input signal level is first attenuated to
1/100th by R1 and R2 so reducing overload distortion
through IC1a at the permitted peak input strengths up to
about 8 volits pk-pk. Input levels between this and 16V
pk-pk will cause triangular waveforms to be rounded off a
bit. The current at the control node is derived from VR1 via
R30. With the wiper of VR1 at the negative end the current
flowing at the control node is negligible so the VCA does not
conduct and the signal output level is nil. As VR1 is rotated
to the positive end the current increases and with it the
gain. At about 180° rotation the gain for large signals

NI GATE § ouT!
LEVEL? NOISE
VA1 —.4 cONTROL  |— o
O-—‘ DETECTOR EOHTROL GATE 1
1 GAIN/VOL. _#  OVERRIDE
13/\_ 4
INZ LEVEL 2 GATE 2 NoSE out2
VCA 2 b—1 CONTROL i
DETECTOR ORI GATE 2
PEIGO6P l

Fig. 1. Block diagram

produces an output at R4 that matches the original input
level. At full rotation the output is about 6 volts for a 1 volt
input level, allowing the unit to act as a slight overall gain
stage. As the control node of IC1a is linked directly to that of
1C1c both VCAs track in unison. The outputs from the buffer
IC1b should not exceed 6V pk-pk to avoid overloading IC3.

LEVEL DETECTION

From IC1b the signal is routed in two directions, to the
noise gate input and to the level detection stage IC2a. Here
the gain is set by R6 and R8, with diodes D1 and D2 clip-
ping and limiting the maximum squarewave output to 1-2V
pk-to-pk for signals greater than about 0-5V pk-pk. This
forms the controlling signal passed to the rectifier and
throughout control stage within the noise gate.

NOISE GATE

The signal from IC1b via C3 is allowed to pass through
the gate at a gain level and expansion ratio depending on the
voltage presented to its rectifier stage. These remain cons-
tant while the control voltage is at the maximum level. When
the signal level drops sufficiently for the control voltage to
fall the gate commences an expansion, governed by R1Q,
that increases as its input nears —60dB. This effectively
results in the lower level background noise réceiving greater
attenuation than the main signal until the gain drops to zero
at —60dB. The rate at which the attack and decay occurs is
controlled by C6 the value of which has been selected to
give a reasonable trade-off between the need for a sharp at-
tack so that opening transients will not be restrained, and a
slow decay so that the background noise does not appear to
cut in and out sharply. Overriding of the control voltage from
IC2a is performed by S1 which switches in a constant
voltage of the correct level as set by VR4. R9 is a buffer
resistor and C15 reduces the ripple voltage. The gain of the
signal passing through is also controlied by the value of R12.
This has been chosen to give a suitable level restoration to
compensate for the insertion of R9 into the control voltage
path. The maximum output level is about 6V pk-pk. Greater
gain could be given, but might result in distortion at higher
signal strengths. Normal waveform distortion through the
gate is trimmed out by the bias from VR2. The output is
overload protected.

POWER SUPPLY

Two nine volt batteries can power the unit with a current
drain of about 10mA. The voltage supplied must not exceed
+9V/0V/—9V, but the author’s unit was found to operate
satisfactorily down to only +5V/0OV/—5V with the presets
and signal levels adjusted accordingly.
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Fig. 2. Circuit diagram of the Noise Gate

ASSEMBLY

Neatly mount all the components flush with the printed
circuit board, taking care that the capacitors and diodes are
correctly polarised. It also helps with future checking if the
identity markings are clearly visible, and resistor colour
codes consjstently orientated. Use resistor off-cut wires for
the short p.c.b. links. The i.c.s are not MOS devices, but still

should only be inserted into their sockets, the correct way
round, after soldering has been completed. Do not forget to
thoroughly check the soldering before applyi?ig power. Keep
“control wiring neat and short, but long enough so that the
p.c.b. can be inverted for examination of the track side.
Screened leads were not found to be necessary with this
battery operated unit, though it is recommended that the

A Semiconductors '
COMPONENTS " s D1,D2,03,04 1N4148 (4 off)
IC1 LM 13600
1C2 TLO82
Resistors IC3 571
R1,R7.R13,R14, R20,R26 100k (6 off)
R2,R3,R9,R15,R16,R22 1k {6 off) Potentiometers
R4,R17 ' 200k (2 off} VR1 100k log
R5.R6,R18,R19,R28,R29 10k (6 off) VR2,VR3 2 5k skeleton preset (2 off)
R8.R21 560k (2 off) VR4 50k skeleton preset
R10,R23 160k (2 off)
R11,R24 20k (2 off) Miscellaneous
R12,R25 30k (2 off) PP3 battery clip (2 off}
R27,R31 62k (2 off) P.c.b. clips
R30 47k Pcb.
Al resistors $W 5% carbon film Round kriob
8-pin d.i.l. socket
16-pin d.i.l. socket (2 off)
Stereo jack socket (2 off)
Capacitors Switch d.p.d.t. (2 off)
C1,C3,C5,€7,8,C10,C12,C14,C15 1u 63V elect (9 off)
C2,C9 100n (2 off} Constructor’'s Note
c4.C11 56p (2 off) polystyrene A complete kit of parts is available from Phonosonics
C6.C13 4u7 63V elect (2 off) (£31.60 including p&p and VAT), 8 Finucane Drive,
\. Cl16.C17 22u 10V elect (2 off) Orpington, Kent BR5 4ED. J
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Fig. 3. Component layout of the p.c.b.

box is connected to the OV line. Scraping and soldering to
the metal body of VR1 should be adequate. Upon comple-
tion, panel legends can be applied using dymo tape, letraset
or similar.

