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STOP PRESS . . Watford Electronics announce the 
introduction of their "ECONOGAME the obvious 
answer to CHEAP yet reliable TV GAMES. This simple 
to build Kit colites complete with AV-3-8500 IC Fibre 
Glass PCB, semiconductors and full instructions. All you 
need to complete the Unit is, two Pots., Switches, 
Loudspeaker and Control Boxes. The finished board fits 
our NJSF1 Box (f175) to complete an attractive 
inexpensive TV Games Unit. Price only £10.45 md. VAT 
)35p p&p insured). 
TV Games denlonsIrallos 0081 Our shop: Send SAE for calIcI. 

I IA 12v lOOP 
1415v lOOP 
1418v Slap 
1M3096 100P 
LM323K 925e 

-5V 2200 
lA-12V 220P 

145v iis 
lA 12V lIsp 
lA 15v 120e 
1418V 1250 
1424v 130P 
O-148v 51P 

DIODES 
A.5215 
4EY11 
RAIOO 
ovioo 
8x126 
8x127 
0A9 
0410 
0447 
0470 
0479 
0481 
0485 

60 
io' 
24 
14 
14 
60 
20 
12 
12 
12 
15 
12 

0A90 61 
0A91 61 
0495 oL5K5ppv 
OA200 
04202 8 
5914 
5916 
54001/2* 5 
IN4003* 6 
54004/5* 6 
54006/7* 7 

54148 4 
3AI100V* 18 
3A/400V* 20 

3'V600V* 271 
31OOOv* 301 

5I 
*BRIDGE 
RECTIFIERS 
(P1vc 
1450V 20 
14100V 22 
14200V 25 

I IA400V 29 
IA600V 34 
2A50V 39 
24100V 44 
24200V 46 
24400V 53 
4A100V 72 
4A400V 79 

4A8000 120 
6A100V 
6A400V 92 
0v164 56 

lA 100v 42 - 
IA200V 47 
14400V 52 
34100v 43 I 
3A400V 110 U 
SA 400v 120 
7A200V 120 
7A400V 125 
8A400V ISO I 
1ON700V 180 
C106D 55 U lii 
T1C44 25 
T1C45 45 1 
254444 i91. 1 

i ZENERS 
Ranoe 33V 01 
33v 
400nW 91 
1 3w 171 

TRIACS* 
3A400V 113 
3A500V iao 
6A400V 140 
VA400 lOO 
154400V 200 
40430 99 
40528 106 
40669 110 

VARICAPS 
MVAM2 135 
88104 40 
801050 40 
MVAM1 15 95 

'..V4_0V.-- .,.. . 

WATFORD ELECTRÖNICS 7400 14 
7401 14 

33 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Wattord 37774 . 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
7406 

07 
I 7408 

38 
38 
20 DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS CASH/CHEQUE! 

P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 7411 4 
WELCOME. P&P ADD 25p TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS 7412 23 
POSTAGE AT COST. AIR/SURFACE. SENO LARGE SAE. FOR OUR FREE LIST. 7413 

7414 7 

V AT Expo. o, o VAI. AppII.b. o U.K. only. Uni d eH 
I 

7l6 35 
price.a,.exc Univ. of VAT. PI eases dd 8% to dn,c.s method *. T oth.rnta dd I 7417 39 
I2%. 7420 t6 

w. i.m.. S.nd SAE. fo, or f,.. II.. ft pV. te í.it . W d behind 72l 33 
Wfo,d FoothII G,ornd. N ear.. Undgo.d/BR S.tion: W.$ord High S . Open MOndy o 7422 2 

Anpl F,. C., P,Idn g.pce.n. ,I.bI.. 723 32 
7425 30 

POLYESTER CAPACITORS: AioI lead type. (Vias re in ,F) 7426 36 
4O0V 0001. 0.0015. 00022. 0.0033 8p; 0.0047. 0.0068. 0.01. 0.015. 0.018 Bp; 0.022, 7427 36 
0033. lOp; 0.047. 0068 l4p; 0.10 l5p; 015. 0.22 22p; 0.33. 0.47 39p; 0.68 45p. I 

7428 38 

160v: 0.039. 0.15. 0.22 l3p; 0.33. 0.47 22p; 0.68. 1.0 29p; 1.5 33p; 2.2 38p; 4.7 47p. I 3° 18 

OUBILIER 1000v: 0.01. 0.015 l6p; 0.022 l8p; 0.047 16p; 0.1 34p; 0.47 43p. I 
7432 

I 7433 
32 
O 

RADIAL LEAD(Velues inpF)250V 
J FEEDTHROUGH I 

' 

30 

o-01. o-oi s 6p; O-022. O-027 lp O-033. O-047. 0-.068. 0-1 Hp; 0-1 5 1 2p; CAPACiTORS 
O22. 0.33 14p 0-47 lfip; 0-68 0p; 1O 24p; 1-5 27p; 2-2 31p. lOOpF 350V 8p 7440 

I 

7441 
17 

7 

ELECTROLYTIC CAPACITORS: A,iiI leod type lVolues are npF) 
7442 
7443 

68 
115 63V 0.47. 1.0. 1.5, 22, 2.5. 3.3. 4.7. 6.8, 8, 10, 5, 22 Bp; 47 32. 50 l2p; 63. 100 27p; 112 

50V 100 ?p 50. 10022O25p; 470 50p 1OOO22OO68p;4OV22339p 100 l2p 3300 
'p 62p; 4700 6p; 35V 10, 33 Ip; 330. 4ó 32p 1000 49p 25V O, 22. 4 80, ióo 160 7446 94 

8p;22O, 250 13p;47O 640 25p; 100027p; 1560 30p;206034p3300 52p;4OO 54p;16V 82 
lo, 40. 47. 68 ?p; 100, 125. Rp; 470 16p; 1000 1500 2Op; 2OO 34p; 10V: 4. 100 6p; 
64O1Op;OOOl4p. 

7448 
i 1450 

78 
17 

TAG-END TVPE 10V: 2000 98D 4700 l2lp 50V 3000 75p; 4OV 4000 lOp 2500 65p; I 7451 17 25V:47OO48p;2O0037p;40V6OO+ 2OOO5p;325V2OO . loo * 50. 100'190p. 
7454 17 

TANTALUM BEAD CAPACITORS POTENTIOMETERS (AB or EGEN) OPTO 7460 17 
35v: O.lpF. 022. 0.33, 0.47, 0.68 C,bofl Trck W og & W U n8krn ELECTRONICS* I iø 30 
1.0. 2.2pF. 3.3, 4.7. 6.8 25V ¶5, O 1KO & 2KOÌl, o,Ìy) Si,gIgn 26p tEDS 'r.Í p 7472 28 
20V: 1.5 16V IOvF 13pech. SKQ-2MO,.,gl8g.,g 26 Th2O9 Rd.l25 13 f13 32 
1ov 22pF, 33. 47 6V 47. 68. 100, 5KQ.2MOgIg9 O/Pw.ch 55 'flL2ll G,n125 24 ?74 32 
3V 68. OOpF 20pech 5KQ-2MOdI gng.ero0 lop TIL.2l2YelIow.125 27 7475 42 

2 Red 17 747e 30 
MY%.AR FILM CAPACITORS 
lOOv:O.00l0002,OOO50.OlpF 5p SLIDER POTENTIOMETERS 

2"A,,be, G,oe, 
YHow 21 I TRANSISTORS O.015.O.02.004005,OO56pF 6p O.25WIondli lo6Orn oc,o 

I OlpF 01502 7'. 5OV:047,F lOp 5KO-5OOKOingIgng 7Op 0RP12 68 
I Ad 17 35 10KO.5OOKûd&gg 80p 2N5717 54 I AC25* 19 CERAMIC CAPACITORS: 50V 2Op 7Sg Div AC126* 15 O5pF to lOnF 3peach 

i 5rF. 22nF. 33nF. 4lnF . 4p each T1L312 CAn3 125 AC127* 18 

o iF 6p PRESET POTENTIOMETERS T1L313 C Cth 3 125 AC128* 18 
3-1W 500-5MO Mne 11L321 C An 5 130 AC1 4 * 24 

POLYSTYRENE CAPACITORS & Ho,ioneI 8p lit.322 CCh5 130 AC141K* 38 
lOpFo1nF6p 1.5nFo lOnF lop. 0-25W I)3.3MflHo,j Ige, lop DL7O4CCth 99 AC142* 24 

SILVEA MICA VIe n pF) 3-3, 4.7 
)-25W2000---4-IMC) 10g, DL7O7 CA .3 99 

DL747 CA5 180 
AC142K* 
AC176* 

38 
18 

6-8, 10. 12. ¶8. 22, 33. 47, 50. 68. 75. FND3S7 140 AC18I* 20 
82.85. 100. 120. ISO.220 9,ech RESISTORS - Eno áke 5% C,bon 

DRIVERS I 4C188* 20 
25O3OO.330.36O,39O.5OO82Ol6, ch 

Hjgh L Ownoo 7549 75492 85 I ACY1 7 35 
1000. 800.2000,2200 20peh RANGE VAL I 99 lOO , ACYI8 40 

+W2-20-4 7M E24 15 ip SWITCHES* ACY19* 4Q 
CERAMICTRIMMER CAPACITORS W2.2O-4 1M 12 2p ISp TOGGLE2A2OV ACY2O* 40 
2-7pF.4.l5pF6-25pF.8.3OpF 20p 1w2-20-IOM E12 p 4p SPSI 26p ACY21 35 

TYPE TRIMMERS 2%MI Filn 100-1MO 6, 
wo . p,. o ecn yi,o 

OPOT 3Sf, 
4 poIeoYofl 58p 

ACY22* 
4CY28* 

40 
40 25-6pF. 3-lOpF. 1O-40pF 22p SUBMIN TOGGLE ACY39 18 5-2SpF. 5-45pF. 6OpF. SSpF . 3Op 59 ACY4O* 48 

TRIMMERS FREE STOCK-LIST SPSTon/ofl 54 ACY44 39 

a .4OpF. 1O-8OpÇ. 25- l9OpF 25p W e,ockho nlore hen, PIe DPDT 6 78P AD14O 69 

¶OO.500pF. 125OpF 38p ___________________________ serd Irge SAE or Or f'ee (i. ___________________________ 
DPDT ofl 92P 
DPDTBI.d lI5 

A0149* 
A0161* 

70 
42 

SLIDE25OV A0162* 42 
JACKPLUOS SOCKETS IADPDT 14f, AF114* 20 
s ed PIi OIefl noIdd i,Iin IA DPc./oe, 6P AFt I 5* 20 .- 
Ch0n, body ,neÌ with cop IA DPDT I3 AFt i 6* 20 

2-5, I2p 8I 8p b,ok lip 4 oÍ.c/ose, 24p AF1 17* 22 

ISp lop 8 onc 12p BUTTON AFt 18* 55 
MONO 23p l5p l3p 2O, lap 5P910 AFI21* 48 
STEREO 3l, l8p l5p 24p 22p SPSToVofl 55p 

SPDTIo,., 6S, 
AF124* 
AF125* 

55 
35 

OPDT6Tg 85 AF127* 35 

DIN PUGSF SOCKT: InLin. SWITCHES * 9USII BUTTON AF139* 35 

2 PIN Lo deke, t 
Mjll,O Non Locki9 p, o Mko 15 Brook 25p 

AFt 78* 
4F180* 

70 
70 

3. 4. 5 do ____ ___!.___ ...!L...= ROCKER Iwhhe) lOA 250V AFI 86* 50 
sp c goOo,e, off 28p AF239* 42 

CO-AXIAL(TV) lp lAp ROCKERbICkOfl/Ofl 10A250V 23p ASY26* 40 

PHONO Op Sp .ingÌ. 
- 

15p 
ROCKER: IIrn,ed whfto ASY27* 45 

oedCOor l2p 8pdobÍ. - Lighwhe, on:3A240V 52i. BCIO7* 9 

MlS ceen d 
ROTARY: (ADJUSTABLE STOP) I poi. I 2-12 
wv 2p/2-5W3W2-4W.4W2-3W 4I 

BCIO7B* 
BC,08* 

IO 
9 

BANANA Ann lop i2p - ROTARY: Main25OVAC, 4 An, 42p BC1OB8* 12 

2n lop lop - OIL SOCKTS* LoProfd-T.) BC1OBC* 
BC1O9* 

12 
9 

1,rn Bp 8 - 8 pn Ion; 14 tn 16 p l3p; 18 pin 2O,; 8C1098* 12 
WANDER - 24pin3O;28pin42p;4Op,n5Bp. BC1O9C* 12 ____._ 

FERIC 8C113 17 

COLOUR ADAPTOR CHLORIDE* 8C114 
Bd 

20 

' 

FOR YOUR EXISTING BLACK & WHITE 
A,hvdro 5 

BC1I6 
20 
20 

T V GAIVI ES 
65p.3opp&p 
OAOLTC 

BC117 
BCI1S 
BCI19 

20 
20 
28 

Re P . BC134 20 
ConpIote Kit inchding UHNHF Modhflo nd the PCB. £9.89 Spe T:p 75p* BC135 20 

¡nçL VAT (45p p&p insured). SC, 36 18 

Ready BiIt & Tested £1 L39 inçL VAT'(45p p&p insured). 
COPPER 
oADs* 

8C137 
BC14O* 

20 
35 

Built. Tested and Fitted £12.75 nd. VAT pks postage. Fe,. GI... 8C142* 28 
Caar Encoder with MO&IotOr (na other cor,ponent) £5.95 mcl. VAT Singl. S.d.d 6C143* 28 
145p p&p insured). 6 6 Thp BC147 7 

SPECIAL OFFER 
6x12 130p 

. 

BC148 7 

The Oympic N Gan,es Kit £25.49 mcl. VAT (95p pp inred). s R e P 

e io .p 
BC149 8 

Olympic Kt io Co(Or £34.85 md. VAT (95p p&p insured). 
SCi 53 
BC1 54 

27 
27 

Sure Fire Rifle Kit for the OIyr,pic £9,50 mcl. VAT 40p p&p). VOLTAOE* BC157 10 

Sre F:re Rifle Kit for other TV games £10.25 mcl. VAT 40p p&pI. REOULATORI BC 58 11 

N Gar.es IC AV-3-8500 £5.10 
723C 45p 8C159 Il only. 1BA625B p 8Cl 60* 42 
TO3C.n BC167A II ICs AY-3-8500 £4.50 AY-3-8850 £7.50 onl'. A5V 17 

LINEAR CS MC724* 175 
702 75 MC845P 125 

7480 50 74162 116 4021 99 709C 4 pn 35 MC13031 148 
7481 97 74163 116 4022 90 710* 46 MCI3O4P 260 
7482 82 74164 121 4023 20 741C*Bc4n 22 MC131OP 185 
7483 95 74165 130 4024 76 74112 90 MC1312p0 195 
7484 95 74166 141 4025 19 7,,9 175 MC1458P* 90 
7485 110 74167 198 4026 180 747C 70 MC1496 lOi 
7486 36 74170 240 4027 55 748C 36 MC11IOCG 79 
7489 320 74172 - 625 402B 90 t50 MFC6O4O* 97 
7490 36 74173 175 4029 lOB SO3eCC* 355 MK50253* 550 79l 80 74174 113 4030 58 AY-l.0212 580 MK50362* 550 
7492 53 74175 90 4033 145 AY.l-5051 125 MM21O1-2 210 
7493 35 74176 120 4034 196 AY-l-612f6 195 MM2112.2N* 310 
7494 85 74177 116 4040 105 AY-3-8500* 510 NES18A 210 
7495 70 74180 12 4042 81 AY.3-8550* 850 NE555* 36 
7496 82 74161 299 4043 96 AY-5.224* 349 NE5S608* 90 
791 262 182 127 4044 95 AY-5-1230* 490 NE560* 325 
7Ioo 125 7418e 225 4045 145 AY.5-5OO* 510 NE561* 410 
74104 62 74185 146 4046 130 AY.5-4007 655 NE562* 10 
71o6 62 74188 650 4047 99 CA3OII* 82 NES65A* 185 
74107 33 74190 140 4048 58 CA3014* 137 NE566* 180 
7lO9 5 1l9 140 4049 52 CA3OI8* 82 NES6I* 187 
74110 54 74192 lO 4050 52 CA3O0 170 RAM2IO2-2* 210 
74111 70 74193 140 4054 120 CA3023 170 fl0M2513* 700 7tI6 198 74194 140 4055 134 CA3028A* 95 SG3402* 255 
74118 90 74195 95 4056 134 CA3035 i'.O SL44A 250 
74120 115 74196 118 4060 115 CA3036 180 SN12733N 125 
14121 28 14197 118 4067 380 CA3043 190 SN76003 4o 
74122 48 74198 248 4068 22 CA3046 80 SN76O3N 240 
74123 70 75150 110 40698E 22 CA3048 200 SN76023N 140 
74125 65 75491 75 4070 32 CA3075 175 SNI6O33N 230 
74126 60 7S492 80 4012 21 CA3O8OE 80 SNI6I15N 215 
74128 17 __________ ø75 23 CMO8t 190 5N76227N 115 
74132 73 4076 129 CA3O89E 210 14A621AX1 228 
74136 73 CMOS* 4077 40 CA3O9OAO 390 TAA66l 155 
74141 72 4000 15 4078 21 CA3123E 200 TA70O 353 
74142 280 4001 17 4O8 22 CA3130* 94 TA96O 300 
74143 3l. 4002 17 4082 21 CA3140 95 TAY.l.1313 660 
74144 314 4006 105 4502 120 1CM7205* 1150 TAY.3-8550* 750 
7l4S 85 4007 18 4507 55 LM300H 170 TBAI2OS 90 
?l47 Ill 4009 58 4510 135 LM3OIA 39 1845400 220 
74148 143 4010 58 4511 168 LM308 iO TBAS500 355 
74150 118 4011 19 452 98 LM318 195 T8A64lXl 250 
74151 75 4012 18 4515 125 LM379 395 1B66l 180 
74153 75 4013 55 4518 102 LM380 98 TBA800 90 
74154 148 4015 93 4519 59 LM3B 170 TBA8IOS 105 
74155 B2 4016 52 4520 108 1M382 125 18A820 80 
74157 80 4017 99 4528 99 LM3900 65 1BA9200 350 
74159 225 4018 99 4532 127 LM3909N 70 TDA2O2O 320 
74160 116 4019 60 4539 110 M252&A* 750 ZN414 110 
74161 116 4020 102 4585 lOi M253AA* 795 Z442 130 

BC168C 12 BF198 18 0C46* 35 11X504 ' 25 
BCI69C 14 SF200 30 OC7O* 30 ZTX531 28 
BCI7O ia BF224A IB OC7* 30 Z1X550 25 
BC171 Il BF256* 50 0072* 30 2N526* 58 
BC172 10 BF257* 29 0077* 76 2N696* 35 
BC177* 18 BF258* 29 0079* 76 Th697* 21 
BC17B* 16 BF259* 30 0081* 28 2N698* 39 
BC179* 18 BF394 22 0082* 45 2N699* 50 
BCIB2 10 BF594 40 00820* 35 2N706A* 19 
BCIS2L 13 BF595 38 0083* 40 2N707* 50 
6C183 IO 8FR39 25 0084* 44 2N708* 19 
BC1B3L 12 BFR4O 28 0C123* lis 2N914* 32 
BC1B4 Il 8FR79 28 0C139* 140 2N916* 27 
8C184L 14 BFRBO 28 0C140* 125 2N918* 30 
BC186 24 BFX29* 28 0C141* 157 2N920* 51 

C1$7* 28 8FXB1* 130 OCiiO* 40 2N930* 18 
BC22 it BFX84* 24 ocit* 40 2N961* 6t 
BC212L 13 BFXB5* 28 oc2O* 125 2Nfl31* 22 
BC23 11 6FX86* 28 0C202* 140 2N1132* 22 
Bc2I3L 14 BFX87* 23 0C203* ISO 2N1302* 35 
8C214 14 BFXB8* . 26 0C204* 150 2N1303* 50 
BC2141 15 BFY1B so T1P29 43 2N1304* 50 
BC3O7B 20 BFY5O* 17 11P29A 44 2N13O* 28 
BC328 IS BFY51* Il TIP29C 60 2N1306* 35 
BC338* 15 8FY52* 17 TIP3O 52 2N1307* 50 
BC44* 45 BFYI1 47 TIP3OA 52 2N130$* 46 
BC461* 38 8SX20 18 TlP3OB 64 2N1613* 20 
8c462* 45 BSX2O* is 'ipo 70 2N1671* 190 
8C547 12 BSY65* 30 TIP31* 50 2N1671B* 195 
BC48 12 8SY95A* 18 TIP31A* 50 2N1893* 28 
BC549C 13 8U105* 140 1IP31B* 58 2N1986 60 
8C558 30 BU205* 190 TIP3IC* 66 2N2160* 105 
BCY3O* 57 8U208* 225 T1P32* 55 2N2217* 48 
8CY34* 75 E5567 65 T(P32A* 60 2N2218A* 35 
BCY39* 78 M08001* 158 11P32B* 75 2N2219A* 22 
BCV4O* 75 MJ400* 90 TIP32C* 77 2N2220A* 26 
BC59* 90 MJ491* 160 T1P33* 85 2N222A* 25 
BCY7O* IS MJ2955* 120 T(P336* lOO 2N2222* 20 
BCY7I* 20 MJE34O* 45 11P33C* 110 2N2297 45 
BCV72* 15 MJE37O* 80 11P34* 95 2N2303* 50 
80fl5* 62 MJE371* 80 T1P34A* 95 2N2368 25 
80121* 78 MJE520* 65 T1P348* 120 2N2369* 15 
80123 98 MJE521* 74 T1P35* 219 2N2476 125 
60124* 115 MJE2955* 115 T(P35A 225 2N2483* 28 
BD131* 38 MJE3OS5* 80 TIP35C* 270 2N2484* 30 
60132* 38 MPF1O2 36 T(P36A* 280 2N2646* 48 
80133* 43 MPF1O3 36 TP36C* 325 2N2784 55 
80135 38 MPF1O4 36 11P41A* 66 2N2846 140 
B0136 36 MPF1O5 36 TP418* 73 2N2894 30 
80137 36 MPFO6 50 11P42A* 72 2N2904A* 22 
BO38 50 MPF1O7 50 TIP42B* 82 2N2905A* 20 
80139 34 MPSAO5 32 T(P2955* 65 2N2906* 18 
SD140 36 MPSAO6 32 T1P3055* 52 2N2907* 20 
B0142 59 MPSA55 30 T1S43 36 2N2907A* 22 
80145* 198 MPSA56 30 T1S44 45 2N2926G 10 
BDYI7* 195 MPSA7O 34 11S46 45 2N29250 8 
BDY6O* 110 MPSUO2* 58 $5O 47 2N2926R 8 