SETTING UP

Set VR1 to 180°, VR2/3 midway, S1 off. Apply a high
Jeve! signal on the input,.preferably over 1.2V pk-pk, but not
over 8V pk-pk unless VR1.is reduced accordingly. Check that
the signal reaches the main amplifier into which the unit is
plugged. If it does not check the joins and that the jack
sockets are wired to the correct tags! Assuming success ad-
just VR2 and VR3 until the minimum distortion is apparent.
If an oscilloscope and signal génerator are used, this is most
evident with a triangle wave between about 1kHz and 3kHz,
monitoring at IC3 pins 7 and 10. If monitoring by ear is the
only available means each channel should be checked with
the other silent. If adjustment differences are not noticeable
leave VR2 and VR3 midway and ignore. Next, still applying a
constant level signal between the above limits, repeatedly
switch S1 on and off while adjusting VR4 until the levels of
the auto-gate and override modes are identical. With low
level signals, a difference is bound to be obvious because the
auto-gate control voltage will be less than maximum. Stop
the input test signal, leaving only the background noise from
the same source to come in. Switching S1 on and off, the
muting effect of the circuit will be apparent.

USE
The unit can be of use with most high level output sources
having an intrusive quiescent background noise, such as

S2
BATTERY
ON/OFF

S1
GATE
ON/QFF

Internal view

tape recorders, musical instruments, effects or multi-mix
units, arid where the basic signal strength is fairly constant.
For speech tracks it should be used with caution for if the
background hiss is heavy and the speech rate inconsistent,
the repeated muting can be more distracting than the noise
level. The same applies to music having a wide dynamic
range, where the volume may intentionailly drop to a low
level, but one that may be below the noise gate threshold. In
such instances, the input level should be optimised at
source, perhaps through a compressor. Remember that the
input VCA will contribute slightly to the background and us-
ing it for gain correction greater than unity will also affect
the noise trigger level. The frequency range is from about
10Hz to in excess of 30kHz before serious signal deteriora-
tion results.
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SET 231 £39.99

- -

£55.66

SET codes include PCBs, parts, instructions, boxes, wire, solder.

P.E. MONO-STEREQ ECHO-REVERB (SEP84) 200ms echo, lengthy
reverb, multi-tracking kit as published — BLK box: SET 218 £55.66

P.E. FILTER-SHIFT PHASER (0OCT84). Enhancéd Phasing with
modulated filter shifting. Kit as published — BLK box: SET 226
£3

P.E. RING MODULATOR (NOV84). With multi-waveform VCO,
Noise Gate & Auto-level Control. Kit as published -

BLK box:

- -
P.E. MONO-STEREQ CHORUS FLANGER (JANSS). Superb dual
mode music enhancement. Kit as published - BLK box: SET 235

BLK BOX - steel & aluminium, black piastic finish. STD BOX - plain aluminium, lipped lid.

More details & kits in catalogue — send S.A.E. {Overseas £1 or 5 IRC's).

PHONOSONICS, DEPT PESS5, 8 FINUCANE DRIVE, ORPINGTON, KENT, BR5 4ED.
Tel: Orpington 37821 (STD 0689, London 66), Mon-Fri 10-7.

MAIL ORDER: Add 15% VAT & £1 P&P to all orders {overseas details in cat). Payment CWO, CHQ,

P.E. AUDIO EFFECTS AND OTHER SUPER SOUND KITS!

PO, ACCESS, VISA. Details correct at press. E&OE. Despatch usually 10-14 days.