BDY61 * 165 MPSUO5* 50 11S74 47 2N2926Y 
BF11S* 22 MPSUO6* 56 T(S91 24 2N3011* 30 
BF154* 25 MPSU2* 65 ZTX1O7 22 2N3053* 17 
BF1S6* 29 MPSU55* 55 ZTX1O8 20 2N3054* 49 
BF173* 25 MPSUS6* 60 ZTXO9 25 2N3055* 60 
6F177* 24 MPUI3I* 39 zixoo 16 2N3108 60 
BF178* 25 0C25* 120 ZTX0l 16 2N3121 .40 
BF179* 30 0C26* 170 Z1X302 25 2N3133 43 
BF180* 30 0C28* 105 71X303 25 2N3135 33 
BF181* 30 0C29* 160 21X304 24 2N3250 30 
BF182* 30 0C35* 100 Z)(31j 17 2N3252 36 
8F183* 30 0C36* 170 11X314 24 2N3302 35 

9F184* 20 0C41* 48 7TX341 20 2N3442* 142 
BF194 IO 0C42* 40 Z1X5Oo 17 2N3563 32 

BF195 10 0C43* 65 ZTX5O1 IS 2N3614* 169 
8F96 12 0C44* 35 Z1X502 19 2N3615* 135 
BF197 15 0C45* 35 11X503 19 2N3663 26 
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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. 
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Digital Reaction Timer 286 

INDEX, FOR VOLUME 13 203 

Our January issue will be on sale Friday, 9 December, 1977 

(for contents see page 245) 
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Final construction and use of the unit 246 

PE. CHAMP-4 by R. W. Coles and B. Cullen ' 

Constructional details of CHAMP board and plinth 268 

P.E. MASTERMIND-5 by P. F, Turney 
Final section of the scoring logic is covered, together with the display logic 278 
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Leading Zero Suppression-Polarity Protector-"True" Snap-Car Lights Alarm- 
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CAR BURGLAR ALARM by M. J. O'Leary 
Easy to install system which triggers the horn and lights 242 

128 NOTE SEQUENCER by D. G. Evans 

 PRACTICAL 

ELECTRDNICB 
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UNIT 9O726 Jti4 Length 

IDO WA1TSPOT LAMPS 
RED,YELL0W.GREENI 3 limps 

40..ch £420 (less lamps) 

B.C. or E S. nn £1560 1700 
t.n'NtU4YA. .,.7!.&.A7.NuUC -eACH- 

o..," .- 

ALBEN ENGINEERING CG LTD.. 
DEPT PE THE CRESCEN1 WORSTHORNE. 
BURNLEY LANCS. Tel Burnley 20940 

ment with 2Okfl/V d.c. and 4kfl/V a.c. sensitivity. 
Accuracy is 25% d.c. and 35% a.c. Self-powered 
and pocket-sized, the Minor is guaranteed for 12 

months and there is an optional 30kV probe avail- 
able at £970. 
SAVE NOW-BUY WHILST STOCKS LAST 

Instruments Ltd. 
19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897 

V.t Ref L POP 350 
60 243 5gO 132 500 
350 247 1411 184 750 

1000 250 3565 OA 1000 
2000 252 5425 OA 2000 

Our wide range of transformers are too nun 
Electrosli & semiconductor stocktsts. Panel 

'Random 
USHERUNIT 

ComPlete *dh three 

100mal' 0ioued lamps 

tIraI flash 
al random 

- - 

-T.1 ILITi 1(11 W171 
- 

MASTER (JA/IT 
CHAN 

TYPE B 3 BANK UNIT 
(Less Lamps) 

44i,í 

1253 164 53W Please state pack required. 
1573 164 07W I 6Op per pack. VAT 12j% P & P 4Op 

scorrect 231077. Please add VOT 
95W 

list, please cult (opern gam-5pm Mon-Fri) or send your requirements. 
1ers, Audio accessories, send Isp stamps for tisis. 

TWIN BANK6 LIGHT (Io5 amps) LENGTH 
- 14a Inches 

;'._;.. 

£10 - 

ER 
¡ 

TYPE A SPOT i 

EL ('e lamp 

BC ES 

TWIN BANK12uGIn 

Barrie Electroflics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALOGATE O LIVERPOOL ST' 

A SPECIAL OFFER FROM 

ALCON 
The MINOR professional multimeter 
by Chinaglia available at £2840 inc. 

VAT 

- 
This 33-range instrument uses a Class 15 move- 

71 2 I 3-41 0-78 
18 - 4 2 4-03 096 
70 6 3 5-35 0-96 

108 8 4 6-98 114 
72 lO 5 7-67 1-14 

116 12 8 8-99 l-32 
17 16 8 10-39 l-32 

115 20 10 13-18 208 
187 30 IS 17-05 2-08 
226 60 30 26-82 OA 

50 VOLT RANDE 
Prim 220/240V Sec 0-20-25-33-40-50V 
Vollaqes available 5, 7, 8. 10. 13. IS. 17 
20, 33.40, 25-0-25, 20-0-20V 
Ref Amps £ P & P 
102 0-5 3-41 0-78 
103 I-0 4-57 0-96 
104 2-0 6-98 l-14 
100 3-5 t-45 1-32 
106 4-0 10-70 I-50 
107 6-0 14-62 I-64 
118 8-0 17-05 2-08 
119 10-0 21-70 OA 

MAINS ISOLATING (SCREENED) 
PRIM I20/240 SEC 120/240Cl 

Ref VA (Walls) £ P A P 

Ø7 20 440 0-79 
149 60 6-20 0-96 
150 lOO 7-13 l-14 
151 200 11-16 l-50 
152 250 12-79 1-84 
153 350 16-28 1-84 
154 500 19 15 2-15 
155 750 29-06 OA 
156 1000 37-20 OA 
157 1500 4560 OA 
158 2000 54-80 OA 
159 3000 79-05 OA 
115 or 240 sec 

HIGH VOLTAGE MAINS 
ISOLATING 

Prim 2001220V yr 4001440V 
Sec lO0/l20V or 200/240V 

79 1-0 3-57 096 
3 2-0 5-27 096 

20 3-0 S-20 1-14 
21 40 744 I-14 
51 50 8-37 l-32 
III 6-0 992 145 
88 8-0 1173 1-64 
89 10-0 13-33 184 

60 VOLT RANGE 
Prim 2201240V Sec O-24-30-40-48-60V 

Voltages auallable 6,8, IO. 12, 16, 18. 20, 
24, 30, 36. 40, 48, 60V or 24-0-24V 0e 
30-0-30V 
Ref A,-nps £ PAP 
l24 0-5 3-88 0-96 
126 1-0 5-58 0-96 
127 2-0 7-60 l-14 
125 3-0 10-54 1-32 
123 4-0 12-23 t-84 

40 5-0 13-95 1-64 
120 6-0 15-66 1-04 
121 8-0 20-15 OA 
122 10-O 24-03 OA 
189 12-0 27-13 OA 

AUTO TRANSFORMERS 
Ref VA (Watts) Volts £ PAP 
113 20 O-115-210-240 2-48 0-71 
64 75 0-115-210-240 3-95 0-96 

4 150 0-IlS-200-220-240 5-35 0-96 
66 300 O-115-200-220-240 7-75 I-14 
67 500 0-115-200-220-240 10.99 164 
84 1000 O-115-200-220-240 1876 2-08 
93 1500 O-115-200-220-240 23-36 OA 
95 2000 O-115-200-220-240 34-82 OA 
73 3000 0-115-200-220-240 48-00 OA 

CASED AUTO TRANSFORMERS 
240V cable fl & 115V USA 2 pin Outlel 
VA £ PAP Ref 

20 4-96 0-96 113W 
150 l-48 114 4W 
200 9-92 1-45 65W 
250 10-49 1-45 69W 

S112 500 12-15-20-24-30 2-64 0-78 
239 50 12-0-12 1.-99 0-38 

pius 
HIGH QUALITY MODULES 
10 WATT AMO AMPLIFIER £366 
25 WATT AMS AMPLIFIER £457 
35 WATT AMO AMPLIFIER £690 
125 WATT AMO AMPLIFIER £15.95 
PRE-AMP fo, S-tO WATT £670 
PRE-AMP 80,25 WAIT £1388 
POWER OUPPLIEO 5-IO WATT Li-30 
POWER SUPPLIES 25 WATT £460 
TRANSFORMER 5-to WAIT £309 

'TRANSFORMER 25 WATT £419 
P & P Modules 3Sp. Trans. 96p. VAT t2+% 
VAT 8% 
STEREO 30 - Comploto chassis in i-7W rms 
amp, pIe amp, power Supply front panel knobs. 
INeed Trans.l £19.05. Trans. £3-Si. 
£525. P & P £1.02. VAT I2+%. 

Teak cab. 

BLOB BOARD (Pack 013) 
2-S" u 5-t" l'or 2-5" n 5-1" -15" £075 
3-75v 5" -I" or 3-75" C 5" -IS" LI-14 
IO" a 6" -I" or 10" n 6" -15" £378 
IC Range 
4-O" n 3-2" £096. 4.75" X 15" £213 

P&P35P VAT8% 

ELECTRONIC CONSTRUCTION KIT 
IO ProjeCls (inCluding eleCtronIC organ). No 
soldering needed £729, VAT 8% P & lop 

COMPONENT PACKS 
200 MIred uatue resistors (count by weIghI) 
ISO MIned ualue capacitors (count by weighl) 
30 Mlued valse precIsion resistors 4W 2% 
15 Assorted pots 
IO Reed switches 
15 Wire wound resIstors-mixed wattage 
I Pack wire 50 metres assorted Colours 
25 pee-sets assorled types and valuen 

T8% PAP LI-15 RECORD DECK 
IO cases and aCCessorIes BSR pI2oR Single Player with slock. Carltldge (16-98 PAP Li 50 
e Megger £58.80 VAI 124%. 

MUOIC CENTRE CHAOOIS 
FM ISTEREOIIMW LW 15 - 15W 
Music Power InC. Iran 
Price £2250 inc. VAT P & PLi-50 
VAT 8% 

Stabiiised 3-6-7-9Vf400tnA 
mulllplug Outlet (S-95 

3300 fils mb i3A socket 8-7 5-9V 
300nrA multiplug outlet (3-30 
8.123.4 5.6.7-5.9.12V 500mA 

DC plug outlet £532 
VATI2%PAP55p 

DECS SOLDERLESS 
BREAD-BOARDING 

5 DeC 70 ContaCts Cl-98 
T 0cc 208 contacts £3-63 
U Dec "A" br I.C.s etc (3-99 
U Dec "9" tor l.C.s etc (6-99 
VAT % PAP 40p 

ANTES SOLDERING IRONS 
15W (3-75 18W (3-75 
25W £340 Sland LI-80 
POP 46p VAT 8%. 

MIN I-MU LTIM E TE R 

DC-1000V AC-1000V DC-lOOrnA 

STEREO FM TUNER WITH 
PHASE-LOCK LOOP 

4 Pre-selected stations supply 
20-35v gOmA Man £20-4S. 
VAT 124% P & P40p 

Io Ceramic 
Convnrlor 

inly 83?s0. 
p & p 35p, 

TRA N SF06 HERS 
SPECIAL OFFER 
(Limiled SloCks) 

BEI Print 0-120, 
S-I20V (120 o, 
240V) Sec 24v lOA 
£5-SO PAPL1-66 
BE2 Prim 0-90-110- 
100-220-240V Sec 
l-110V 0-20-24V. 
t-SA (2-25 .P A P 
lSp. VAI 8% 

863 100V line to 
IO 7/tow £2-OS 
P A P 68p 

8E4 O-120 n O- 
120. 9-0-9 tA 
02 40F & P71 p 

6ES 15W mabchin 
tans. sec 150 sull 
1L89 Li-50 P & P 

Ref 30 240-240- 
150141015 200VA 
£420 P & P 96p 
Rel 62 240-240 
luolalors 250VA 
£5.20 P 8. P 96p 

p, --____ --- -- 
SCREENED MINIATURES TEST METERS BRIDGE RECTIFIERS 

Ref teA VoIla £ PAP AVO8MK5 £71.00 PA P TRANSFORMERS' 238 200 3-0-3 t 99 055 AyO 71 £29.00 200v 2A (0-45 0 29 
212 lA, lA 0-6, 0-6 295 078 AyO 73 £39.10 400V 2A £055 029 

13 loo 9-0-9 214 O-38 AVOMMS £29.84 200v 4A (065 0-29 
ALL EX-STOCK-SAME DAY DESPATCH. VAT 8°/e 235 330. 330 0-9, 0-9 t-99 038 AVOTT169lflcjrçujt 400v 4A (080 029 

207 500, 500 0-5-9-, 0-9-9 
208 lA lA O-S-9, O-8-9 

2-59 
3-53 

O-il 
0-78 

Tranu8torTestar £30.00 400V BA (1-05 029 
900V 10A £235 029 

12 AND 24 VOLT OR 12-0-12V 30 VOLT RANGE 
I 

236 20O 200 0-15, 0-15 1.99 038 VAT I2% VATS% 
PRIMARY 220-240 VOLTS 

Amps 
PrInt 220/240V Sec O-12-15-20-24-30V 

I Voltages available 3, 4, 5. 6_8,9. 10, 12. 
214 300. 300 O-2C, 0-20 
221 700 (DC> 20-12-O-12-20 

256 
3-49 

0-18 
0-78 

U43 15 8udaet Meter 20ko! 
VOC 2Iv'VA 1000v AC/DC Audio Kit 25w - 25w. Complete 

Ref 12V 24V £ P & P I is, 15. 20, 24, 30v 15-0-15V, 12-O-12 206 IA lA O-15-20-0-15-20 4-63 0-96 2-SA AC/DC 500k res, in with instructions (27-55. Teak cab. 

9' 9 - - I 

Ref Atop, £ P&P 
- 

203 5O 5 O-i5757 399 096 robust teeI case & lead etc. tinoS t000nting0ardware £920, 
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- -. - - - - - - - - - - - - 
To find out more about how to learn electronics in a new, exciting and absorbing way, just 
clip the coupon for a freecolour brochure and full details of enrolment. 

British National Radio & Electronic School ' P.O. Box 156, Jersey, Channel Islands. 
NAME............................................................................... 

u ADDRESS........................................................................... 
PEB12 .. 

Block caps please - - - - - - - - - - - - - - - - - 

i Build an 
oscilloscope 

As the first stage of your training, you 
actually build your own Cathode ray 
oscilloscope! This is no toy. but a test 
instrument that you will need not only 
for the courses practical experiments, but 
also later It you decide to develop your 
knowledge and enter the protessio,i. lt 
remains your property and represents a 
very large savIng over buying a similar 
piece of essential equipment. 

'i 

2 Read, draw and 
understand 
circuit diagrams 

In a short time you will be able to 
read and draw circuit diagrams, under- 
stand the very fundamentals of television. 
radio, computers and Countless other 
electronic devices and their servicing 
proçedu res. 

3 Carry out over 
40 experiments 
on basic circuits 

We show you how to conduct 
experiments on a wide variety of different 
circuits and turn the Information gained 
into a working knowledge of testing, 
servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 

. All tudents enrolling in our Courses receive 
-. .a a free circuit board originating fro a 

- . 

' 

' .1 

.:; '" :-, 
computer and containing many different 
components that can be used in experiments 
and provide an excellent example of current . electronic practice. 

E 

your work. A Certificate is given at the end of 

every course. 

___ 
iiLiJ!LJ 

4 

:"' 

+ 
...9?. . 

___________ 
1 2 3 4 5 6 " -:i . 

master electronics 
the practical way 

(& +wiiiiii 
H lii i 

This new style course will enable anyone to 

have a real understanding of electronics by a 

modern, practical and visual method. No 

previous knowledge is required, nò maths, and 

an absolute minimum of theory. 
You learn the practical way in easy steps 

mâstering all the essentials of your hobby orto 
further your career in electronics or as a self- 

employed electronics engineer. 
All the training can be carried out in the 

comfort of your own home and at your own 

pace. A tutor is available to whom you can 

write, at any time, for advice or help during 

LOOK! Höre's how you 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


loo Watt Chassis Loudspeakers 12" £23.50 18" £47.50 (Add £t.5Oco,.) 

Empty Loudspeaker Cabinets: Small 12" £14 Largel2"fl8 Small 2x l2"22 
Large2x12"28 lxl8"f28 

Projector lamps Al 167 £2.90. Mó £5.65. 
100W Spot lamps Red/Blue/Yellow/Green 
£1.50 ea f1350 for 10 
Spot banks 3 way £7.506 way £11.50 
12 wayfl8.50 
Bubble machines (optikinetics) £36.50 

Strobe tubes 80w £8.50 
ICI Vynide 50" wide £3.50 Metre 
Kickproof Grille 24" wide £3.25 Metre 
Kick Resistant Grill 50" wide £3.25 Metre. 
FULL RANGE 0F RE-AN PRODUCTS IN STOCK 

SEND FOR OUR BROCHURE NOW!l 

PIEZO HORNS only £7.50 
YES! - only £7.50 

(As fined to our package PA system) 

Direct trom Motorola Inc., USA os on 
UNBEATABLE PRICE 

No crossover required 4kHz - 30kHz roted 
75W/S ohms 1 50W/4 ohms use two per 100W 

amplifier- Full instructions supplied. 

228 Practical Electronics December 1977 

L 

TOP QUALITY COMPONENTS THROUGHOUT 
Crosstode - Protesuonol tondord perforerons.. Stereo rno,ns (63.75 

COMPLETE LIGHTING CONTROL AT YOUR FINGERTIPS! 
r STROBE UNITS 

- Lighting Control linitMk Il £44.50 
4kw Sequencer + Sound Light + Dimmers 

-s. Automotic'level Integrated Logk Module £32.50 
I Pro-Strobe 4-6 Joules £37.50 

i 
- Circuitry Panel £2.95 . Super Strobe 2-3 Joules £22.50 - 

Three Channel Sound to Ljght £26.75 . (Pro-Strobe has external trigger 
. 

3kW 1-240w input- master Module £19.75 . facility). 
Plus channel controls Panel. £2.95 - 

SPARES & ACCESSORIES -LOUDSPEAKERS& CABINETS PROJECTORS - PLUTO - t 

Rope Lights.- Red or Multicolour £22.00 Melos Echo Chamber £59.00 CHOICE OF WHEEL/CASSETTE 
per 12 ft. Headphones £7.50* 

Rope Light Controller for up to 120 ft30.O0 Sirens English Police, USA Police, P150 150W Tungsten, £37.50 Liquid wheels £7.50 
Cassettes 

Fuzz,Lights-Red/BIue/Yellow/Green £22.80 Destroyer £8.90 
P500 100W 0.1. £79.50 £8.00 
P500 250W 0.1 £89.50 Picture wheels from £5.00 

Magnetic Cartridge Equalisers £3.50* Bulgin 8 way lighting plug/socket £1.90 (Wide choice available' 

£349 'or Deposit £42.72 
12 Months @ £32.78 or 24 Months £18.40 

sequencer, display, speaker leads etc. 

JUST PLUG IN AND GO! 

BSR Decks - 17.000 Line Loudspeakers - Rugged Aluminium Trimmed Cabinets - Cue Light And Phones 
Output- Slave Output- Deck Lights/Motor Starts (GXL) 

D.I.Y. MODULES FOR ALL DISCO/P.A. AMPLIFIERS 

SA308 30w 8 ohms 45V 
* £9.95 

SIJPP5Y POI 

rw000utts 
5UPPLYIOI S 

£ 10.90* 
¿, SA604 60w 4 ohms 50V £13.25 r000uis f 

r 

SA608 60w 8 65v £14.25 
UPPLYtOI £13.50 ohms OSEILLES L 

SA1204 120w 4 ohms 75V £15.95 
SUPPLY toi 

SA1208 120W 8 ohms 95V £21.00 
SUPPLY FOI 

000000LIS £22.50 
SA2404 240w 4 ohms 95V £29.50 

SUPPLY FOI i 
j 

02% Dktortion, 30Hz.20 KHz ± 2dB. Folly Short/Open Circuit proof input 
sensuioity 240 mV ta suIt most miaers - D.C. & Output Fose, fined. 

On All Orders 
Overfl5ø-12 or24 
Months - Low Interest 

DISCO MIXERS - COMPLETE OR MODULAR 

000 000000 dtt -..-. 
Available completo and ready ta plug in or as an 
easy to Connect module with all controls eccopt 
monitor switch already fined - hull inStructions 
supplied. 

FEATURES lNCLUDE 
Twin Deck - Mic & lope Inputs - Wide ran90 bort 
& treble controls - Full heodphone monitonin9 - 

MONO OR STEREO 
WITH AUTOFADE 

MODULES - 

Mano module £22,50 
Stereo module £33.50 
Panel £3,95 
Kit of knobs/sockets etc £5,50 
COMPLETE MIXERS (with cas.) 
Mano lEV £39,50 
Stereo 18V £57,50 
Mono mans £45,75 

£225 or Deposit £28.80 
12 Months e £2138 or 24 Months e £12.01 

Super 200W 
£275or Deposit £32.80 

12 Months e £26.13 or 24 Months e £14.67 

'r / ':4; 

illustration shows GXL Centaur System 

12 Months £14.73 
or 24 Months £8.27 

Similar in appearance to the Centaur and 
complete with loudspeakers and leads. 

Headphones to suit any system £7.50 
EM 507 Electret Mic £15.00 
ECM 81 Electret Mic £19.95 
Boom Stand £15.50 
Carriage on all disco systems £10.00 
(Included in H.P. Prices) 

with twin 200) . These systems feature full mixing for two decks G X L 200W ( watt cabinets tape mic with monitoring faculities - override 
and are supplied complete with sound to light + 1 0% Deposit Terms 

NOW OFFER PACKAGE DEALS AT INCOMPARABLE PRICES 

CENTAU R 
STEREO DISCOS 

C/W LIGHT SHOW & DISPLAY, 
TWIN SPEAKERS & LEADS 

.Ständard 100W 

COMPLETE STEREO 
ROADSHOWS - BUILT IN 

SOUND TO LIGHT/SEQUENCER 
& DISPLAY 

TWO YEAR 
GUARANTEE 

MINI DISCO 
100 WATT 

MONO SYSTEM 
£ i .59.5ODepositE22.66 

SAXON ENTE RTAINMENTS LTD 
THE PIONEERS OF MODULAR DISCO/P.A. EQUIPMENT 
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£1 5 00 Pha sers £19.80 
ACI2S 
OCIO? 

SIP 
tip 

00744 
OCIOS 

lIp 
lOp 

ecos, 
OCIOS 

49 
lop 

SF113 
0Fb. 

lip 132955 
042(340 

SOp 2707X5 
203306 

Sip 

*cta, 
AGlio 
OCIO? 

V 
tip 
tip 

OCIO? 
SCOlI 
BOlSO 

654 
lip 
lip 

80940 
OCMI 
0C134 

¿Ip 
lop 
14g 

OPIOS 
SF146 
SF187 

loe 
Op 

12g 
ISp 

MJE2955 
MJEOOSS 
0Cm 

SaP 
SOp 
SOp 

lOop 

207711 
2742174 
2142004 

Olp 
flp 
tIp 
Olp 

D.l.Y. MODULES FOR P.A. SYSTEMS Meno orpsI.o.o P 51200 505 OCIO lOOp 2142906 lip 

Make own mixer - Mono/Stereo - up to 20 channels 
SP 8cl: 2s 

s 
oo 

your 
with these, easy to wire modules - Available as PCB's or ;na 1P 210X53 lIp 

assembled on panels. 
AFiil lip 00114 ISp 

'p 90035 tIp 
ap 

Sfl3o 
07X13 

lip 
Sip 

¶1933 
Ipso 

isp 
lOOP 

214X55 
250102 

SOp 

Input Stages Mono 

£5 95 
Mono C/W 

£8 95 
*7725 
01121 

: 
420 
PS70 

¡P 

OCIOOL 
002121 

lip 
ISp 

sono 
00h30 

SIP 
blp 

SF000 
SPot, 21g 

TIPOS 
ilpota 

IIO 
hop 

203703 
250704 

lOp 
iSp 

Up to 20 PCB panel etc 

OdIO Op 50325 

20 

'op ansi lop: ososo sip noxo isp 203100 iSp 

Stereo 

£9.50 :l0e £1 2.50 
ISp 0334 iSp :ip 

;B20 1.AB90B_5M:*, 
219.22051 

I 

: Lolo. 
: : 

'4I' V Mix:r/Monrtor MOflo 

£5.95 £8.95 
° 

lOMOS 
Sip 

2 

MIS: SPST 4 201l 
I 

per ayotera) . 

549 0 lip 6:30.1:55 SMp 46-0.30 tA mp 

Stereo 

P(0 LY.)U 
Stereo (/W L81 fl fl 
panel etc. L U L.JU SUO.MIS. 

07012200 sop 

ol 

SULOISFOOIS*305 

liSp 

ll.ls-so-20.X1.oeso I130 
it.lS.20.243lTIpp.42pnp 5599 

l.542*..l. : 

. 

L_O_ n s s LO Il 4 p _fl__ 
Power supply for Blank P:6 

. 

M 
944-2MO 
$ 

00 
00.4 09 OlOISO LIS 014.00 

up In 20 channels panel B -920 
5K-5000 

S 0 LOO 
Do.I OsOg 01.10 

Sp 

Send for free brochure for complete specification 
ShOt OPOT SUS. MIS. l2p LISO, LOO 

I0 

 PACKAGEP.A. 

SYSTEMS (Gaee) 
Complete with PIEZO horn columns fitted with 100 watt 

units (100 watt system illustrated) 

100 Wattfl45 
Deposit £19.70 

¡2 MonIho n £13.78 so 74 Months n £7.73 

200 Watt £225 . 

Deposit E28.80 
p 

I2Moothsn21.38 

74 Months .£12.01 

These systems come com- w 
plete with a Four Channel 
Amplifier, Leads etc. The 
200 Watt system features 
Twin 100 Watt drive units 
in each cabinet. r 

ALSO ILLUSTRATED:, 
Melos Echo Unit £59.00 Boom Stand £15.50 Electret 
Mic ECM81 £19.95* Floor Stands £9.90 EM507 Mic* 

SPECIAL OFFER All 
NO FOR THIS MONTH Prices Inc. 

EXtRA Portable Cassette VAT and 
Condenser MIcro- p. & p. 

CHARGES phone with remote 
control UK on!, 

£335 
Tfl. 14 S1lI 144.4 539 CMoS R.C.A C04010 Isp COMIl Up 

canosa *9 co.oN 549 
1100 53' 7441 709 7455 *9 000000 IS C04023 Mp canoso ia, coal. pop 
7401 ISp 
7402 lO9 

7442 vo. 
7445 1239 

7440 53 
74100 1*9 

CObOl 15 

cObol Is, 
C04023 Rl 
000024 539 

cono,, lap copa, po. 
COIPo. lap 

7443 lSç 7446 1239 14107 359 CobOl lisp CDIO2S 
cano., lIp 004507 ISp 

7404 P 
7405 lIp 

7447 1140 
1444 hIp 

74111 liSp 
74121 * 

004007 np 
CDI001 lip 

000020 lISp 
004027 40 

COSOS? 41,9 004510 0119 
colo.. so, 004511 5139 7405 249 1454 ISp 74123 iSp 004009 Up conca coo... n. 004511 lOI, 

7207 04 7470 *9 74123 1139 004010 SIp 004035 1140 
004030 conolo Mp cassis ho. 

7404 n, 
7400 np 

7475 ISp 
1473 * 

14144 3019 
14145 SIp 

004011 ISp 
002012 s C04036 la. canon n. CD4500 lip 

colon 12. 004523 pop 
7410 ISO 7474 n, 74153 53P coats *9 004041 579 COCu is'. 004520 Pon 
7411 P1 

1412 14, 
1475 459 

7416 OIp 
74154 13S 
74145 lISp 

004011 579 
coal. 1I 

004044 ISP 
004043 tsp colon pon 

coals n. canon pon 
7411 IS 
1414 419 

1410 OSp 
14(3 lIp 

74114 nui 
74171 np 

Coal, Isp 
canots n, 

C04044 
C04045 ¶- coas, n, caspa po. 

14l4 139 7443 *9 141M 's. coain sIp 004040 hIp s... 
1411 n, 7455 liSp 14141 flIp 004030 lISP 004047 

s OIp Is 109 
1430 Isp 
7435 Np 

74M ISp 
1420 flIp 

14110 142p 
14111 liSp 

coast lIp 004049 " 14 lIp n fip 
- 

7427 *0 
7430 *9 

1440 579 14192 1119 
lO sm 50 PÍO iSp 000 01.0 1.4 

1434 lIp 
7441 SOP 
14,2 lip 

14103 1119 
74155 lISp 

io Im 100 PÍO. ISp 04100 DISC 450 

1437 ISP 1453 579 74141 1549 
PII 200 PÍO ISP 

io Imp 000 P.15 
10 smp 100 PiC. 

150 
400 smp si o Ois 

LUMIAS l.C.5 400015 Smp loo P.l.o. ui 
04302$ iSp 

0401440 7540 
I smp 50 PLY. OOp Sm ; 04304$ n,. 0(555 339 0410 , 
I smp lOO ç 

CobOl lIIp 
043070 lISP 

5(556 on. ,o, 
I smp 200 P.l.O. Sip 

SOlp SOC PV. 544 
NESSI 3559 
0(502 3540 

0001 
0445 

Isp 
lIp 

:p mp 50 P.l.O. 345 

SESOS IMp OASI p 
2 smp so pry sap 

083130 113 0045 2 4m iso PÍO 
2 smp 200 

n 
*9 

083140 709 ! 
56 

2 Imp 000 P.l.O. OIP 
083160 liSp 

Ii 15914 o, .mp 600 P.0.5, 'P 
smp 500 PÍO 551 

P.ÍV LU3OI 
112011 Sp 7660CR 

smp 200 504 

smp 400 P.l.o. so, LM3OI 
liSp 101001 Ip smp lOO P.l.O. ap 

019 
smp Sm 1.0V. 140 

8001lO23lSIp 
0015040,, 

04002 50 
2 

.mp 450 P.l.O. S'. 

LUTtO 419 
I smp loo P.l.O. 510 :m 000 P.l.O. 1151 LUth 249 

LU147 . 
557 p 54005 s, I smp 200 PÍO. 

P.10. 
SSC o amp sao P.Í,V. 14 

LUtOS 7.5.5601 Il 54001 lop 4 smp 000 
I smp lOO P.0.5. 

lIP 
S'P 

IO amp 000 P.Í.V. III 

LU3OOC 109 IsoSio 101001 

PÍO 
lIp 

IO smp 200 P.0.0. ¶539 
IO smp 000 P.l.O. 244 

UC13041540 i i 

154300 l01 
I 5m 50 
3 smp ISO P:l:v: 

Isp 

ISP 
io s,,. loo P.l.O. lisp ZINS.. 
O n 4 Pl 15 0 

i s .. 

UCI4IS lip jATOS Sip 3 smp 500 P.l.O. 25p Imp 000 P.0,0. OSp S 

TRANSISTORS 

Practical Electronics December 1977 - 229 

Saxon AP100 Amplifier £45 
Four mixing inputs - 100W into 4 ohms 
Wide range bass & treble controls 
+ master - Twin outputs j. Saxon 150 Amplifier £59 
Four mixing inputs - 100W into 8 ohms 
150W into 4 ohms - wide range bass 
& treble controls + master 

All prices subject to 8°o VAT except where asterisked (l21%) - 

Shop premises open Mon to Sat 9 am - 5 pm Lunch 12.30- 1.30 pm 
Mail order dept open Mon to Fri 10am -4 pm - Ring 01-684 6385 

- TOORDER' 
By Post Send your requirements with cheque crossed P.O. or 

6Op COD charge to address below - or just send your 
Access or Barclay Card Number NOT THE CARD. 

By Phone You may order COD Access or Barclay Card. 

Post & Packing 5Op on all orders except where stated. - 

SAXON ENTERTAINMENTS LTD. 
327-333, White Horse Rood, Croydon, Surrey. 

All Enquiries Large SAE Please Brochures on request. 

L000 SPSAflnS 
76/fl 80 72p O,.OIO.,.Tg Oc,, Map, RISISTO7IS 

7)4, 50 
80 

Up 
Up 

033W 100-lUn CDI 
0-5W ,0fl.70Mfl Pia 

ap 

24p 217 

2*17 80 nAp UnI.. 025 Wit/Imp NIp 25W ODIn-IOn ,,i lOp 

24/n Sn Mp Am., 0/275W.,, Or Nip 5W 4.fl.7Q0p Wiw Up 
24/o 
flan 

840 
an 

np 
23p 

Apio. CO IS W.,, An 
PC] C/p. 

NiP 70W IOn-1010 .l 
s Dec 

ISp 

liSp 

2417 . Son lISp PPI BiII] Clip. IO 

Oh, 

Tone 
A DOC A 

hap 
Imp AnClO PLUGS 

2.5,,,, 

COto,,. 

730 

PI&.IiO 

mop 

0.IIS'y 00/0.74 PR C.D. 

f/PlO74,, 

A DECO flIp 

Ir popo 
e- SI.c.o : 

PSI70 
ElcD.flg Ci, lIsp 

SPSAKBO Ca.OTIO 
Black 0' Slick/ill.., Fi.. 

RCA PTO,A lap lap T.I.pflOp. PIO*.Ap Coil Tap OD 25i17 520 

DINO. 3, 4, 5.0. 

SalTO. 5.4.5.6. 
7p.n 
Tpi., 

lip 
ISp 

E., Pi.ca 2.bnm o, 3-5m,, 
Ea, P,.c. C5I.l 

Isp 
239 

Wn a 25,, 
hiT O MAO 

7230 
6230 

Minimum Order £2 
Brand new full spec. and fully guaranteed devices- 
Orders despatched by return of post-cheque-PlO with 
order. 
We are situated 2 min. from Watford Junction Station. 
Our retail shop carries a comprehensive range of 
electronic and audio component parts and accessories. 
Send 40p for our latest catalogue. 
Government, Colleges and Educational Institution orders 
accepted. 
Trade and export enquiries welcome. 

THE COMPON ENT-CENTRE 
7 Langley Road. Watford. Herts WD3 2PR 

Tel attord 45335 
r Open Moo -Sa' 9305 30. Closed Vt/ed. 
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transistors; resistors, capacitors and many 
other components. 

ASK FOR V-Q - IT WAS MADE FOR YOU 
No track cutting. t,624 holes on 0.1" X .0.1" matrix. 
Packed complete with layout sheet. Fits Vero Plastic 
Cases 1237, 1238 and 1239. Costsabout90p from your 
local shop or mail order company. 
Send for our booklet describing many other products 
made for you, S.A.E. 7" x 9" plus lop to: 

VERO ELECTRONICS LTD. RETAIL DEPT. 
INDUSTRIAL ESTATE. CHAN DLERS FORD, 

HANTS. S05 3ZR. 

ORfO1.NJ 
Complete set of semiconductors £4.99 
LP11B6 Tuner Head £9.60 

tuner Gloss fibre PCB, printed with component 
locations . £2.45 

RØN Complete set of semiconductors. £9.40 
O O Glass fibre PCB, printed with component 

amplifier locations £2.99 

PE DIGITAL VOLTMETER (APRIL 1977) 
ZNA116 *6.Q0 with Circuits and data 
Complete set of all semiconductors for the PE DVM Including 
IC's. transistors, diodes, displays, regulator, etc. 
Set of two professional grade glass fibre P.C.B.s printed with £3 4Q* 
Component toCatlons * Comptete sel of resistors. nd. attenuator resistors £1 00 
Complete set of Capacitors IndI. 2200uF power supply £1 .60* 

PE TV SOUND SEPARATOR 
Complete set of semIconductors £230, High quality gtass fibre p.c.b. £1 
POSTAGE AND PACKING 15p per order. Orders over £5 post free. Alt devIces 
are top grade, brand new and to full manutaCturers spec. We do not sell 
seconds or rejects. Send S.A.E. for our data sheet and prIde list. 
PrIces do not include VAT-add 8% to Items marked', and 12e', to all 
othera 

DAVIAN ELECTRONICS (MAIL ORDER ONLY) 

13 Deepdale Avenue, Royton, Oldham 0L2 6XD 

device. Power unit 

Write for further details to: 
A. R. Sugden & Co. (Engineers) Ltd. 
Manufacturers of Connoisseur Sound Equipment, Connoisseur Works, Atlas Mill Road, 

)/ILffs$rwJ7° Brighouse, West Yorkshire H06 lES 
Telephone: Brighouse (0484) 712 142 Telex: 517144 SugdenG, 
Telegrams & Cables: Connoiseur Brighouse. 

WAS MADE 
FOR YOU 

VERO QUAD BOARD was designed to provide 
a simple Circuit board capable of accepting 
nearly all types of integrated circuits, plus 

r 

PESUSTAIN UNIT 
BUILD A SUSTAINUNIT EQUAL TO THE 
BEST COMMERCIAL MODELS. 

COMPLETE KIT -£7.95 
ALL HIGH QUALITY COMPONENTS \iusr\ AS SPECIFIED. 

DESIGNER APPROVED. 

- . 
o 

precision ground natural rubber moulded belt of roundcross section. 'Neon 
illuminated stroboscope underneath 12" aluminium turntable is viewed through 
a mirror in the platform; available with either 50 or 60HZ stroboscope. 'Pick-up 
arm automatically raises at the end of the playing section of the record. 
Automatic lift-off can be overridden for non-standard records. 'Low friction 
pick-up bearings - unipivot for horizontal motion, knife edges for vertical 
motion -sith a unique system of magnetic stabilization on the unipivot bearings. 
'Playing weight adjusted by sliding weight on arm tube, which is calibrated. 
Additional counter weights provided for accommodation of a full range of cartridges. 
Adjustable nl'agnetic bias, calibrated for varying playing weights. 'Inter-changeable 
lightweight plug in head shell accepts cartridges with ' mounting Centres. 
The turntable Unit S solidly mounted on to a walnut plinth, which stands on a 

sprungand damped anti-vibration suspension system, thereby using maximum 
mass to improve performance, and fitted with 

A a hinged acrylic dust cover with lid stay. 
- J Dimensions: 15" x 18" x 5f. ---- f An alternative version is 

s \ available without the pick-up 
arm and lifting device, 
incorporating a larger walnut/ 
plastic cover, enabling most 
high quality pick-up arms 
to be used. 
Dimensions: 15" x 18' x 7'. 

BD 103 Alternative unit 
withnLlt arm and lifting 

\ 

:, 

The BD 103 Transcription 
turntable and External 

ß 103 -The Connoissew* Professional Choice 
An exceptional transcription unit that performs to truly professional standards. Fitted with a new specially designed 
arm, the BD 103 will form the start, or an integral part, of a system for those who never believed they could achieve 
this level of quality at a reasonable price, simply compare specifications. Low voltage DC servo controlled motor 
with electronic speed variation on all 3 speeds - 33f, 45 and 78rpm. Externally housed power source, thereby 
eliminating hum fields, convertible for 120 or 230v mains supply. Belt drive with 
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TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
Please supply ..................................................... 

LL.P. Electronics Ltd. Total Purchase price .............................................. 
Cross'a, Hose I Enclose: Cheque Postal Orders Money Order 

I I 1 U Please debit my Access account Barclaycard account 

Nackington, Canterbury . Accountnumber ................................................... 
Kent CT4 7AD Name and Address ................................................ 
Tel (0227) 63218 

Negsteed office No. 1032630 Signature .............................. 

45kHz-3dB. Supply VOltage-45V. Sze-t14 u 50 u 85mm. 
PrIce £2332 + £187 VAT. P. & P. free 

H I,r4o 
The HY400 is l.L.P.s Big Daddy of the range producing 240W into 4fl! lt has been 
designed for high power disco or public address applications. If the amplifier is to 
be used at continuous high power levels a cooling fan is recommended. The amplifier 

2','1 ri+ A ç includes all the qualities of the rest of the family to lead the market as a true high '' power hi-fidelity power module. 
FEATURES: thermal shutdown; aery low distortion: load line protection: no euternal components. 
APPLICATIONS: publIc address: dIsco. power slace: Industrial. 
SPECIFICATION: Output Power-240W R.M.S. into 411. Load lmpedance-4-1611. Oistortiofl-01% 
at 240w at 1kHZ. Signal/Noise Ratio-94dB. Frequency Response-lOHz-45kHz -3dB. Supply Voltage - 45V. Input Sensltivlty-500mV. Slze-114 u 100 x 85mm. 

Price £3217 + £275 VAT. P. & P. free 
POWEA SUPPLIES: PSU3Ø-sultable for two HY3Os £522 + 65p VAT. P. & P. free. PSU5O-sultable for two HY5Os £552 + 
85p VAT. P. & P. free. PSU7O-euitable for two HY12Os £1375 + 110 VAT. P. & P. free. PSUIO-sultable tor one HY200 
£1255 + £101 VAT. P. & P. free. PSUISS-.euitable tor two HY200s or one HY400 £2310 + £185 VAT. P. & P. tree. 

I.L.P. Electronics Ltd., Crossland House, Nackington1 Canterbury, Kent Cr4 lAD 

.v4è 

.Th,. 

Price £682 + 85p VAT. P. & P. free 

ty1 The HY120 is the baby of l.L.P.s new high power range. designed to meet the most 

H 20 exacting requirements including load line and thermal protection this amplifier sets 
a new standard in modular design. 

6 Al 
4o 8 

FEATURES: very ow distortion: Integral heatsink: load 65e protection: thermal protec5on: five Ii VV Ii IL conirections: no external components. 
APPLICATIONS: hi-fl; high quality disco: public address: monitor amplifier: guitar and organ. 
SPECIFICATION: lnpul Sensitivity-500mV. Output Power---SOW R.M.S. into 8fl. Load Impedance- 
4-1611. O:stOrtlon-O04% at 60W at 16Hz. Signal/Noise Ratio-90dB. Freuency RespOnSe-10HZ- 
456HZ -3dB. Supply Voltage-±35V. Size-114 n 50e 85mm. 