CODE STD BOX BLK BOX
BASS BOOST: Increases volume of lower octaves SET 1388 £8.46 £11.46
BLOW BOX: Voice operated VCF & VCA for fascinating effectsSET 214 £24.33 £28.33
CHORUS {SIMPLE): Multiplied solo enhancement SET 162 £31.40 £34.90
COMPRESSOR: Limits & levels maximum signal strength ~ SET 133 £10.86 £13.86
ENVELOPE SHAPER: Note triggered ADSR unit with VCA  SET 174 £17.15 £20.65
EQUALISER: Variable combinations of Low, Mid, Top & NotcSET 217 £22.33 £25.83
EQUALISER: 10 Channels fully variable SET 134 £37.83 £41.83
- FAQER: Voice operated with 5 response controls SET 167 £14.21 £17.21
FLANGER {SIMPLE). Fasci phased r effects SET 153 £22.74 £26.24
FREQUENCY CHANGER: Tunable note & waveform modifier SET 172 £34.46 £37.96
FREQUENCY DOUBLER: Guitar octave raiser & tone changerSET 98 £9.80 £12.80
FUNKY-WOBULO: Modulates a singing voice SET 149 £12.40 £15.40
FUZZ: Smooth distortion, retains attack & decay SET 91 £10.57 £13.57
GUITAR OVERDRIVE: Heavy fuzz with selectable qualites SET 56 £19.73 £23.23
GUITAR SUSTAIN: Extends note decay time, with noise gate SET 222 £22 81 £25.31
GUITAR TO SYNTH INTERFACE: With voltage & trig outputs SET 173 £32.87 £36.37
HAND CLAPPER: Auto & manual variable clap effects SET 197 £22.69 £25.69
HEADPHONE AMP: 2 watts into phones or speaker, variable SET 156M £12.03 £15.53
JABBERVOX: Voice disguiser with reverb & tremolo SET 150 .84 £21.34
METRONOME: With audio output & visual beat & downbeat SET 143 £13.81 £16.81
MIC PRE-AMP: Variable again & switched tone response  SET 147 £1.13 £10.13
MIXERS: Several in catalogue
MOCK STEREO: Splits mano signal into stereo simulation  SET 213 £19.87 £23.37
MULTIPROCESSOR: Fing, Rvb, Faze, Fuzz, Wah, Trem, Vib  SET 189 £57.14 £61.14
MUSIC MODULO: 8 variable tremolo & wah guitar effects SET 196 £18.79 £21.79
MUSICAL CALL SIGN: Programmed call sign generator SET 121 £1291 £16.41
NOISE GATE: Reduces tape & system noise SET 145 £9.97 £12.97
PHASER (SIMPLE): Auto & manual rate & depth controls  SET 164 £18.40 £21.90
REVERB: {SIMPLE) Mono/stereo, variable depth & detay SET 203 £25.54 £29.54
RHYTHM GENERATOR: Computer driven, 9 drum effects SET 185 £30.64 £34.64
RHYTHM GENERATOR: 15 pre-programmed rhythms, 9 effectsSET 170 £35.64 £39.14
ROBOVOX: Versatile robot type voice modifier SET 165 £21.03 £24.53
SPEECH PROCESSOR: Clearer speech and level contro! SET 110 £9.68 £12.68
STORMS EFFECTS: Auto & manual wind, rain.& surf effects SET 154 £15.86 £19.36
SWEEP GENERATOR: Auto sine wave 20Hz-15KHz, variable SET 169 £16.41 £19.91
TOM-TOM SYNTH: Sound triggered, multivariabie SET 190 £15.05 £18.05
TONE CONTROL: Bass, mid, treble, gain & cut SET 139 £13.17 £16.67
TREBLE BOOST: increases volume of upper octaves SET 138T £8.13 £11.43
TREMOLO: Mono variable rate & depth modulation SET 136 £9.71 £12.71
VOLTAGE CONTROLLED FILTER: 12dB, variable modes SET 178 £17.02 £20.52
VOCODAVOX: Modut der, 7 chans, dabl SET 152 £64.31 £68.31
VODALEK; Robot type voice modulator SET 155 £12.44 £15.44
VOICE OP SWITCH: Variable sensitivity & delay SET 123L £13.41 £16.41
WAH-WAH: Auto, manual & note triggered SET 140 £17.26 £20.76

A COMPLETE
SECURITY
SYSTEM

FOR ONLY
£39.95 - var

contains.
Contral Unit

Enclosure & mechanical fixmgs
Key Switch & 2 keys

LED's

5% Horn Speaker HS 588

4 hign quality surtace mounting Magnetic Switches MS 1028

With only 8 few houss of your Iime 4t 1s possible 10 assemble and nstall an

effective security system to protect your family and property, at the amazingly.

low cost of £39.95+V.AT. No compromises have been made and no corners

have been cut. The outstanding value results from volume production and

direct supply. Assembly 1 strarghtforward with the detalled nstructions.

provided. When instailed you can enjoy the peace of mind that results from a
Should you wish i the leve! of securty, the sysiem may

be extended al any time with additional magnetic switches, pressure pads or
ultcasomic sensors. Don1 wait unti it's too fate - order today.
Order Code: €S 1370

EXTENDED SYSTEM CS 1480 Price £62.50 + VAT

This system contains, in addition (o the CS 1370, an uitrasonic detector type

Price £19.95+VAT

The heart of any alarm system 3 the control

und. The CA 1250 offers évery possible feature

that s likely to be required when Constiucting @

system whether a highly sophisticated

nstallation or smply controling a single

magnetic switch on the front door.

*Built n electronic swren drives 2 loud
speakers

*+Provides exit and entrance delays together
with fixed alarm tme

+Battery back up with trickle charge facdity

+Operates with magnetc switche