Price £1584 + £127 VAT. P. & P. free 

tp!2QQ The HY200 (flow improved to gIve an output of 120 watts) has been designed to 

H stand the most rugged condItions auch as disco or group while still retaining true 
hi-fi performance. 

i 2» AI ¿ FEATURES: thermal shutdown: wry low distortion: load hne protection; Inlegral heatsink: no external 
u uvv IfltO components, 

APPLICATIONS: hi-fi: disco: monitor: power slane: industrial: public address. 
SPECIFICATION: Input Sensitivity-500mV. Output Power-120W R M.S into 811. Load Impedance- 
4-1611. Distortiori-0'05°. et 100w at 16Hz. Signal/Noise Ratio-96dB, Frequency RespOrise-lOHz- 

i 5VV into construction and operating instructions. This amplifier is ideally suited to the 
beginner In audio who wishes to use the most up to date technology available. 
FEATURES: complete kit; low distortion: short. open and thermal protection: easy to bu:ld. 
APPLICATIONS: updating audio equipment: guilar practice amplifier: test amplifier: audio OsCiltator. 
SPECIFICATION: Output POwer-ISW R.M.S. nto 8fl. Distortion-01% at 15w. Input SensitivIty- 
500mV. Frequency Response-lOHz-l6kHZ -3dB. 
Price £522 + 65p VAT. P. & P. free 

t!5O The HY5O leads l.L.P.s total integration approach to power amplifier design. 

H The amplifier features an integrai heatsink together with the simplicity of no external 
components. During the past three years the amplifier has been refined to the extent 

g that lt must be one of the most reliable and robust High Fidelity modules in the World. 
II I FEATURES: low distortion: integral heatsink: Only five connections: 7 amp output trassistors: no 

external Components. . ... 
APPLICATIONS: medium power hifl systems: low power disco: guitar amplifier. 
SPECIFICATION: Input Sensitivity-.500mV. Output Power-25W AMS. into 8cl. Load Impedance- 
4-16cl. Olstortlon-004% at 25w at 1kHZ. Signal/Noise flalio-l5dB. Frequency Response-101Iz- 
45kHz -3dB. Supply Voltage-±25V. Size-105 X 50v 25mm. 

P I appropiate pins. The internal- volume and tone circuits merely require Connecting ream ilu 1er to eternal potentiometers (not included). The HY5 is compatible with all LP. 
power amplifiers and power supplies. To ease construction and mounting a P.C. 
connector is supplied with each pre-amplifier. 
FEATURES: complete pro-amplifier in Single pack; multi-functIon equallsation: low nose: low 
distortion: high overload: two simply combined for stereo. 
APPLICATIONS: hi-fl: mixers: disco: guitar and organ: public address. 
SPECIFICATION: Inputs-magnetic pick-up 3mV: ceramic pick-up 3OmV: tuner l0OmV: microphone 
l0mV: auxiliary 3-100mV: input impedance 47kfl at 1kHz. Outputs-tape l0OmV; main output .500mV 
R.M.S. Active Tone Controls-treble 12dB at 10kHz; bass ± 12dB at 100Hz. Distortion-O 1% 
at 1kHZ: signal/noise ratio 68dB. Overload-38dB on magnetic pick-up. Supply Voltage- 16-soy. 

Price £522 + 65p VAT. P. & P: free . 

HY5 mounting board 8.1. 48p + 6p VAT. P. & P. free 

H LØ!30 The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible 
IC. with short circuit and thermal protection. The kit consists of: IC., heatsink. 
P.C. board, 4 resistors, 6 Capacitors, mountIng kit, together with easy to follow 

15-240 ATTS!. 
H 75 

The HY5 Is a mono hybrid amplifier Ideally suited for all applications. All common 
input functions (mag Cartridge, tuner, etc.) are catered for Internally, the desired 
function Is achieved either by a muttl-way switch or direct connection to the 
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TUNING METER 
Size 23 X 22 x 26mm 
Sensitivity IOOIOIlOOmA 

No. Price 
1318 £195 

BALANCE/TUNING 
SIze 45 x 22 x 34mm 

Sensitivity 100/O/lOOuA 
No. Price 
1319 £200 

MIN. LEVEL METER 

74 SERIES TTL ICs 
FULL SPECIFICATION GUARANTEED 

Type Price Type PrCo I Type PTCe 
7400 . f014 7409 f015 7445 f064 
7401 f014 7410 f014 7442 f064 
7402 (015 7411 f023 7445 f090 
7403 f015 7412 (023 7446 f090 
7404 f015 7413 f027 7447 f078 
7405 (015 7414 f051 7448 f080 
7406 f030 7416 f028 7475 f048 
7407 (030 7417 f028 7480 f050 
7408 (015 7440 (015 7481 f095 

ALL FAMOUS MANUFACTURERS. 
Type P5ce 

I 
lype PICe I Type PnCe 

7482 f085 7493 f048 74122 f050 
7483 f095 7494 (8.88 74123 f070 
7484 f098 7495 (075 74141 (880 
7485 f120 7496 f080 74154 f130 
7486 (0.30 74100 f100 74180 (110 
7489 (290 74110 f050 74181 f200 
7490 f042 74518 f090 74190 f150 
7495 (075 74119 f115 74198 (290 
7492 f045 74121 £830 74599 f190 

Pocket Book 
Price £390t 
No. 225 110 Thyristor 

Projects using 
SCRs and Triacs 

Price £2 50t 
No. 227 110 COSI 

MOS DIgital IC 
Projects for the 
Home Constructor 

Price £225t 
No. 226 110 Opera- 

PAKS-PARTS--AUDIO MÖDULES 
PANEL I TRANSISTORS , 

NEWNES 

METERS . 

I BRAND NEW-FULLY GUARANTEED i 
TECHNICAL 

' 

I Type Price 
O 

Type Price Type 
BC549 

Price 
Q12 

T Price Type Price 
T1P2955 LO 95 

Type Price 
2N3708 t007 BOOKS 

4 i n R A NG E 
AC126 
AC127 

18 
Lo 18 

BCIO9B 
BC109C 

£0 08 
LO 08 BC550 t0 14 6FY52 

£014 
LO 14 1lP3055 LO 75 2N3708A LO 07 

AC128 LO 18 BC147 L0.1O BC556 'tO.14 BIP19 LOlO TlS43 L0 24 2N3709 t0 07 No. 229 Begin ners 
Size 4 X 3 X 1in AC128K £026 8C148 t0 lo 8C557 t013 BIP2O LO 38 11S90 LO 22 

£022 
2N3710 L007 . 

Value No. PriCe 
AC132 
AC134 

£020 
£0 20 

o 20 

SCiaS 
BC157 

0010 
LO lo 

BC558 
8C559 
8D115 

t012 
L014 
LO 50 

BPl9/2OMP 
L000 

UT4O 
ZTXIO7 t0 IO 
ZTX100 L0 IO 

2143711 00O7 
2N3O19 LO 20 
2N3O20 LO 40 

Guide to 
Electronics 

O-5OuA 1302 (5.75 
AC137 
Acl4l £022 

BC158 
BC159 

L0 IO 
tO.IO BollO £0.80 

BRY39 
BU1O5 

LO 45 
£1.70 ZTXIO9 LOIO 2N3O21 £0.60 Price £2 25t O-lOOuA 1303 (5.75 AC141K L030 

£020 
OCt67 LO.12 80121 

8D129 
LO 65 
£005 

00105/02 LI-95 ZTX300 L0 12 
ZTX500 L014 

2N3O23 LO-60 
2N4058 L0-12 AC142 

AC176 LO-IO 
BC168 L0-12 

t0-12 BD124 £070 
BU204 Li-70 

2N1613 £020 2N4059 t014 No. 230 Beginners O-500uA 1304 
0-ImA 1305 

(575 
(575 Aci766 LO 26 

BC169 
BC169C CO-12 80131 LO 38 

BU205 
BU208 

Cl-70 
£2 40 2N1711 £020 

£045 
2N4060 tO 14 Guide to 

o-50v 1306 tS-75 
Ac178 
Ac179 

£025 
£025 

BC17O 
9C171 

LOIO 
COIO 

BD132 
BDI31/132MP 

£040 BU200/02t2-95 
E1222 £039 

2N1889 
2N1890 £045 

2N4061 t0-12 
2N4062 L012 Television Acloo 

Aclook 
Adel 

£0 20 
£026 
£020 

8C172 
BC173 
BC177 

C0 10 
C0 12 
£0 16 

00133 
BD135 

LO 85 
£060 
L040 

MJE2955 
MJE3065 
MJE3440 

LO-OB 
£060 
£0 52 

2N1693 £030 
2N2147 £075 
2N2148 LO 70 

2N42O4 LO-18 
2N4205 C0.18 
2N4286 C0-18 - 

Price £2 25t 
2 in RANGE Ac1O1K £020 BC178 £016 00136 £040 MP8113 £0.52 2N2160 L080 2N4287 C018 No. 231 Beginners Ac187 £0 18 8C179 LO-16 BD137 L042 MPF1O2 £035 2N2192 £0.39 2N4288 L018 
Size 2 X 1 X 4m AC1976 £0 20 BCI8O CO 25 90138 £0 45 MPFO4 LO 38 2N2193 £0 38 2N4289 C0.18 Guide to 

AdOS £0.18 8C181 C0 25 8D136 £054 MPF1O5 CO 38 2N2194 £0.38 
2N2217 £022 

2N4290 C0-18 Transistors Value No. 
O-SOuA 1307 

Price 
£4.50 

AC1B6K 
ADI4O 

£0.20 
LO 60 

8C162L 
BC183 

EOlo 
C0.1O 

80140 
BD139/14OMP 

£060 MPSAO5 
MPSAO6 

E030 
C0-30 2N2218 CO 22 

2N4291 C0-18 
2N4292 C0 IO Price £2 . 25t 

0-lOOiiA 1308 £4.50 
A0142 
AD143 

LO 85 
CO 75 

BCIB3L 
BC184 

C0 IO 
C0-1O BD155 

LI-20 
£0 80 

MPSA55 
MPSA56 

CO26 
C0-28 

2N2218A £0.20 
2N2219 £0.20 

2N4293 CO-I8 
2N4921 C0 55 No. 233 Beginners O-500iiA 1309 £450 AD149 £060 

£042 
BC1841 COIO 

'COlI 
00175 £060 

£000 
0C22 £1-SO 2N2219A £024 

2N2904 CO-IO 
2N4923 CO65 
2N5135 C010 

0-imA 1310 £4.50 
AD16I 
AD162 £042 

BC207 
8C206 C011 

0D176 
BD177 L068 

0C23 
0C24 

CI-50 
Cl-35 2N2904A £021 2N5136 CO-10 Guide to Radio 

. 

0-50V 1311 £4.50 ADI61/162MP BC209 C0 12 00178 £066 0C25 £060 2N2905 CO-IO 2N5138 COIO Price £2 25t - 

- AF114 
AF1I5 

LO 95 
£021 
£021 

BC212 
8C2121 
Bc213 

L0.l1 
L011 
Co-I1 

80179 
0D201/202MP 

CO 75 

Cl-70 

0C26 
0C28 
0C29 

LO 60 
£080 
CO 95 

2N2905A £021 
2N2906 £016 
2N2906A £0 19 

2N5194 £056 
2N5245 CO40 
2N5294 CO 34 

No. 234 Beginners 
M R2P TYPE AFII6 £021 BC2131 COII BD203 CO 80 0C35 COSO 2N2907 £020 2N5296 £056 Guide to Colour AFISI £021 9C214 C0-12 90204 £080 0036 £0.90 2142907A £022 2115457 £032 

Television Size 42 X 42 X 30mm AFI18 CO 40 OC2141 LO-12 BF203/204MP 0070 £024 2N29260 C0-09 
'COOO 

2N5458 £032 

No. Price 
AF124 £030 BC237 L0 16 Cl-70 0071 £015 2N2926Y 

25429260 C0 08 
2N5459 £038 

'tO Price £2 25, Value 
O-5OIAA 1313 £4.95 

AF125 
AF126 

£030 
£030 

BC23O 
BC251 

C0 ii 
C0 15 

90020 
BDX77 

£000 
£090 

T1C44 
TIC4S 

CO29 
L0-35 2542926R CO 08 

2545551 36 
2546027 £039 No. 235 Electronic 

0-imA 1315 £495 
AF127 
AF139 

£032 
£058 

BC251A 
8C301 

C0 16 
£028 

BF457 
8F458 

£037 
£037 

TIP29A 
71P29B 

£044 
£052 

25429268 C0 08 
2543053 Coli 

2N6121 £070 
2546122 £0.70 DiaQrams AF180 

AFI8I 
£040 
£0.60 

8C302 
8C303 

£026 
£028 

SF459 
8F594 

£0.30 
CO 30 

TIP29C 
TIP3OA 

£062 
COSO 

2543054 £040 
2543055 £040 

40311 £030 
40313 £095 Price Cl 80 t 

EDGEWISE AF186 COSO 9c304 £038 8F596 L5.7O TIP3OB £060 2543414 CO16 40316 LO-OS 
AF239 LOSO BC327 C0-16 BFFI39 £025 TIP3OC £070 2543415 'COlO 

'L029 
40317 £040 No. 236 Electronic A1102 Li-20 BC328 C0-15 BFR4O 'L0-25 TIP31A £045 -2543416 40326 £040 Size 3 x lj X 2in AL1O3 £1.20 BC337 L0-IS 0FR79 'LO 20 TIP31B £047 2543417 CO-29 40327 £045 Components 

Cut out 2 x 1in AUl04 Li-IO 
£100 

9C338 C0.15 BF980 
BFX29 

'CO28 
LO25 

TIP31C £049 2543614 COOS 
2543615 £090 

40346 £045 
40347 COOS - Price £1 '80t Value No. Price 

AUllO 
AU113 £100 

BC440 
BC441 

£030 
£030- BFX3O £030 

TIP32A 
T1P32B 

£049 
£051 2543616 £0.90 40348 £090 

0-ImA 1316 . £380 BCIO7A £008 OC-460 £030 BFXO4 £023 i1P32C £053 2543646 COO9 
'CO 

40360 £036 No. 237 Printed 
0-5OOiA 1317 £3.80 

BC1O7B 
BC1O7C 

LOSO 
£000 

8C461 £030 
£020 

8FX85 
BFXO6 

£024 
£025 

T1P41A £049 2543702 08 
2543703 'CO 06 

40361 £036 
40362 £030 Circuit Assembly 

BC1O8A 
BC1008 

£0.00 
£009 

BC-477 
BC478 
BC479 

£020 
£0.20 

BFXO7 
BFXO8 

£022 
£022 

T1P41B 
T1P4IC 
T1P42A 

COSI 
£053 
£053 

2543704 'COOl 
2543705 'CO 07 

40406 LO-45 
40407 £035 Price £1 80t ____________________________________ 

BALANCE! BC1O8C £000 BC547- 'CO 12 BFX9O 'CO SS T1P428 LO-SS 2543706 'CO 00 40400 £052 Transistor MINIATURE 8C54O 'CO-12 SF750 £014 TIP42C COSi 2543707 C000 40409 LO.75 No. 238 
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Size 23 X 22 x 26mm 
Sensitivity 200uA 

No. Price 
1320 £195 

Vu METER 
Size 40 s 40 X 29mm 
Sensitivity l3OuA 

No. Price 
1321 £200 

MINI 
MULTI- METER 
Size 60 s 24 s 90mm 
Sensitivity 1000 ohmsjV 
A.C. VOLTS 0-10. 50. 250. 1000 

D.C. VOLTS 0-10. 50. 250. 1000 

D.C. CURRENT 0-1 lOOmk 
Resistance 0-lSOkfl 

No. Price 
1322 £595 

Postage and Packing add 25p 

unless otherwise shown. Add outra 
for airmail. Minimum Order Lt. 

CMOS ICs 
Type Price Type Price Type Price Type Price Type Price Type Price 
CDC000 £0.20 CD4012 LO 2e CD4022 Le-98 CD4031 £220 CD4046 Lt 30 CD4071 £8.23 
CD4001 LQ-2O CD4013 £052 C04023 £028 CD4035 LI-60 C04047 £1.10 CD4072 L0-23 
C04002 £020 CD4015 £09s C04024 £080 C04037 LO-IS CD4049 £0 59 CD408t £822 
CD4006 £098 CD4016 £052 CD4025 £020 C04040 L0-95 CD4050 £0.55 CD4082 L023 
C04007 £020 CD4017. LO.98 C04026 LI-95 CD4041 £882 C04054 LI-20 CD4510 £130 
CD4008 £098 CD4018 LIOO CD4027 £860 CD4042 £882 CD4055 LI-95 CD4511 £160 
CD4009 LO 58 CD4Ot9 £0.55 CD4029 £898 CD4043 Le-98 C04056 LI-35 CD4516 LI 40 
C040t0 £058 CD4020 Lt.IO CD4029 LI-Is CD4044 £094 CD4069 £040 CD4518 LI-25 
CD4OII £820 C04021 LO 98 C04030 LO-ss C04045 LI-40 CD4070 £040 C04520 LI-25 

LINEAR ICs 
Type Prle Type Price I 

Type P9cc Type Price f Type Price 
CA3011 L1 05 LM320-12V MC1352P 

t 72102 L0 46 
I 72741 L0 24 

CA3014 L1-70 t Lt OS L1 40 
I UA7O3A L0 25 t 741P L0 24 

CA3O18 L0-75 
I 

LM320-15V MC1456G 
I 

UA7O9C L0-25 I UA747C L0-70 
CA3020 L1.70 

I 
£185 

I 

L1 411 72709 L046 I 
72747 L0 79 

CA3028 L1 82 
I 

LM320.24V 
I 

MC1466L 
I 72109P L0.25 I 

UA748 L0 35 
CA3035 L1.7O 

I 
LI-85 

I 
£4.50 UA7IOC 8040 I 

72748 L035 
CA3036 L1-35 M3807/14P 

I 

MC1469fl 72710 CO30 I 72748P L8 35 
CA3042 L1-5O L0 98 

I 

£295 i UA71 1C L032 I 
SN76013N 

CA3043 «Ll OS LM3O1ANL1-55 
I 

MC1496G 
I 

72711 C032 I 
L1 40 

CA3046 L0 80 LM3900NLO 65 
I 

L0 98 UA723C LOSO I 
SN76023N 

CA3052 L1-60 MC724P L1 50 
I 

NE536 L3 SO 
I 72723 LOSO I 

L1 40 
CA3054 L1-35 MCI3O3VL1 48 

I NE515A L360 I 
UA74SC L0-24 

I 

SN76110 L1-SO 

CA3081 L1-50 MCI31OP L1 80 
I NE550 £095 

CA3089E L2-tO t4C13t2PO 
I 

NE5SOD NLA 
CA3O9OAQ L1 90 

I 
NE555 LO 40 

MC133OP 
I 

NES56 LO 82 

CA3O75 L1-50 MC1304PL2-90 
I 

NE540 L1 SO SN76115 L1 90 

CA3123E L1-90 LI 20 
I 

NE561 L3 95 b LM3O1AH L0 39 MC1339 L1-5O 
I 

NE562B t3-95 
LM304 L2 00 MC1350 LI 20 

I 

NE565A L1.75 
- LM3O8H L1 40 MC1351P NE565 L1-70 

LM3O9K Ll-5O- L1-20 
I 

NE567 L2 58 
1M320.5VL1-85 

I I UA7O2C L0 4e 

Type Price 
SN7666O L0 75 
SL4I4A LI 95 
TAA5506 £035 
TA A62 lA £2 00 
TAA66IAL1.65 
TAD100 L1-30 
TBA5400 C2 20 
ThA641BL2-25 
TBA800 .LO 80 
TBA8105 LIOS 
t BA820 L890 
TBA9200 L3 40 
TCA27OS C3 90 

tional Amplifier 
Projects for the 
Home Constructor 

Price £250t 
No. 242 Electronics 

Pocket Book 
Price £3-75.t 

No. 239 30 Photo- 
electric Circuits 
and Systems 

Price £1-80t 

Just a selection from our 
huge stocks! 

SEE OUR 
1977 CATALOGUE 
126 pages packed with 

valuable information 

ORDER NOW . 

ONLY 5Op p/us l5pp. p. 

9/4 
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VAT 
ADD i2% TO PRICES MARKED*. ADD 8% TO 
OTHERS EXCEPTING THOSE MARKED t. THESE 

ARE ZERO RATED 

POSTAGE AND PACKING 
Add 25p for postage and packing unless otherwise 

Shown. Add extra for airmail. Min. order ci: 

Just a selection from our 
huge stocks! 

SEE OUR a 
1977 CATALOGUE D 126 pages packed with 
valuable information 

ORDER NOW 
ONLY 50 Dept. P.E. 10, P.O. Box 6, Ware, Nerfs 

plus ISP & ° SHOP 18. BALDOCK ST., WARE, HERTS. 
AT OPEN 9to 5.30 Mon/Sat. 
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VoltS No. PrtCn 100 THY1QAI100 £0.57 ________________________________________________________ assorted into the tollowrng Stoapc 
50 THY1A/50 00-26 200 THV1ON200 £062 

lOO 
200 

1HVIAIOO 
THVIAI200 

00-26 
£032 

400 THVIOA/400 
600 THYION600 

LO-il 
o S L I D E R PA KS 

RI-60 mined 'I.W 100-620 ohn,8 
ORDER NO. 16213 SOp 

400 THVIAI400 £038 600 THY1OAI000 £122 R2-60 mined I.W l-8.2irfl. 
600 THY1A/600 £045 ORDER No. 16214 

16 AMP 104$ CASE 800 1HYIA/800 LO-SS Pak Order 03-60 miood iW ID-82km. 

Volte No. 
00 !HVIOAI5O 

100 THV18A/100 

Price 
LO-Sl 
LOSS 
£062 

No. 
SI 

S2 

Oty. 
6 SlIder potentiometers. mined - 

nalass 
6 Slider potantromoter,. eli 470 Ohres 

No. 
16190 

16191 

Prrce 
LO60 

*0060 

ORDER No. 16215 
64-60 reined 1w I00.-a2okfl. 

ORDER NO. 1216 
no-40 mined 'IW 100-620fl. 

66p 

___________________________ 

3 AMP 1066 CASE 
Volto 
so 

No. 
THV3A/50 

PrIce 
00-20 

200 1HVI6A/200 
400 1HV16AI400 ton 93 6 Slider potentronretern. nil lOkfl tin 16192 t060 ORDER No. 16217 60p 

lOO 1HY3A/100 £030 600 1HYI6N000 S4 6 Slider potentiometer.. ail 22kfl lin 16193 00-O0 66-40 mined vW l-8-2kfl. 
200 1HY3A/200 £0.33 900 THVI6A000 £1.39 55 6 SOde, potentiometers. all 4lkfl lin 16194 *0560 ORDER No. ¶6218 - *60p 
400 THY3N400 £0.42 SO 6 Slider pOtentiOmeters. alt Olkfl 104 16195 LO.60 Ri-40 mined lW l0-826fl. 

30 AMP 1004 CASE 600 1HY3AI600 £056 ORDER No. 16219 OOp 

800 1HV3ftc800 £565 Volts No. Price 68-40 mixed /W 100-4206fl. 

CERAMIC PAK - 

I.I$ 
100 THY3OA!l00 Li-43 
200 THY3ON200 LI-$3 

ORDER No. 16220 
R9-60.minod 'l.W 1-lOMfl. 

ORDER No. 16230 

SOp 

80p SAUF TOSO CASE 
Volle NO. PrIce 400 THV3CA(400 f 79 RIO-40 releed /,W l-lOMfl. 
50 IHYSA/50 £0.36 600 1HY3OAI600 £3-SO Containing rengo of firSt quality minraturn ceramic CapacItors. ORDER No. 16231 Sop 

100 fl-4Y5AJ100 £046 Unr,peerable 
Pak. 

oelen. 
Order - No. 

OTIOII500R . 

Price 
LO-SO VV'ORLD SCOOP! - 

200 THV5A/200 LOSO 
400 1HY5k400 £0.57 No. Oty. No. Prtce 

18160 *00-80 
600 
800 

THVSAI600 
- THV5AI900 

£0.69 
LO-Il 

B1102i5000 
91106 

£000 
Li-25 

MCI 24 mlnratoro ceramic capac6ors. 
30f noch xaioe-22pF. 27pF, 

BIbi 
01108 
2643228 

£013 
00-91 
£0.70 MC2 

33pF. 39pF, 4ipF. 68pF and - 

82pF 
24 mIniature cernmic capacitors. 

30f oalue--bOOpF. I2OpF, 
16161 *00-60 

JUMBO 
SEMICONDUCTOR 

_____________________________ 

5 AMP 10220 CASE 
PrICe Volte 

400 
No. 
THV5AJCOOP £0.07 

2N3525 
BTX3O/SOL 

£077 
£033 

each 
lSOpF. loOpF. l2OpF. 275pF. 

600 THYSN600P LO-ES BTX30/400L £046 330pF and 390pF PAK 
000 - THYSÑ800P £0-Il ClOO/4 LO-SO MC3 24 miniature ceramic capacitors. 

3 of each oalue-4TOpF. 560pF. 
- 6800F, 82OpF, l.000pF. l,500pF. 

2.200pF end 3,3000F - 

18182 

- 

*0060 

- Tra90lstors. Oerm. and -SIlicon Rectifiers. DlOd,, 
mace. Ttryristers, IC, end Zane,,. - 

________________________________ ______________________________ 
- 

ORDER I N G MC4 21 miniature ceramic CepoclierS, .l8I83*£0SO - 

ALL NEW AND CODED. 
PLEASE WORD YOUR ORDERS EXACTLY AS 

3of each oaiun-4,700pF. 6.800PF. 
- 0-OlaF, 0-o15F, Oo22F. 

- 

Appron. loo pieces. Offering the amaleur a fantastic 

PRINTED, NOT FORGETTING TO INCLUDE OUR 0033F and S0478F bargen PAK and an enormous saorng-ldontrficetlon 

PART NUMBER - 

and dato sheet in every pair. 
ORDER No. 16222 02-25 

196 AF-RF lleaCtaflco-F,equoncy Chart for 
Constructors ISp 

202 Handbook of Integrated Circuits (ICh) Equivalent and 
Substitutes tsp 

205 First Book of Hi-Fl Loudspeaker Encionures SOp 

213 Electronic Circuits for Model Railways SOp 

214 Audio Enthusiasts Handbook SSp 

216 Electronic Gadgets and Games ISp 
211 Solid Stale Power Supply Handbook OSP 

219 Solid Slate NOoolty Projects Isp 
220 Build Your Owe Solid Stole Ht-FI And Augro 

Accessories OSp 

222 Solid Stole Shor( Wane Receivers for Beginners Isp 
223 50 Projects Uerng IC CA3130 ISp 
224 50 CMOS IC Projects fOp 
225 A Practical Introduction to.Digitat Cs 959 
226 How to Build Adoanced Short Wane Receivers £120 
RCC Resisfor Colour Code Disc Calculator lop 

THYRISTORS 
600nrA 101f CASE 7 AMP 1041 CASE 

Volts No. Price Volts No. Price 
IO 1HY660/10 £010 50 THr7A/50 £0.46 
20 1HY605120 0010 100 iHY7AI150 £0.51 
30 ThY600/30 £020 200 THY7A/200 £057 
50 1HY660/50 (022 400 ThY7A1400 £652 

100 THY600JIOO £025 600 THY1AI600 £076 
200 1HY6OS/200 (035 800 1HY7AJ800 £092 
400 THY600/400 £0.44 

IO AMP 1040 CASE 
Volts No. Price 

I AMP 105 CASE SO THYI0Av5O £0.51 

(Count by weighg 
c3 50 Precision resistors. Mieod. 16166 (060 

values 
C4 80 W resistors misad prnfsrrnd 16161 (S60 

values 
CS 5 Pieces assorted ferrite rods 16168 
CO 2 Tuning gangs. MW/lW VHF 18169 00.e0 
Cl t Pack wino 50 metres unsorted 1817g £060 

colours Single strand 
Ca IO Reed Switches 16111 (060 
C9 3 MicrO swdches 18112 (0.60 
Cb IS Ausorted pots 18173 (0.60 
Cli 5 Metal jack sockets 3n3Smm 18174 0060 

2 a standard Switch types 
C12 20 Paper condensors preferred f6175 (0.60 

types mixed naives 
Ct3 20 Etoctrolytics trans. types 16116 (0.60 
C14 1 Pak assorted hagdwarn.- 18171 (060 

exit/bolts. grOmels, etc. 
Cb 5 Mares slide swilchns ass. 18176 (0.60 
CtS 20 Ansortod lag slripn and panels 16179 £060 
Cil IS Assorted Control knobs 18100 c0.00 
Cte 4 Rotary wave change Switches 18181 (0.60 
C19 2 Relays S-24V operating 18162 (068 
C20 I Pali, copper Inminate approe. 16163 £6.60 

200 Sq.in 
C21 15 AsSortnd fusas iOOmA-5 amp 16184 (0.60 
C22 50 Metres PVC sleeving unsorted f8185 . (0-80 

size and colour 
C23 60 waft resistors miaad preferred 18168 t060 

C24 25 Presets assortod typa and cetue 16186 0060 
C25 20 Metres stranded wire assorted f6181 0800 

colours 

VEROBOARDS PAKS 
6)B1-Approe. OOsq.in various sizes. Ali 0-lin muffle. 

ORDER No. 16199 SOp 

VB2-Approe. 30sq.in various sizes, lisie matrix. 
ORDER No. 16200 80p 

ELECTROLYTIC PAKS 
A range of paks each containing IB first quality. 
mteed velue miniature electrolytic,. ECl-Values 
from 0'4lmF to iOmF. 

ORDER No. 16201 'Sop 
EC2-Valuos from iOmF to iOOmF. 

ORDER No. 16252 'SOp 
EC3-.-Vuluos from iOOmF lo 680mF. 

ORDSR No. 16203 'SOp 

C280 CAPACITOR PAK 
75 Mullerd C280 Capacftors. mIami Calvos ranging 
from 0016F fo 22irF complete wIth idenllficalion 
sheet. 

ORDER No.16204 '22.20 

CARBON RESISTOR PAKS 
These yaks contain a rango of Carbon Resistors. 

SEMICONDUCTORS-COMPONENTS 
BABANI BOOK OFFER 

Purh... books to the valus of £5 fnOnt th. list bilent end choose.ey 
lOp peck front this page FREE 
Bl'2 Handbook of Radio. TV and induitnlal and 

Tranamitting Tube and Valve Equivalents Sop 
BP3 Handbook of Tooted Transistor Circuits Sop 
BP6 Engineers and Machinists Reference Tobten lOP 
BP7 Radio end Electronic Colour Codes and Data 

Chart Isp 
BP1O Modern Crystal and Transistor Set Çrrcuuts for 

Beginners 35p 
BPI4 Second Book of Transistor Equivalents asp 
BP15 Constryictbro Manval of Electronic Circuits for the 

Honte SOp 

SPit Handbook of Electronic Circuits for the Asieteur 
Photographer Sup 

BPtO Boyo and Beginners Book of Practical Radio and 
Electronics Sup 

BP22 79 Electronic Novelty Circuits Isp 
BP23 First Book of Practical Electronic Prolects 759 
BP24 52 Prolecto Using 1C741 (or equioulonts) lOp 
BP26 Radio Antenna Handbook for Long Distance Reception 

and Trunnmlsaion - Isp 
BP27 Orant Chart of Rodio Electronic Semiconductor and 

Logic Symboln 60p 
BP29 Malor Solid Stale Audio Ht-Fi Construction Projects ISp 
BP32 How to Build Voto Own Metal and Treusitre 

Locators ISp 
BP34 Practical Repair and Renovation of Colour TVs Isp 
BP3S Handbook of IC Audio Preamplifier and Power Amplifier 

Construction asp 

BP36 50 Circuits Using G.rrnaeium. Silicon and Zener 
Diodes PSP 

BP37 50 Projects Using Relays, SCRn end TRIACS Lilo 
BP39 50 (PET) Field Effect Trunsistor Prolocts £1.26 
129 Universal Gram-motor Speed Indicator sp 

160 
loi 

Coil DesIgn and Construction MontraI 
Redro. TV and Electronics Data Book . 

Sap 
600 

SUPER UNTESTED PAKS 
Pok Order 
No. Oty . No. PrICs 
USO 
U51 

100 Germ, gold bonded 0A47 diode 
150 Germ. 0A70/01 diodn 

16130 
16131 

tOSO 
LOsO 

1.152 100 SiliCon diodes 200mA 0A200 16132 tOSO 
U53 150 Diodos 75mA 1N4149 ' 16133 £060 
U54 50 Sri root top hut 7SOwA 16134 tOSO 
USO 20 Sil red stud type 3 omp 18135 £8-SO 
USa 50 400mW ZeflorS D07 Case 16136 £066 
USi 30 NPN trans BC10718 plastic ' 18137 *C0.6O 

LISO 30 PNP trans SChuhS plastic 16138 000-60 
U59 25 NPN T039 2N697/2N1711 wilcos - 16139 £0.66 
1.160 25 PNP TOSS 2N2905 silicOn 16140 £0.60 
361 36 NPN T016 2N706 silicon 16141 £0.60 
162 25 NPN SF150/Si 16142 £066 
363 38 NPN plastic 2N3906 silicon 18143 t0'SO 
1)64 30 PNP plastic 2N3905 silicon 16144 000-Se 
USO 30 Germ. 0071 PNP 16145 £060 
1)66 15 Plastic power 2N3055 NPN 16146 £120 
167 tO T03 metal 2N3055 NPN 16147 £1.20 

1.168 25 Uni)unction trans Tl543 16140 £0.60 
1.169 lO I amp SCR T039 18149 £1.20 
U70 8 3 amp SCR TOSO casa 16150 LI-20 
Code Nos, mentioned above are given aso guide to the tytne of device in 
the pak. The devices themselves are normally unmarked, 

COMPONENT PAKS 
Pak , - Order 
No. Oty. No. Ptice 
Cl 200 Resistor ntioed value approo. 16164 00060 

Icount by weight) 
C2 ISO Capacitors miood oelue approo. 16165 00060 

LINEAR PAKS 
Manufacturer's "Fell Outs which include Functional 
and part-Functional Units. These are ctassed as 'out- 
of.spec" from the maker's very ngid spocifications. 
but are ideel for learnivg about ICs and Soperimental 
work. 
U721-30 Aaavrted Linear Types 709. 741, 747, 749, 
710. 508. etc. 

ORDER No. 16227 001-50 

U16SD FM STEREO DECODER 
5 ICs 76110 equivalent to MC131OP-MA767. 
Dota supplied with pok_ 

ORDER No. 16229 001-56 

U76A AUDIO POWER OUTPUT - 

AMPLIFIERS 
O assvrte'd typos. SL403. 76013, 76053. otc. Dato 
supplied with pik. 

ORDER Nv, 16220 . 001.00 

74 SERIES PAKS 
Manufacturer's "Fall Outs" which include Functional- 
and part-Functional Units. These are classed as "Out- 
Of-spec' from the maker's very rigid specIfications. 
but are ideal for learning about ICs and noporimental 
work, 
74G-100 Gates assorted 74O0-0104-10-S0-60. etc. 

ORDER No.18224 £120 
74F-50 Flip-Flops assorted 7470.72-73-74-76'104-109, 
etc. - 

ORDER No.16225 £120 
74M-30 MSI. Assorted Types. 7441-47-90-154. etc, 

ORDER No. 16226 tl-20 
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Open daily to callers: Mon-Fri. 9a.m.-5 p.m. 
Valves,Tubes and Transistdrs Closed Saturday Prices correct 

Terms C.W.O. only Tel. 01-677 2424-7 - 

Quotations for any types not listed when going 

Post and Packing 25p per order + 8% V.A.T. to press 
Items marked * 12% 

J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

25 The Strait, Lincoln LN2 1JF 
Tel. 20767. 
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BCiio 0.16 'BU206 2.25 T1C2260 1.30 2N3709 015 74150 1.75 VHF POWER TRANSISTORS onnsarked good 2N3866, 3 for 15p. 
8C171 014 B1)208 250 T1L209 0.25 2N3710 014 74151 096 UNIJUNCTIONS T1S43 Typo 2Op. MEU 21 22p. 2N4871 22p. MU4894 22p. 

'BC172 013 BYIDO 0.45 T1P29A 0-50 *2N3771 0.15 74154 2-00 GE4JDSE29 22p. 9CI13 015 6Y126 - 0.14 
BV127 015 

T1P30A 060 
0-02 

2N3711 1.60 
1.70 

74155 096 
0-90 PROGRAMMABLE UNIJUNCTIONS 013T1 25p.2N60283Op. oct77 o-i, 

BC178 ola BZX6I 020 
TIP3IA . 

TIP32A 075 
2N3772 
2N3773 265 

74156 
74157 096 MINIATURE 8U.F. 300 V.W. ELECTROLYTICS lo for Sip. 

BC179 0.20 Senos TIP33A 1.00 2N3819 036 74159 2.50 NKT214 TRANSISTORS otrollar to OC7l lop. 6to, Sop. 
BC182 0.11 B2Y88 0.13 TIP34A 1.20 2N3820 0.44 74170 2.60 ELECTROLYTICS 20 i. 20 U.F. 450 V.W. 2f" 1 2Op. 32 + 32 U.F. 275 V.W. ie 
BC163 0.11 Sonos TIP4IA 070 2N3823 0.60 74172 5.00 2' 1" lOp. 32 i. 32 UF. 350 V.W. nice 2f o 1' 20p. 50 i. 50 UF. 275 V.W. nice 
BCln4 0.12 
0C212 014 

CASI/OS 045 
CASIJ4O 000 

T1PO2A 090 
T1P2955 106 

2N3666 100 
2N3904 021 

74173 1.75 
74174 157 2f ol 15p. 3300 U.F. 40 V.W. ciao 2f o ij SOp. 4700 U.F. 63 V.W.nie4 01f" 6Op. 

79C213 0.14 CR53/OS 045 71P3055 OSO 2N3905 022 74175 1.06 10000 UF. SOV.W. nice 2o 14 iSp. 
BC214 017 CRS3/40 0.75 *71543 035 2N3906 022 74176 1.10 S.S MHo CERAMIC FILTERS 2ip eaCh. 
BC237 0.17 CRS3/60 0.90 ZS140 025 2N4058 0.20 74170 165 50 AC128 TRANSISTORS branded bat outlasted for Nip. 

BC238 0.12 GEXS6 ISO *Z5170 012 2N4059 0.15 74179 165 30 AF1 17/OChO TRANSISTORS antosted for 57p. 
BC3GI 0.45 GEXS4I 1.75 

OJ3M 0.75 
*z5178 054 
7S271 

*2N4060 020 
2N4061 0.17 

74100 165 20 ASSORTED FT241 A 96th Harr,sonic between 720096 MHz to, £1.10. 
BC/SO 0.60 

BC307 0.20 015M 0.75 
022 

*5279 0.54 *254404 0.10 
74190 1.49 
74191 1-49 3OASSORTED 1OXAJ CRYSTALS between SlOOto 7900 KHztorEl.lO. 

BC308 ois GuM 0.75 17x007 0.11 2N4124 0.17 74192 1.25 TBA 120S FM I.C.s antested With data.6 for 60P- 
BC327 on GMO37BA 156 *1731100 010 2N4126 0.17 74193 1'25 20 ASSORTED PHOTO ANO DARLINGTON TRANSISTORS Untested for £1. 

eBC32o ois *KS100A 0.40 ZTS1O9 012 *2N4286 024 74194 125 BFY 51 UNMARKED GOOD TRANSISTORS 6 tor 5Op. 
B13337 0.19 MJE34O OSI ZTX3oo 012 *2N4288 025 74195 110 RCA4O41OPNP3WATT9OVOLT100MHOTRANSISTORS. h8p. 

°BC338 oto MJE37O 0.65 
MJE371 0.11 

ZTS3OI 0.13 2N42t9 025 74196 120 TANTALUM BEAD CAPACITORS .1 U.F. 35 V.W.. .15 UF. 35 V.W., .33 UF. 35 V.W.. 
BCY3O 1.00 
BCY3I 1.00 MJE52O 065 

Z7X302 017 
*175303 017 

2N5457 0-35 
2N5458 035 

74197 1.00 
74198 2.25 1 U.F. 35 V.00,2.2 U.F. 35 V.W., 33 UF. 16 V.W., 47 11F. IO V.W.. 4.7 UF. 35 V.W.. 

BCY32 1.00 MJE52I 0.75 *Z7X304 019 2N5459 035 74199 225 5 U.F. 25 V.00.. 6.8 U.F. 25 V.00., 6.8 UF. 35 v.w.. lo U.F. 35 V.00., 15 U.F. 20 V.W., 
BCY33 0.90 MJE2955 125 *170311 0.12 314129 1,75 76013N 175 20 U.F. 6 V.W.,22 U.F. 6 V.00.. 33 U.F. 25 V.W,, 47 U.F. 6 V.00.. 68 UF. 3V.W..all9peach. 
BCY34 0.90 MJE3OS5 075 17X3I4 0.20 314141 O'IS 100-O-100 UA 11011" METER for 9Op. - 

BCV39 3.00 MPFIO2 030 
'MPFIO3 0.30 

*775500 0.13 
*ZTS5O1 0.14 Plage n soCket 50 BC1074-9 ASSORTED UNTESTED TRANSISTORS for Sip. 

BCV40 1.25 
BCY42 0.30 MPFIO4 0.30 *ZTXSO2 0.16 

INTEGRATED 
CIRCUITS -lOW profile ITT 1 UF. 220 VOLT AC SUPPRESSION UNIT, lOp. 

BCY43 0.32 MPFIOS 0.30 7X503 0.17 7400 0.20 t p40 DIL 0.15 MULLARD C281 CAPACITORS .1 UF. 250 V.00.. 20p doz. 
6Cv58 0.23 MPC6 024 *170504 020 7401 0.20 54 pin OIL 0-55 50 ASSORTED TANTALUM BEAD CAPACITORS 33 U.F.to 15 U.F. C1.SO. 
BCV7O 0.19 MPSASO 0-24 77S531 0.20 7402 0.20 16 pIn OIL 0.17 

_________________ _______________ Please add 2Op for post and 04e-bing on UK orders ander C2. Overseas orders at cost. 

AFII6 025 SF167 031 0C24 350 2?41302 037 7454 020 
AF117 025 BF173 039 0C25 080 2N1303 031 7480 020 
AF139 040 SF117 039 0C26 0.90 2N1304 045 1470 035 
AF186 ISO SF178 045 0C28 200 2N1305 045 7472 030 
AF239 045 SF179 045 0C29 200 2N1306 010 1473 0.36 

AFZII 2.75 SF190 0.45 0C35 l'SO 2Nt307 050 7474 0.40 
AFZ12 2.75 SF181 045 0C36 1.50 2N1308 060 7475 059 
ASY26 045 SF182 045 0C41 0.50 2N1309 060 7476 0.42 
ASY27 oso SF183 045 OC42 050 2Nl6l3 033 74.80 060 
ASZ15 125 SF184 038 0C43 1.50 2N1671 l'SO 7482 065 
ASZ16 1.25 SF185 037 0C44 0.50 2N1893 0.33 7483 l'DO 

ASZIT 120 'BF194 012 OCAs 050 2N2147 l'AO 7484 100 
ASZ2O 0.79 'SF195 OIl OCh 045 2N2148 169 7486 0.40 
ASZ21 150 'BF196 013 0072 0.45 2N2218 033 7490 052 
AU113 1.70 'SF187 014 0073 100 2N2219 042 1491AN 0.15 
AUYIO 170 BF200 022 0074 0.70 2N2220 035 7492 0.98 

SA14S s.js SF224 020 0075 060 202221 033 7493 0.70 
BAlAS 090 'SF244 0.35 0078 090 2N2222 020 7454 0.60 

BAISA 010 SF257 031 OCh 120 2N2223 2.70 7495 0.60 

BAI5S 012 SF258 0.42 OCal 0.70 2N2358 017 7496 090 
BAlSO 013 SF259 0.45 C'C$IZ 100 2N2369A 021 7497 3.67 
BAW62 0,05 BF336 0.50 0082 0.70 2N2484 021 74100 170 
BAX13 007 BF337 0.53 0083 095 2N2648 0.50 74107 045 
BAXI6 0.07 'SF338 055 Q(384 995 2N2904 0.35 74109 0.66 
BCIO7 012 SF021 22h OCI20 150 2N2905 035 74110 057 
BCIO8 012 8FS28 1.39 0C123 l'SO 2N290 0.25 74111 088 
8C109 013 'SF061 0.25 0CI39 225 2N2907 021 74116 1.19 
'0C113 0,15 'SF098 025 OC14O 169 '2N2924 015 74118 095 
'8C114 0.16 BFWIO 090 0C141 2.25 !2N2925 017 74119 200 
'BC1I5 0.19 BFW1I 098 0C170 060 '2N2926 013 74120 110 
Bc116 019 SF084 038 0C171 060 2N3053 025 74121 0.45 
'SChi 022 SF085 041 00200 100 2N3054 050 74122 060 
'DCII8 0.16 SF087 0*35 00201 l'SO 2N3055 065 74123 1.00 

'BCI2S 0.18 SF098 0.32 0C202 125 2N3440 060 74125 0.60 

'BC126 025 BFY5O 0.26 OC203 1.25 2986441 0.90 74126 060 
'5C135 015 BFYSI 026 0C204 125 2N3442 1.20 74128 080 
5BC136 0.19 BFYS2 0.29 0C205 1.75 2N3525 0.90 74132 0.60 

5C137 016 BFY64 030 0C206 1.75 2N3514 120 74136 0.60 
'BC1A7 0.10 BFY9O 132 0C207 125 '2N3702 0.10 74141 0.69 
BC148 010 BSX19 034 0CP71 125 '2N3703 015 74142 300 

'BC148 0.13 8SX20 0.34 ORPI2 0.70 '2N3704 0.15 74143 300 
'BC157 012 SSX21 0.32 '920085 2.25 '2N3705 015 74144 3.00 
'BCIS8 011 STIO6 125 '92009 2.25 '2143706 014 74145 100 
'5C159 013 BTY19/400R 3.19 'R2OIOB 2.25 '2143707 OIl 74147 2.45 
'BC167 013 'SU205 225 T1C44 036 2N3708 0.14174148 2.00 

RECHARGEABLE BATTERY SET: Super Value £8.10, includes 4 AA (12V) 
Nickel Cadmium batteries (separately £1.08 each). 3/6/9V swItched Universal 
Mains Adaptor with 4 plug connector for most calculalors (separately £3.76), 
plus battery holder. 
ELECTRONIC DOORBELL: Warbling tone. Runs off PP3 £5.40. 

payment with Order lo: 

BARON (PE) 

Southvlew House, 6 Gower Road r "U 
Royston, Herttordshire 

Telephone: Royston (0763) 43695 

FM TUNER FRONT END 88 to 108MHz wit8s conversion details for Aircraft band on 
144MHz. £3, 

RCA CA 3089Q FM IC.. £1.40 
20 WAll' ZENER DIODES 75V, 82V, 91V, 10V, liv, 15V, 16v, 18V, 20v, 22v, 24v, 

27v. 30v all BYZ 93 types. 45p each. 
BRANDED 10 WAIl' ZENER DIODES 18V. 33v. 57v, 100V all 8Op noch. 
AUDIBLE ALARM SYSTEM with Transistors and IC. 12 vol workIng made for seat belt 

alarm no details. iSp. 
MINIATURE 2 POLE 4 WAY ROTARY SWITCH. 2Op. 
PHONO SOCKETS Single Sp. Doable lop, Triple 1 5p. Quad 20p. 
FLAT 2 PIN MAINS SOCKETS as used on Hl-Fi systems 2 iv o rOw. 1 5p. 
LOUDSPEAKERS 2+' dia. 8 ohm, 4006m. 75 ohm all 75p. 
ELECTRET MICROPHONE INSERT with FET pee amp. £1.85, 
POWER TRANSISTORS 0C25 60p, ADI49 60p, BDil2 25p. 2N3442 aOp. BDll6 40p. 

BD187 25p. 60207 55p. 2N3055 65p. 
NPN SILICON PHOTO TRANSISTORS 15p. DARLINGTON TYPE 20p. 
OPTO-ISOLATORS IL-74 with data, 50p. 
TEXAS THYRISTORS TYPE TIC47 200PIV 300MA, lop each. 

(p LP (p Lp (p 
k6l19 0.20 BCY7I 022 *lsuQ 032 ZT0550 010 7403 0.20 
MYX 0.13 BCY72 017 'MPSU20 040 1N914 0.07 7404 0.26 
A.AY32 OIS BCZII 150 MPSUS6 0.45 164916 0.07 7405 0.20 
ku.Z13 G.25 00115 0.00 NKT4OI 206 1644001 006 7406 055 
MZI5 0.31 80121 150 64KT403 173 1644002 0.07 7407 0.55 
M.Z17 0.25 00123 ISO NKT4O4 173 1644003 0.00 7408 0.20 

ACIO7 0.15 B0124 100 640555 0.45 1644004 0.09 7409 0.29 
ACI2S 0.30 B0I31 051 0M 075 1644005 013 7410 020 
AC126 029 80132 064 0A7 0.55 1144006 0.1$ 7412 0.26 
AC127 029 80135 035 OAIO 0.55 1644007 015 7413 0.45 
ACI2O 025 'B0136 0.36 0047 0.14 1644009 015 7416 0.40 
ACI4I 020 B0137 0.37 0A70 0.30 1144148 007 7417 040 
ACI4IK 0.30 B0138 0.40 0A79 0.30 1645400 014 7420 020 
ACI42 020 B0139 043 0Ml 030 1145401 016 7422 0.25 
AC142K 0.25 B0l40 0.47 0005 030 1044 006 7423 0.35 
AC176 0.25 B0144 200 0o90 000 1S920 009 7425 035 
ACial 0.25 80181 1.36 0091 0.06 10921 0.00 7427 035 
AdOS 029 80182 lO 0A95 0.00 2G361 lOO 7420 0.50 
ACYI7 Oes B0237 OSO 0A200 . 010 2G302 lOO 7430 0.20 
ACyle oes B0238 005 0A202 0.11 2G306 1.10 7432 0.36 

ACY19 005 80x10 075 OMIS 015 214404 0.60 7433 037 
ACV2O 0.65 80X32 225 0A211 075 264696 0.25 7437 0.42 
ACY21 065 80120 1.42 OAZ200 0.05 264697 016 7438 0.37 
ACY39 loo BOV6O 075 0AZ201 0.65 214698 030 7440 022 
AD149 0.70 8F115 039 0AZ206 Oes 214705 000 7441AN 052 
A0161 0.75 8F152 025 0AZ207 065 214706 012 7442 075 
A0l62 075 8F153 025 0C16 1.25 214708 0.21 7447AN 120 
AFIO6 045 BF1S4 025 0C20 2.20 264930 0.26 7450 0.20 
AF114 0.2$ BF159 

SF1041 
035 
0.30 

0C22 
flr,w 

2.50 
- 

2141131 0.20 7451 020 
n.,.. 

6m x 2+in x 3m All prices include P. & P. and VAT 

FEATURES: 4 LED digits +ln high. Red. 12 hour display with am/p.m. 
indication. Mains frequency accuracy. S Easy lo build: ali Components 
Included. S Beautiful real wood case or perspex: White. Black, Red, Blue and 
Green. I Flashes to Indicate power Cuts. 
NON ALARM: Complete kit inCluding case. £1250. Ready built. £1450. 
Module kit excluding case, £950. . Ready built. £1000. 
ALARM: Pulsed alarm tone. Automatic brightness cOntrol. 9 mInute Snooze 
Simple setting. Complete kit including Case. £1550. Ready buiit. 
£17.00. Module kit excluding case, £1 3.00. Ready built. £13.50. 
TIMER FACILITY: Stopwatch use toO min. 59 sec, extra 50p 

EXCELLENT VALUE-GUARANTEED 
LCD Gent's Watch. 5 funCtion. Back light. Chrome case. Black 

strap ........ ....._ ............ £17.28 4 Function Calculator... ............ .........-.-. ........................ ..-.. .... £4.00 

DISPLAYS: FND500 4Th.LED, £1.19 each: 6 for £6.48. NSB 5430,4Th Red LED 
stick of 4 £4.32. 5LT02, jin Green Phosphor stick of 4 £5.40. 
CLOCK CHIPS: 50253N Alarm 12124 hour 4/6 digit, £567. 
50362N Calendar clock, £775. MM5385N i2hr 4 dlgif Alarm' 
£432. 6 Decade up/down counters, 50395/6/7 £1310. 
MICROPROCESSOR: ZOO CPU, £22.68. Z8OCTC. £15.70. 
1702A Uy Erazable PROM, £11.35. Z80 PIO £15.70. 2102NA, K Static RAM 
£2.70. UV PROM Erazer, £103 plus £5 P. & P. 4KXI 16 pin Dyn. RAM £7.05. 

VALVE MAIL ORDER CO. 
Climax House 

Fallsbrook Road, London SW16 6ED 

SPECIAL EXPRESS 
MAIL ORDER SERVICE 

complete digital clóck kits 

TEAK OR 
PERSPEX CASE 

¡Q NON ALARM £1250,- 

"DELTA" ALARM £1550 
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SEND STAMP ADDRESSED ENVELOPE NOW FOR THE EASY TO 
USE ACE ORDER FORM CONTAINING 500 TOP QUALITY POPULAR 
ELECTRONIC COMPONENTS AT PRICES YOU CAN AFFORD. P&P 
FREE ON ORDERS OVER £2, OTHERWISE 20p. ALL PRODUCTS 

GUARANTEED ONE YEAR IF CORRECTLY USED. SOME EXAMPLES 
FROM THE COMPETITIVE ACE RANGE WITH VAT INCLUSIVE 

PRICES ARE SHOWN BELOW 

BC 107/108/109 Metal 13p 
BC207/208/209 Plastic lip 
2N3055,.. 65p 
741 OpAmp-8pin 30p 
555Timer 50p 
WO41A Bridge 31p 
7400TTL___.._ iSp 
IN4l48Diode,_._ 4p 
IN400lRec___________ 5p 
BZY88 Zeners 12P 

laW RistorsCFa5Z 3for6p 
Minpresets Horiz/vert. Sp 
Electrolytic 100,125v lOp 
Polyester C280 O.1,F 8P 
LED Red 02. 15p 
PhonopIugs_ Sp 
Mintoggle SPST 80P 
Wire-P Stranded 10m 25p 
Veroboard 0.1 2'5x 3'75 SOp 
S-DEC Breadboard 216p 

Oct nCu our Iecuc! 

Cambridge Learning Enterprises, FREEPOST, Unit 2, Rivermill Lodge, St. Ives 
Huntlngdon, Cambs. PEli 4BR 

To: Cambridge Learning Enterprises, FREEPOST, Unit 2, 
RivermIll Lodge, St. Ives, Huntingdon, Cambs. PE17 4BR 

Please send me... set(s) of Design of Digital Systems at 
£800 each, P. & P. included 
*or.. . set(s) of Digital Computer Logic and Electronics at 
£550 each, P. & P. included 
*or 

. combined set(s) at £1200 each, P. & P. included 
*or.. . .the Algorithm Writers Guide at £340 each. P. & P. 

included 

Name 

Address 

*delete as applicable 
No need to use a stamp-just print FREEPOST on the envelope. 

I. - 

AURA SOUNDS (P2), 
Copthorne Bank, Crawley,°W. Sussex. 

1cv TRANSISTORS RESISTORS 

UESTCHED UN UAY ORDER RECEIVED AC 
SWt1CHES LAMPS PLUGS/SOCKETS 

RXR flC ACE MAIUJRlIX LID 

UitPE.TIStaI Steel 

WITHTH uniu Walfield,W.Ylskslsre 

comin:D CflTflOCU/OflDR ronm 

Also avallaoie-a more elementary course assuming no 
prior knowledge except simple arithmetic. 
Digital Computer Logic and Electronics 
In 4 voIumes 
1. Basic Computer Logic £4 - 60 

plus 9Op P. & P. 
2. Logical Circuit Elements 

Carry Out Logical Func- 
for the bargain price £11.10, 

3. Designing Circuits to Offer Oder both courses 

tions 
plus 90p P. & P-a saving 

4. Flipflops and Registers of £150. 

Designer These courses were written so that 
you could teach yourself the theory 

Manager and application of digital logic. Learn- 
ing by self instruction has the advan- Enthusiast tages of being quicker and more 

Scientist thorough than classroom learning. You 
work at your Own speed and must 

Engineer . respond by answering questions on 

Student each new piece of information before 
proceeding to the next. 

NWfrom Cambridge Learning Enterprises: 
I Lò'i CHARTS AND ALGORITHMS-use, desIgn and I 

layout; vital for computing, training, wall charts. etc. £2 .95 I 

plus 45p P. & P. I 

Guarantee-If you are not entirely satisfied your 
money will be refunded. 

OWERSI String Ensembles 

OWERSI MATIC Rhythm 
OWEREI MATIC Accompaniment 
OWERSI VOICE RotorSoundString Choir 

OWERBI Professional Series 

OWERSI Audio Mixer 2004 

OWEREI TONE Rotating Baffles 

OWERBI Speaker Cabinets 

Send for our 104 page full-colour cata- 
logue and 16-page price list, fOr £2.00, 
which is refunded against your first order 
value £25.00. - 

Únderstand the latest 
developments in calculators, 
computers, watches, telephones, 
television, automotive instrumentation 
Each of the 6 volumes of this self-instruction course measures 
111m X 8in and contains 60 pages packed with information, 
'diagrams and questions designed to lead you step-by-step 
through number systems and Boolean algebra, to memories, counters 
and simple arithmetic circuits, and on to a complete understanding 
of the design and operation of calculators and computers. 
Design of Digital Systems. 

£7 10 
the wor'd. 

Dtiàgn o 
DitaI Synttni 

plus gop packing and 
Book I j surface post anywhere in 

Oversea. customers should send 
for proforma ifivolCe j 

- 

Quantity discounts availabi e 
on request. VAT zero rated. 

Do--Yourse Ñts Or Factory Assembled 

OWERSI Organs 

OWER5I Pianos 

Join the Digital 

RevOlution 
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Component set (mcl. PCBI f355 

AUTOWAH UNIT (PE. Mar. 77) 
Automaxcally produces Wah-pedal and Swell-pedal sounds 
each time a flew flote ts played. 

Component ser. PCB. specal toot swdches £727 
Component Set und PCE. with panel switches £483 

P.E. TUNING FORK (PE. Nov. 75) 
Produces 84 swItch-selected frequency-accurate tones. A 
LED monitor clearly displays alt beat note adjustments. Ideal. 
for tuning acoustic und electronic musical instruments 
alike. 

Main component set (mcl. PCE) £1559 
Power supply set (md. PCE) £103 

Component set (lrtdl. PCE) £397 

DYNAMIC RANGE LIMITER (PE. Apr. 77) 
Automatically controls sound output to within a preset 
leuel. 

Component set (md. PCB) £4.58 

POST AND HANDLING I I EXPORT ORDERS are welcome, though we advIse that 
U.K. orders-under £15 add 25p plus VAT. ooer £15 add SOp DON'T FORGET VAT! a current copy ot our list should be obtained betOre 

Optional Insurance for compensation agaarst loss or 
i damage in post. add 35p in addiSon to above post and t 

total of goods, post and handling. (Does flot payments must be cash-with-order. In Sterling and 

plus VAT. Keyboards £200 plus VAT. 
I Add l2j/n (Or current rate if changed) to full ordering as it also shows Export postage rates. All 

hafldhflg. I apply to export orders). preterabfy by international Money Order Or through an 
Eire. Cl., B.F.P.O.. and Other Countries are sub(ect to 

( English Bank. To Obtain list send 40p. Export postage rates. I 

I 
PHONOSONICS DEPT. PE5N . 22 HIGH STREET . SIDCUP . KENTDA146EH 

MAIL ORDER AND C.W.O. ONLY 
SORRY BUT NO CALLERS PLEASE 

SOUND BENDER (PE. May 74) 
A multi-purpose Sound controller, the functions of which 
include envelope shaper, tremoto. voice-operated fader. 
automatic fader und frequency-doubler. 

Component set for above functions Cenci. SWs) £784 
Printed circuit board £181 

Optional eulra-additionai Audio Modulator, the use of 
which, in conjunction with the above component set, can 
produce ''jungle-drum' rhythms. 

Component set (mci. PCB) £2.88 

PHASING UNIT (PE. Sept. 73) 
A simple but effective manuatly controlled unIt for 
introducing the 'phasing" sound into live or recorded 
music. 

Component set (mci, PCB) £287 

PHASING CONTROL UNIT (PE. Oct. 74) 
For use with the above Phasing Unit to automutically control 
the rate of phasing. 

Component set (md. PCB) £448 

SOPHISTICATED PHASING AND VIBRATO UNIT 
A slightly modified version of the circuit published in 
"ElektOr', December 1976, end includes manual and1 
automatic contrOi Over the rate of phasing und vibrato, 

Component set £1769 
Printed circuit board £2.331 

WAH-WAH UNIT (PE. Apr. 76) 
The Wah-Wah effect produced by this unit can be controlled 
manually or by the integrai automatic controller. 

WIND AND RAIN UNIT 
A manually controlled unit for producing the above-named 
sounds. 

Component set (md. PCB( £312 

GUITAR OVERDRIVE UNIT (P.E. Aug. 76) 
Sophisticated, versatile Fuzz unit, including variable and 
switchabie controls affecting the fuzz quality whilst retaining 
the attack and decay, und siso providing filtering. Does not 

upiicate the effects from the Guitur Effects Pedai and can 
be used with, it and with Other electronic instruments. 

Component set using duui slider pot £656 
Component set using dual rotary pot £620 
Printed circuit board £1.62 

FUZZ UNIT 
Simple Fuzz unit based upon PE. 'Sound Design'' circuit, 

Component set (md. PCB) £203 

VOLTAGE CONTROLLED FILTER (PE. Dec. 74) 
Part ot the PE. Mmnisonic now released as an independent 
hit for use with Other synthesisers. 

Component set lisci. PCB) (Order as Kit 65-1) £822 

RING MODULATOR (PE. Jan. 75) 
Purl of the PE. Minisonic now released as an independent 
hit for use with Other synthesisers. 

Component set (md. PCB( (Order as Kit 59-1) £550 

NOISE GENERATOR (P.E. Jan. 75) 
Part of the P,E. Minisonic now released us an independent 
hit for use with Other synthesisers. 

Component set (md. PCB ((Order as Kit 60-li £3.35 

SOPHISTICATED POWER SUPPLIES 
A wIde range of highly stubitised low noise power supply hits 
is available-details in Our fists. 

TREMOLO UNIT 
Based upon PE. ' Sound Design" circuit. 

£3.64 MICROPHONE PRE-AMP (PE. Apr. 77) 
Component set (ifict, PCB) 

' Component set (md. PCB) £378 
TREBLE BOOST UNIT (PE. Apr. 76) 
Gives a much shrilier quaiity to audio signals fed through it. VOICE OPERATED FADER (PE. Dec. 73) 
The depth of boost is manually adjustable. For automatIcally reducing music volume during 

Component set (mcl. PCB) £240 "talk-over''-particulariy usetui for Disco work or for 
home-movie shows. 

reverb amp, ring modulator, peak level circuit, envelope 
shaper, voltage controlled amp. Full details in lIsts. 

Set ot basic component kits £6303 
Set ot printed Circuit board, £1320 

1h. Synlh.sla.r Ksybcsrd Circuits (can be used without the 
Muir Syntheniser to make an independent musical 
instrument): 2 logurlthmic VCOs, divider. 2 hold circuit,. 2 

modulation amps, mixer. 2 envelOpe shapers and additional 
PSU. Full detail, In our lists. 

Set ot basic Component kits £41.18 
Set ot printed Circuit boerds 

GUITAR EFFECTS PEDAL (PE. July 75) 
Modulates the attack, decay und titter characteristIcs of an 
audio signal not Only trom u guitar but trom any audio 
source, producing t ditferent switchable effects that can be 
further modified by manual controls, Possibly the most 
Interesting of all the low-priced sound effects Units in Our 
ranqe. Circuit does not duplicate ettects (rom the Guitar 
Overdrive Unit. 

Component set with special foot Operated switches 57-59 
Alternative component set with panel mounting 
switches £4,96 
Printed circuit board £1.43 

ORGAN CONVERSION KIT 
Converts the P.E. Joannu electronic piano to also provide 
most of the facilities Offered by the ebove electronic Organ. 

Basic component set und PCB £12.34 

SYNTHESISER TUNING INDICATOR (PE. July 77). 
A simple 4-octave frequency comparetor for use with 
synthenisnrs and Other instruments where the futl versatility 
Of the PE. Tuning Fork Is not required. 

Component and PCB (but cxci sw.( £7.45 

GUITAR FREQUENCY DOUBLER (PE. Aug. 77) 
A modified and extended version of the circuit published. 
Details in list. 

SEE OTHER PAGE FOR KEYBOARDS, AND 
OUR LISTS FOR OTHER COMPONENTS AND 

ACCESSORIES STOCKED 

ENVELOPE SHAPER WITH VCA (PE. Apr. 76) 
This unit has its own voltage controlled amplIfier and has tall 
manual control Over attack, decay, sustain and release 
functions. 

Component set (md. PCB) £669 

TRANSIENT GENERATOR (PE. Apr. 77) 
An envelope shaper, without VCA. having the usual attack. 
decay, sustain and release functions, und in addition it also 
provides a ''Repeat Effect" enabling a synthnviser to be 
programmed to imItate such instruments as a mandolin or 
banjo. 

Component set £452 
Printed circuit board £1.82 

WAVEFORM CONVERTER , 
Slightly modified from u circuit published in a German 
edition of "Elekior', Converts a saw-tooth wavefOrm into 
four different waveforms: sine-wave, mark-space saw-tooth, 
regalar triangle form, and squarewave with an externally 
variable mark-space rutio. 

Component set (indI. PCB bat eacl. sw's) £6-IS 

PE. MINiSONIMk. 2 SYNTHESISER 
A portable mains-operated Miniature Sound Synthesiser. 
with keyboard circuits. Although haoing slightly fewer 
facilities then fIre large PE. Synthesiner the funCtiOns 
offered by this design give it great scope and versatility. 
Consists of 2 log VCOs, VCF, 2 envelope shapers. 2 voltage 
Controlled amps, keyboard hold and Control Circuits, HF 
oscillator and detector, ring modulator, noise generator, 
Oatpul amp and mixer, power supply. 

Set of basic component kits from £6425 
Set of printed Circuit boards £9-il 

PE. SYNTHESISER (PE. Feb. 73 to Feb. 74) 
The well acclaimed and highly oersatii large-scale 
mains-operated Sound Synlhesiser Complete with keyboard 
cirCuIts. Other circuits in our lists may be used with the 
Synthesiser to good advantage, notably PE. MinisOnic, 
Phasing Unit. Wind and Rain, Rhythm Generator, Sound 
Bender. Voltage Controlled Filter, Guitar Effect8 Pedal and 
Ooerdrioe, FuOx, Tremolo and Weh-Weh unite. 
Th. Main Synthieleer: PSU, 2 liner VCOs, 2 ramP 
generators, 2 input amps, sample hold, noise generator. 

PE. JOANNA (PE. May/Sept. 15) 
A five-ocfaoe electronic piano that has switchable alternatroe 
ooicing of HOnky-TOnk piano, ordinary piano, harpsichord. 
or a mixture of any of the three, together with facilities 
including fast and slow tremolo, load and soft pedal 
switching, and sustain pedal switching. The power amplifier 
typically delivers 24 watts into 8 Ohms. The PC8s have been 
redesigned by ourseloes making improoed use of the space 
available. - 

Main power supply, tone generator, 61 enoelOpe shapers, 
ooicing and pre-arnp circuits. 

Set of basic component kits for abOoe £75.29 
Sel of printed circuit boards for abOoe £20.35 
Power amplifier £15,97 
Printed circuit bòard for power amp 9Sp 

PE. SYNCHRONOME (PE. Mar. 76) 
An accented-beat electronic metronome. prooiding daple. 
triple and quadruple times with full control 00er the beal 
rate. Can also be used as o simple drambeaf rhythm 
generator. Includes power supply. 

Component net (mcl. loudspeaker) £1162 
Printed Circuit board £2.04 

TAPE NOISE LIMITER 
Very effective Circuit for reducing the hiss found Inmost tape 
recordings. All kits include PCBn 

Stsndard tolerance set of components £296 
Superior tolerance Sel of components £376 
Regulated power supply (will drioe 2 sets) £469 

ELECTRONIC ORGAN ENVELOPE SHAPER WITHOUT VCA (PE. Oct. 75) 
5-Ocfaoe electronic Organ with S basic ooices that can be Provides full manual control 00er attaCk, decay, sustain and 
used indieidually or together. 5 pitches (2tt, 4ft, 8ff, 16ff, 22ff), release functions. and is for ase with an exietlng ooltage 
oeriable attack, tremolo, oibrato, phasing, and oariable controlled, amplifier. 
Sustain. Details in our list. ' Component set (mcl. PCB) £466 

I 

KITS FOR SYNTHESISERS, SOUND EFFECTS 

t s G C S 's' C i' s . 
S 

. c.rCC..:;:5 n 

at' 

o C r: v:' s 

COMPONENTS SETS include all necessary 
resistors, capacitors, Semiconductors, potendo- 
meters and transtormers. Hardware such as 
cases. sockets. Knobs, etc. are not included but 
most of these may be bought separately. Fuer 
details of kits, PCBs and parts are shown in our 
lists. 

CtRCUtT AND LAYOUT DIAGRAMS are supplied 
free with all PCBs designed by Phonosonlcs. 

PHOTOCOPIES of the P.S. tests for most of the 
kits are avuilable-prices in our lists. 

PHONOSONICS 
MAIL ORDER SUPPLIERS OF QUALITY 
PRINTED CIRCUIT BOARDS, KITS AND 
COMPONENTS TO A WORLD-WIDE 
MARKET. 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


KEYBOARDSAND CONTACTS 
Klmb.,-AlI.n Kayboarda as reqaired tor many published circuits. including tire P.E. Joanna, PE. 
Minheonlc, and PE. Synlhssts.r. The manufacturers claim that these are the finest moulded 
plastic keyboards available. All octaves are C to C. The keys are plastic. spring-loaded and 
mounted on a robust aluminium trame. 
3 Octave (37 voles) £2550. 4 Oct (49 noteS) £32.25. 5 Oct (61 notes) £39.75. 
Contact Au.mbltss for use with aboye keyboards: Singte-pole Change-over (type SP) as for PE. 
Joanna and PE. Minisonic. Two-pole normally-open make-break (type OP) as for P.6. 
Synthesiser. Special Contact assembly (type 4PS) haelng 4 peles, 3 of which are normally-ope 
make-break Contacts and the fourth is a change-oeer Contact-this special assembly enables 1H 
SAME KEYBOARD to be used with the P.E. Synthesiser. P.E. Minisonic and the P.E. Joanna 
simultaneously thus avoiding the cost of more than one keyboard. See oar tisi for other 
contacts. - 

Contact Each 3 Octave Sel 4 OcIase SeI 5 Octave Set 
SP Sip £ 8-69 £11.16 £14.64 
2P Zip £ I-99 £13.23 £16.41 
4P5 53p £1961 £2591 £32.33 

PRINTED CIRCUtI BOARDS for use with the aboso contacts and thus eliminating most of the 
inter-wiring required. are available. Details in oar lists. 

MORE NEW KITS! 

NEW RHYThM GENERATOR 
Rodesigned. tmproeed and extended version of the PE 
1974 desIgn and Including sew automatic rhythm 
programme selector. 

TUNE-PROGRAMMABLE SEQUENCER 
(PE Non. 77) The new manic unit Currently being 
pubtiahed. 

FORMANT SYNThESISER 
lElektor Magazine 1977). Very sophIsticated music 
synthosiser for the advanced Constructor and for whom 
cost is secondary to performance. 

GUITAR SUSTAIN UNIT 
(PE Oct. 77(. 
Details in lists. Please send SAE, 

TRANSISTORS 
AC 128 
AC 176 
BC1O7 
BCtO8 
BC 109 
BC 147 
BC148 
BC149 
BC157 
BC 198 
BCt59 
BC182L 
BC 184 
BC 187 
BC204 
BC2O9C 
BC 212 L 
BC213 
BC478 
BCY71 
BD 131 
BD 132 
B FY90 
B FY51 
B FY92 
BSY95A 
M 08001 
0C28 
0071 
0072 

26p 
28p 
14p 
14p 
14p 
12p 
12p 
12p 
l3p 
13p 
tIp 
l2p 
l2p 
25p 
14p 
14p 
isp 
i5p 
29p 
np 
"p 
54p 
22p 
22p 
24p 
22p 

172p 
60p 
20p 
25p 

shops to openl 
* SAVE ON MONEY - Bulk buying 

means lowest prices - lust Com- 
pare with Others! 

* HAVE THE RIGHT PART - No 
guesswork or substitution 
necessary! 

ALL PACKS CONTAIN FULL SPEC. 
BRAND NEW, MARKED DEVICES - 
SENT BY RETURN OF POST. VAT 
INCLUSIVE PRICES. 
((001 50v ceramic plate capacitors. 
5%. 10 of each value 22pF to lOOpF. 
Total 210, £335 
((002 Extended range, 22pF to O. 1NF. 
330 values £4.90 
((003 Polyester capacitors. 10 each 
of these values: 0.01, 0015, 0022, 
0.033, 0.047. 0068. 0.1, 0.15, 0.22, 
033, 0.471,F. 110 altogefher for £4.15 
((004 Mylar capacitors. min 100V 
type. IO each all values from l000pF 
to 1O,000pF. Total 130 tor £445 
K005 Polystyrene capacitors. 10 
each value from lOpF to 10,000pF. 
E12 serles 5% 160V. Total 370 for 
£12.30 
((006 Tantalum bead capacItors. 10 
each of the followIng: 0.1, 0.15, 0.22, 
033, 0.47, 068, 1. 2.2, 3.3, 4.7, 6.8, 
sIl 25V: 10/25 15/16 22/16 33/10 
47/6 100/3. Total 170 tanto for £14.20 
((007 ElectrolytIc capacitors 25V 
working, amai) physIcal size. 10 each 
of these popular values: 1, 22, 4.7, 
10,22,47, l0OpF. Total 70 tor £3.50 
((008 Extended range, as above, also 
including 220, 470 and l000pF. Total 
100 for £5.90 
((021 MIniature carbon film 5% re- 
sistors, CR25 or sImilar. 10 of each 
value from lOA to 1M. E12 serles. 
Total 610 resistors, £6.00 
((022 Extended range, total 850 
res(stors from 1 R to 10M £8.30 
K041 Zener diodes. 400mw 5%. 
BZY88 etc. 10 of each value from 27V 
to 36V, E24 series. Total 280 for 
£15.30 

Gen. purpos plastic potting box 71 
s 49 y 24. In black or white 4Op. 
Hand controller box, shaped for ease 
of use In the hand. 94 o 61 o 23mm 
64p. 

S-DEC S & T-DEC S 
S-DEC Breadboard £2.10 
T-DEC Breadboard £3.75 

RELAYS AND SOLENOIDS 
12V DC enclosed, 2 lOA c/o contacts 
£1.00 
Open constructIon relay wIth 2 lOA 
do cOfltacls, coil rated 24V AC. but 
works well on 6V DC 60p 
240V AC enclosed. 11 pin plug In 
base. 3 lOA c/o contacts. £1.20 
240V AC open, 2 iSA c/o contacts 
£1.50 
6v mIniature low profile for PC 
mountIng, 0.1" pitch 2 pole c/o 
137R coil - RS price £2.71 -our price 
£1.00 
Solenoid, rated 48V DC. but work on 
24V, 10mm push or pull action. 
SIngle hole fixing. Size 27 o 18 s 
15mm. Made by Varley. Only 40p. 

1977 CATALOGUE NOW AVAIL- 
ABLE-MUCH BIGGER AND 
BETTER, WITH 50p DISCOUNT 
VOUCHERS. ONLY 30p plus 15p 
POST. 

WIRE AND FLEX 
Flex pack - 5m o) 5 dIll colours, thick 
or thin. 25m for 25p. 25 way 
(14/0076) cable with braIded overall 
screen and PVC sheath. 400/rn. 

POWER PACK 
Wood gralned metal case 90 y 80 o 
75mm contaIning mains lransformer 
giving 8V at 200mA. 2 co-ax sockels, 
PC board with 11" fuseholder R's C's 
elc, Only Et 

EDGE CONNECTORS 
Special purchase of these 0.1V pitch 
double-sided gold plated connectors 
enables us to offer them al less than 
+rd their original list pricef 18 way 
41p 21 way 47p 32 way 72p 40 way 

AND OTHER PROJECTS 
PHOTOGRAPHS in this advertisement 
show two of our units containing sorne of 
the PE. projects built from our kits and 
PChs. The cuses were built by ourselves 
and are not for sale, though a small 
selection of other cases is available. 

LIST-Send stamped addressed 
envelope with all U.K. requests for free 
list givIng taller details of PCBn. hits and 
other components. 

OVERSEAS enquiries for list: Europe- 
send 20p; other Countries-send 40p. 

GREEN WELD 
443 Millbrook Road Southampton 
SOI OHX TeI:(0703) 772501 
SUYA COMPLETE 
RANGE OF COM- 
PONENTS AND 
THESE PA CKS 
WILL HELP YOU 

* SAVE ON TIME - No delaya In 
waitino for Darla to come Of 

PLASTIC BOXES 
Professional quality, two tone grey 
polystyrene with threaded inserts for 
mounting PC Boards. 
Type 
25l8l20o 65u40mm £2.24 
2520 150 o 80 o 50mm £2.68 
2522 188v110o60mm £3.72 
Slopping front version. 
Type 
2523220o174o100/52mm £6.90 
1798 171 u 121 w 75/37.5mm £4.65 
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SOUND-TO-LIGHT (PE. Aurora) (PE. Apr-Aug. 71) 

Four Channels each responding to a different sound 
frequency and controlling Its Own light. Can be used with 
most audio systems and lamp intensities. 

Basic component net lecci. thyristors) £1592 
Printed circuit board for above £390 
Power supply £5.7. 
PCB tor power nappty £1.79 

3-CHANNEL SOUND-TO-LIGHT (PE. Apr. 76) 
A simple but effective sound-to-light controller Capable of 
operating 3 lamps each of approoimately 700 wetts, Includes 
power supply. thyrlstOrs. and by-pass swItChes. 

Component set (mcl. PCB( tu 95 

DISCOSTROBE (PE. Nov. 76) 
4-channel light-nfrow controller giving a Choice of 
sequential, random, or fall strobe mode of Operation. 

Basic component set £1619 
Printed circuIt board £345 

BIOLOGICAL AMPLIFIER (PE. Jan/Feb. 73) 
Multi-function circuits that, with the use of Other externat 
equipment, can serve an lie-detector, alphaphOne, 
cardlophone etc. 

Prs-Antp Moduls Component set (mcl. PCB) , £422 
BeilE Output CircuIts-combined Component set 
with PCBs, for alphaphone, cardiophone, 
frequency meter and visual feed-back tampdrlver 
Circuits £6-Sq 
AudIO Amplitlsr Modul. Type PC7 £735 

SEMI CONDUCTOR TEStER (PE. Oct. 73) 

Essential test equipment for the enterprisilng home 
constructor. While stOcks last. 

Set Of resistors, capaCitOrs. semiconductors. 
potentiometers. mekaswitchen and PCB £9.63 

Panel meter (SOOcAl . £570 

0084 
ORP12 
ZTX1O7 
ZTXIO8 
ZTXSO1 
ZTXSO3 
Z TX 53 1 

21470e 
214914 
2N1304 
2N 22 19 
2N2905 
2N2905A 
2142907 
2143053 
2143054 
2143055 
2143702 
2143703 
2143704 
2143809 
214 3820 
2143823E 
2N4060 
2145245 
2N5459 
2145777 

INTEGRATED 
31f 
709 TOS 

8-pin Oli. 
723 TOS 
741 8-pin OIL 
748 TOS 
748 8-pin OIL 
yA7fO5 T0220 
8A7808 T0220 
9AO&12 T0220 
8A7615 T0220 
1LA7818 T0220 
AV-1-0212 
AY-1'6721/6 
CA3046 
MC3340 
8-334029 

25p 
lop 
12p 
9p 

13p 
isp 
23p 
13p 
Up 
22p 
27p 
Up 
36p 
22p 
lap 
66p 
4ap 
12p 
12p 
lZp 
Up 
64p 
39p 
12p 
sip "p 
gap 

CIRTS. 
230p 
COp 

Cep 

lose 
32p 
63p 
63p 

205p 
205p 
205p 
295p 
205p 
6SOp 

lIsp 
lap 

150p 
252p 

PRICES ARE CORRECT AT TIME OF PRESS. PHONOSONICS E. 8 0. E. DELIVERY SUB..IECT TO AVAILABILITY. 

K042 As above but 5 of each value 
£8.70 

PC ETCHING KIT MK III 
Now contains 200 sq. ins, copper 
Clad board, lib. Ferric Chloride, 
DALO etch-resist pen, abrasive 
cleaner, two miniature drill bila. 
elChing dish and instructions. £4.15. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. lib £1.00; 31b 
£2.16; lOibtS.60; 100ibE39.00 

MOTORS 
240V ac 60rpm. High torque, drive to 
6mm shaft 20mm long. Size 70mm 
dia o 55mm £2.20. 

VERO OFFCUTS 
Pack A. Ail 0.1' 
Pack B. All O-15' 
Pack C. Mixed 

Pack D. Ail 01' plain 
Each pack contaIns 7 or 8 pieces with 
a total area 01100 sq in. Each pack is 
£1.30. Also available by weight. lib 
£3.45, bib £28. We are also VERO 
wholesalers - Trade price list on 
requeat from Bona Fide Companies. 

VEROCASES 
Plastic top and bottom, ally panels 
front and back. 
Type 
1410205x140o 40mm £3.70 
1411205x140o 75mm £4.17 
1412205 a 1400 110mm £5.20 
1237154x 85x 40mm £2.83 
12381540 65 X 60mm £3.05. 
1239 154 o 85 o 80mm £3.75 

TRANS FOR M ERS 
Special.- 12V 8A for only £4.00. 6-0- 
6V bOrnA 85p; 9-0-9V 75mA B5p; 
12-O-12V SOmA asp; lOOmA 95p; 12- 
0-12V lA £2.90; 20-O-20V 2A £4.70; 
20V 2.75A £4. 

9Op43way97p49way hip. 
SOLA R CELLS 

As used on space labs etc.. these tiny 
cells give SOpA at 0.5V In sunlight. 
ideal for powering small C-MOS 
projects etc. Can be banked for 
greater power output. Size 19 x 
6.5mm. 3 for £1; 10 for £3; 25 for £7; 
l00.for £25. 

BRIDGE RECTIFIERS 
50V lA 26p; 400V lA 36p; 400V 2A 
48p; 400V 2A 5ap; 100V 4A esp; 
400V 4A aop; 100V 6A 74p; 400V 6A 
98p; 400V lOA £1.40. 

SCR PANEL 
Has 12 60V 0.6A thyrlstors (gate 
current only 200pAt), MEU21, 
2N3904, 1144004 o 14, e Rs C's etc. 
Only £1.00. 
MISCELLANEOUS I.C.'s 

MC3302P Quad Comparator * Data 
£1.20. ITT 326 Oua) 2 * Dual 3 input 
TTL Nand gate * Data 10 for £1. ITT 
7105 LED Digit Driver Data 8 for 
£1. 710 T099 Din. Comparator o 
Data 40p. 

Our 5retail shops at 21 Deptford 
Broadway, London, SE8 (01-692 
2009) and 38 Lower Addiscombe 
Road, Croydon (01-688 2950) stock 
some of the advertised goods for 
personal calIera only. Ring them for 
detaila. 
Ali prices quoted include VAT and 
UK/BFPO poatage. Moal orders des- 
patched on day of receipt. SAE with 
enquiries please. MINIMUM ORDER 
VALUE £1. Official ordera accepted 
from schools, etc. (Minimum invoice 
charge £5). Export/wholesale 
enquiries welcome. Wholesale list 
now available tor bona-fide traders. 
Surplus components always wanled. 
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Please send me, quickly.the I 

new S.S.T. Catalogue. I 
S.S.I Distributors is a member ot 

SEND TODAY! thePhilipsGroupot 

Name 

Companies. 

i 
Address 

. I 

I I- 
Postcode 

L.. 
PE/12/77 - - - - - - _I 

KEF S LEAK S LOWTHER McKENZIE 
MONITOR AUDIO S PEERLESS RADFORD 

RAM RICHARD ALLAN S SEAS 
TANNOY S VIDEOTONE S WHARFEDALE 

WILMSLOW AUDIO (Dept. P.E. 8) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK9 1HF 

DIscount Hl-PI, etc. at 5 Swan Street and 10 Swan Street 

Tel.: Wilmslow 29599 for Speakers Tel.: WIImsIow 26213 for HI-Fl 

PHILIP PHILIPS 

PHIliPS NEW! 
The latest catalogue from SS.T. 

speakers. etc. etc. Plus PB. Electronics 

includes even more Philips electronic 
home assembly kits - mixers, amplifiers. 

Dec and BlobBoards for circuit 
u. en proving and construction. Send 

- today to: SST. Distributors 
* (Electronic Components) Ltd.. 

West Road, Tottenham. London 
N17 ORN. 

i:;-:, 

- - - - - - - - -. 

Wilmslow. 

Audio. 
THE firm for speakers! 

SEND lOp STAMP FOR THE WORLD'S BEST CATALOGUE OF 

SPEAKERS, DRIVE UNITS, KITS, CROSSOVERS, ETC. AND 

DISCOUNT PRICE LIST 

ACT AUDAX I BAKER 
BOWERS & WILKINS' CASTLE S CELESTION 

CKARTWELL I 'COLES DALESFORD 
DECCA S EMI EAGLE ELAC'S FANE 

GAUSS S. GOODMANS S KELME S I.M.F. 
ISOPHON S JR S JORDON WATTS 

.)i,. CONTENTS: Electricity and magnetism. Radio signals. 
Signal propagation and reception. Transmitter prin- 
ciples. Receiver principles. Radio components. 
Valves, solid-state devices and transistors: In te- P' 

speaker. Modern radio receivers. Index. 
grated circuits. Microphone, pickup and loud- 

* Sept. 1977 . 240 pages . £2.75 

Order now from your local bookseller or from: G0e çd 

'0I 
NEWNES TECHNICAL BOOKS '' 
Borough Green, Sevenoaks, Kent TN15 8PH 

Boginner 
G.Ado W i 

TO RADIO 
GORDON J. KING 

Completely rewritten and updated, the 8th 
edition contains all the lates developments in 
radio technology. 

Written in a non-technical style with a' 
min imum of mathematics, this new 
edition will develop the reader's 
knowledge and interest and, 
enable him to use radio 
equipment with con- 
fidence and skill. f 

r 8th EDITION 

+ BEGINNER'S 

Introduces the reader in easy step-by-step stages 
to all aspects of radio technology, from simple 
electromagnetic theory to the full range of 
radio components and circuits. 
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FUZZ LIGHTS Combined with 3SDM1 
Red, Green, Blue. - Size 9e 4V2' 
Amber. f 23. 50 

SUPPLIERS TO N.M. GOVT. DEPTS, 
SEND NOW FOR 01 

Sweon Meen. 163 Mitcheni Rond, Tooting IToL 01.672 3413). 
- 3SDMI f1 4.50 

MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FIJLLV TESTED AND GUARANTEED 
JR FREE 20PAGE ILLUSTRATED CATALOGUE. S.A.E. STAMPED PLEASE 
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 Full wave Control 
RCA SA TriacS 
1000W per channel 
Fully supressed and fused 
Switched master Control for Sound operation from 
t/5W to 125W 

Speed control for fixed rate seguence from 8 per 
minute to 50 per second 
Full logiC integrated circuitry with optical isolation 
for amplifier protection £20 75 

Model 501 500W per Channel as above without 
sound trggering £12.25 

FRONT PANEL FOR LIGHTING 
EFFECT MODULES 

(complete with switches, neons and knobs) 
as illustrated 

Iicfttg L! 
ForS1LMB £6.50 4LSM1 £5.50 
Size8'x4t/2" Size6½"x4'/s" 

G 

S1LMB £7.50 

new from TUAC... 
ULTRA QUALITY HIGH POWER 

TD 500 POWER AMPLIFIER 
New DC coupled design 

Output power usinq PS2SO 
300w into 2 Ohms 
220w into 4 OhmS 
l40winto8Ohms 

a', 

75w into 15 Ohms 
ce 

'p 
RMS continuous sine wave 
output 
INPUT Sensitivity 0.775V 
RMS (0DB) at 25 KORMS 
Hum and Noise - 100dB 
Relative full output 7" e 9" e f45 
THD o at Full Power 0.1% 

I 
PIEZO SUPER HORN . flO.95 

I 

STOCKISTS - CALLERS ONLY 
Al Music, 68 Oxford Street. Manchester liaI. 061-236 0340) 

Geo Mathews. 85/87 Haret Street. Birmingham Tal, 021.622 1941) 
Bristol DiscoCentra. 25 The Promenade. Gloucester Read liti. Bristol 
416661. 
Soccodi. 9 The Friars heI. Canterbury 609481 
Cookies Disco Centre. 132 WetS Street (Tel. Crewn 4739). 
Garland Bros. Ltd.. Onptford Broadway. London 01.892 4412 

toton Disco Centre, 88 Well,egtoe Street. toton Tel. Luton 4117331 
Mitohell Eleotronict. 7 Ocean Straat (l'ei. Selitbury 23689). 

RCA SA Triacs 
1000W per channel 

e Each channel fully suppressed end fused 
Master control to operate from 1W to 125W' 
Full wave control £20.25 

Single Channel Version 1500 Watts £9.75 
ADD SEQUENCE CHASING + 

DIMMING EFFECTS FOR 
TUAC 3 CHANNEL LIGHT 

MODULATOR 

Speed Control 3 per min. to 10 per sec. 
Full logiC integratedCirCuitry 
Dimmer control toeaCh Channel 

SEQUCE CHASER 

STEREO DISCO MIXER 
With touch sensitive switching and auto fade 

lNPUTS Four identical stereo inputs aoallabln with any equalisation. Iwo magnetic and two flat supphed as 
Standard. High quality slider Control on each channel. Volume, treble and bass Controls for each pair of sliders. 
Sensitivity map.. 3mV R.I.A.A. comp4. Flat 5OmV att kHz. Basscontrols± 1 8db at 60Hz. Treble controls ±18dB at 
lhkHz, 
OUTPUT Up to 3 oolts (0 1 2dB( aoarlable. Anenuated outpat for TUAC Power Modales. Rotary mester and 

'si balance controls. Band width 1 5Hz - 35kHz b db. 
P.F.L. Output 25OmV into 8 ohms. Rotary oolame control. Monitoring facility for all 4 Channels. Selection ala 
touch sensitive Illuminated switches Switched visual cue indicator. 
Miscellaneous Facilities Two dlamtnoted deck on/off switches Mains illuminated on/oh switches. Auto fade 
illuminated on/off switch, Mains powered with Integral screen and back Coner. Complete with full instructions 
Silo 25m long n bin high n 3m deep. 

Mono Disco Micer with autofude £45.00 

3 CHAN NEL 
LIGHT MODULATOR 

S ULM B 

4i bmaj 

PREAMPLIFIERS 
Designed tor use with TUAC power amplifier modules 

-ti: S: i 
VA08 
Vol. Trab. Mid end Bass controls Hl. IMP. PET. I/P suitable Mid 
Guitar, Radio Crystal/Ceramic PU. Sensitieity 4mV. Treble+ 35dB at 
16kHZ Mid 420-1 5dB ai 1kHz Bass + 20 - I 0dB et 41z. 

VA06 £9.00 
Vol Treb. end Bass controls Sensitivity 8rnV. Tres + 28 -15dB at 
12kHZ Bassi 16dB and 40HZ. 

SVAO8 STEREO PRE AMP 
Val. Treb. Mid and Bass controls. I/P suItable Guitar, Radio, 
Crystal/Ceramic PU. Sensitivity 4mV. Treble 035dB at 16kHZ Mido 
20-3dB at 45HZ. Bass 020-18dB Ot 30HZ PlusFoll Balance Control. 
Folly VC operation supply collage t 25V0C. f1 5.00 

POWER SUPPLIES 

'p 

Vacuum Varnish impregnated. Transformers 
with supply board incorporating pre-amp supply: 

PS 250 for supplying 2 TP1 25s £28.50 
PS200 for supplying 2 TP100s £28.50 
PS6O/60 for supplying 2 TL6O5 £25.00 
PSi 25±45 volts for TP1 25 £17.75 
PS100±43voltsforTLlOO £16.25 
PS6O ±38 voltS for TL6O £1 5.25 
PS3O ±25 volts for TL3O £11.75 
PSU 2forsupplyingdiscomixet / £7.50 

AMPLIFIER MODULES 

I 

iIts: 

TL3O D.C. COUPLED 6050 I'/.in. 
.36 watt R.M.S. continuous nine wave ourpot 
.8 transistors 4 dindes £12.75 

TL6O 505°3ln 
60 watt R.M.S. continuous sine wave output 

.2 R.C.A. 110 watt 15 amp transistors £18.25 
TLIOO i wail R.M.5. continuous sine wave output 
.2 R.0 A. 150 weit 16 amp iransislors 

TP125 7e61/eO3in 
.125 watt R M.5. continuous sine wave output 
.4 R.C.A ISO watt 15 amp output transistors 

uAc. TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 
PHONE 01612 31 31/612 9080 
MANUFACTURERS OF QUALITY AMPLIFICATION AND UGHTING 
CONTROL SYSTEMS 

PRICES INCLUDE VAT. P & P FREE 
correct at 1/9/77 

TO ORDER BY POST 
Make cheqos.1P.O.e paybIe to TUAC LTD. (PE127) or quote 
AccesafBarcIaycsrd No. nd POSt to TUAC LTD. CPE127) 119 

Chrfn,Oflt Road, LOndOn SWI? 9A8. Wo ccopt Phone O,do,I 
tOm Acce&BarcIycad HOIdor. PhOne 01-672 9080. 
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Name 

Address 

I enclose cheque/PO value £ __________________ 
or debit my ACCESS/BARCLAYCARD account No 

Signature n 

N.B. The CHROMA-CHIME is also available, fully 
assembled, price £2495 inc VATand post and packing. 

easeaUow71daysfdehver - 

tempo and envelope decayrate to change the sound 
according to taste. 

Nót only visitors to the froñt-docn- will be amazed, if you 
like you can connect an additional push button for a back 
door which plays a different tune! 

This kit has been carefully prepared so that practically 
anyone capable of neat soldering will have complete success 
in building it.The kit manual contains step by step construc- 
tional details together with a fault finding guide, circuit 
description, installation details and operational instructions 
all well illustrated with numerous figures and diagrams. 

The CHROMA-CHIME is exclusively designed by 

HflOflTflOflI$ 
River Way, Harlow, Essex. 

aéodco« tø 
emoeôøcfttte4. 

* Stute ftd««c4 ,« o'uta1eta/Jfruee 

CHROMATRONICS, River Way, Harlow, Essex. U.K1 

Please send E Chroma-Chime Kits at £1800 each 
ncludingVATandpostandpacking 
PLEASE USE BLOCK CAPITALS 

I 

* Can be builtin about 3 hours! 
Runsoff 2 PP3type batteries. 

* Fully Guaranteed 

The Chroma-Chime is the world's first electronic musical 
door chime which uses a pre-programmed microcomputer 
chip to generate tunes. Instead of boring old buzzes, dings or 
dongs, the Chroma-Chime witl play one of its 24 weIl known 
tunes from its memory using its tiny 'brain' to all the music 
synthesizing! Since everything is done by precise mathe- 
matics, it cannot play the notes out of tune. 

The unit has comprehensive built-in controls so that you 
can not only select the 'tune of the day' but the volume, 

* 

4t!!l!Itt1\ 

Plays: 
Greensteeves Cook HOuse Door 
GodSovetheQueen TheStarsStnpes 

- RuleBritannia' Beethovon'sOdetoJoy 
Land of Hope and Glory William Tell Overture 

r OhComeAllYeFaithful Soldier'sChorus 
Oranges and Lemons Twinkle. Twinkle Little Star 

- Westminster Chimes' Great Gate of Kiev 
Sailor's Hornpipe Maryland 
Beethoven's 'Fate Knocking" Deutschland uber Alles 
The Marseillaise Bach 
Mozart Colonel Bogie 
Wedding March The Lorallie 

/ These tunes play longer if the push button s kept pressed. 

s.. ' Handsome purpose built ABS cabinet 
* Easytobuildandinstall 
* UsesTexas lnstrumentsTMSl000 microcomputer 
* Absolutely all parts supplied including l.C.socket 
* Ready drilled and legended PCB included 
* Comprehensive kit manual with full circuit details 

u!" * No previous microcomputer experience necessary 
* All programming permanently retained is on chip ROM 

 electronic musical door chime 

which can play 24 different tunes! 

m@-hi 

Build a microprocessor 
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D.J. GOODING Technical Illustrator 
R.J. GOODMAN Technical Illustrator 
KA. WOODRUFF General Artist 

Editorial Offices: 
Westover House, 
West Quay Road. Poole, 
Dorset BH15 1JG 
Phone: Editorial Poole 71191 
Telex: 915748 MAGDIV-G 

Phone: 01-261 5000 

Advertising Offices: 
King's Reach Tower, 
Kings Reach, Stamford Street, SEl 9LS 
Phone: Advertisements 01-261 5000 
Telex: 915748 MAGDIV-G 

succeeded. 
Also leaving PRACTICAL ELECTRONICS 

will be colleague David Barrington who 
has worked with me continuously since 
the pre-launch period in early 1964. He 
has been a key figure in the compilation 
of every issue, and his varied feature 
writing responsibilities included Market 
Place. Dave will join our associate pub- 
lication EVERYDAY ELECTRONICS which I 

will continue to edit from our London 
Offices. 

So now, cheerio. FRED BENNETT. 

EDITORIAL 
Editor 

F.E. BENNETT 

D BARRINGTON Production Editor 
G. GODBOLD Technical Editor 
M. ABBOTT Technical Sub Editor 

J.D. POUNTNEY Art Editor 

ADVERTISEMENTS 
Advertisement Manager 

D.W.B. TILLEARD 

P.J. MEW Representative 

C.R. BROWN Classified Manager 

MAKE-UP and COPY DEPT. 

these have become more than just busi- 
ness associations; friendships have been 
made which I greatly value. 

There is of course that far larger band 
of readers with whom I have always felt 
a strong rapport despite no direct per- 
sonal contact. To these unseen tens of 
thousands who have supported PRACTICAL 
ELECTRONICS throughout the years (in- 
cluding the critics) I am conscious of my 
indebtedness. For it s in the end the 
readers who make a magazine. Our task 
is to try and meet their needs. I can 
only hope that in the aggregate we have 

ments Seminar. Huiral, for technology! 

Yes, we will not be surprised if some 
eyebrow-raising greets these disclosures. 

We can also make a disclosure. 
Amateur-inspired combination lock cir- 
cuits have been an editors embarrass- 
ment ever since TTL chips became cheap 
and abundant. Like several other popu- 
lar circuit ideas, they had more worth as 
design than in any real-life use. 

Looking back, it is amusing to recall 
that P.E. has in the past been accused 
by a few individuals of encouraging the 
alleged "frivolous" use of electronics. 

the very latest in MPU5 are no deterrent 
to enthusiasm among dedicated workeis, 
especially if the goal is something really 
worthwhile and of likely benefit to man- 
kind, as for example in the medical field. 

Serious amateur experimenters are 
kindred spirits to these professional 
"loners" and will also have their contri- 
butions to make in this latest area of 
our technology. Here it might be pertin- 
ent to say that the biggest memory and 
the fa&test MN) are not necessarily the 
best for every purpose. The Mini has not 
been rendered obsolescent by the TR7. 

now seems in oraer. 

After guiding the destiny of PE since 
its inception I now have reluctantly to re- 
linquish my editorship. This is due to 
the relocation of our editorial offices to 
Poole, Dorset. It is especially sad to part 
at this very time since PE has now be- 
come number one in its field in the UK. 

These thirteen years have been excit- 
Ing. stimulating and rewarding. A great 
number of contacts have been made with 
members of all sections of the industry, 
with advertisers, and with contributors. 
I have been fortunate in that many of 

1960s, with the microprocessor now 
marking the latest revolution in the fai' 
from placid history of electronics. 

As would be expected, microprocessors 
have made their initial impact in the 
industrial and the Service aleas, and only 
just now are these devices beginning to 
appear in consumer products. Amongst 
the very first of this kind is a 24-tune 
door chime. (The designer is in fact a 
past contributor to this magazine.) To 
follow, we are promised intelligent toys 
and combination door locks, according 
to one speaker at a recent Texas Instru- 

to use their latest wonder devices. Large 
and potentially valuable areas have 
indeed been marked out for attention. 
One such is the motor car industry, but 
to fully implement the use of the latest 
in electronics 'in a non-electronic indus- 
try is bound to take time. 

Various smaller-scale developments are 
happening of course, often on a modest 
budget, perhaps in rather unpretentious 
laboratories. Some examples came to 
light during the SERT Symposium last 
September. lt became clear that cash 
constraints and the inability to purchase 

the chief virtue of glass as a semi- 
conductor and one possible application 
relates -to solar cells. lt is being sug- 
gested that amorphous solar cells could 
change the whole situation making direct 
generation of electricity from solar 
radiation a perfectly economic operation. 

SWITCHING OFF 
At this point our crystal gazing must 

stop: quite finally unfortunately, so far 
as the present writer is concerned. To 
explain this a change to the first person 

THE WAY THINGS GO 

As the year approaches its end a little 
ruminating may not be amiss. 

Around 1967 PRACTICAL ELECTRONICS 

was but a few years old and we were all 
still busily engaged in exploring .the uses 

of the transistor, when the integrated 
circuit became generally available and 
started to alter the pattern of circuit 
design. Today we find ourselves in a 

somewhat parallel situation to the late 

Evidently, if this is done on a large 
enough scale and turns into profitable 
business, the frivolity can be overlooked! 
The real truth is that, paradoxically, the 
more advanced the technology the easier 
it becomes to apply it to what some 
might consider trivial or frivolous pur- 
poses. Thus does electronics perform as 

a major conditioner of all our affairs. 
At this particular moment one certainly 

gets the impression that microprocessor 
makers are still groping around for ways 

NON-CRYSTAL BALL 
From the present, a peep into the 

future. What will be the next milestone 
in electronics? 

The award of the Nobel Prize foi 
Physics to Sir Nevill Mott (shared with 
two American physicists) for work on 
amorphous materials at Cam bridge 
naturally reawakens interest in the use 
of non-crystalline materials, particularly 
glass, as the basis for a new generation 
of semiconductor devices. Low Cost lS 
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When Si is closed, Cl begins to charge through R6, at off the power before the horn and headlights operate. 
which time the output of Timer B is high, biasing TR2 The capacitors Cl and C4 must be low leakage types, 
on, irrespective -of the state of all door switches. While otherwise the threshold levels of the timers will not be 
TR2 -is on, C4 is prevented from charging, and the output reached. The remaining components are not critical. 

- M . J. O'LEARY 

s ,1 

. -1 

i:, 

ALA u 
- 

The circuit diagram of the alarm is shown in Fig. I. 
With the latch '(TRI and TR2) in the "off" state (TR2 
collector low), Timer A is disabled via D2, and the relay 
is not energised so that the car headlights and horn are 
off. When the latch is in the "on" state, Timer A is allowed 
to oscillate, thereby repetitively energising and de-energis- 
ing the relay, and thus the horn and headlights. 

The latch toggles from the "off' to the "on" state wheñ 
triggered by any of the door switches, except for a short 
interval after power is applied to the circuit via the hidden 
switch, when Timer B holds the latch off while the driver 
vacates the vehicle. 

falls to the trigger level of Timer A. At this point the 
timer output goes high, de-energising the relay. Also, the 
timer discharge pin (pin 13) is now disabled, so that C4 
begins to charge once more through R7 and R8. 

The charging period this time lasts for about 12 seconds 
(O7C4 [R7 + R8]) before discharging proceeds as before, 
so that from now on, the relay is repeatedly energised and 
de-energised for periods of Il and 12 seconds respectively. 

'During the 18 second interval, between the latch being 
triggered by the door switch and the relay first being 
energised, 'the circuit can be dc-activated by opening Si. 
This allows the car owner to enter the vehicle and turn 

centre missing, and even a simple system is a good de- 
terrent while there are still other vehicles around without 
protection. 

This automobile burglar alarm is triggered by the door 
operated courtesy light switches, causing pulsation of the 
horn and headlights, and features exit and entry time 
delays with the ON/OFF switch hidden somewhere to hand 
inside the car. The alarm unit itself is fixed in a con- 
venient location somewhere under the bonnet. 

CIRCUIT OPERATION 

warning light to indicate that opening the car door will 
now trigger the alarm. 

When one of the door switches is operated (closed) by 
opening the door, even momentarily, the latch toggles 
from "off" to "on", so that TR2 collector is high. This 
allows C4 to charge through R7 and R8. After about 18 
seconds (l1C4 [R7 '+ R8]), the voltage across C4 reaches 
the threshold level of Timer A and the output goes low, 
energising the relay. 

At the same time, C4 begins to discharge through R8 
and the timer pin 13. The discharge period lasts for about 
il seconds (07 X C4 X R8), until the voltage across C4 

IF you've ever had to leave your car in a "shady" area 
of town, and you are only too aware of how little 

opposition the average car lock presents to a thief, then 
you probably will have promised yourself a burglar alarm 
one day. It's not just a question of your car being stolen, 
but you could come back to find your "in-car" music 

of Timer A is high, de-energising the relay. During this 
interval, the warning light mounted on the dashboard is 
illuminated to indicate that it is safe to open the car door. 

After about 17 seconds (11 X Cl X R6), the voltage 
across Cl reaches the threshold level of Timer B, and the 
output goes low, releasing the latch and turning off the 
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Relay, 12V/11OC, 2 pole do, lOA contacts (Doram) 
Diecast box 114 X 55 X 89mm 
Terminal block, 7-way 
Grommet, 6mm U-in) 
P-clip, size N2 
Warning lamp, 12V/2.2W. (An led. could be used in 

series with a 68O1 resistor) 

BBRNING 

®UGIT 
TERMINAL BLOCK 

Fig. 2. External wiring arrangement for 
positive earth vehicles 

COMPONENTS... 
Resistors 

Rl, R2, Rl lOkû (3 off) 
R3, R4, R5 R6 RB lOOkû (5 off) 
All resistors W min carbon 

Capacitors 
Cl, C4 15OF/15V solid tantalum (2 off) 
C2 C3 OO1F ceramic (2 off) 
The tant' capacitors must be low leakage 
(<O.O1.A/FV) 

Transistors 
TR1,TR2 BC1O8(2 off) 

Integrated Circuits 
Ici 556 Timer 

Diodes 
D1D2 1N914(2off) 
D3 1 N4001 

Miscellaneous 
Single sided p.c.b. 58 X 66mm 
P.c.b. pins 
Si on/off toggle switch 
FS1 500mA fuse and 20mm holder 

©HEAPS i 
INTERIOR 

I I 

)LIGHT 

IB 

DOOR ITCHES 

oj. 

E 91cc' UJ'H -12' LINE 

(-VE} 

- SEE TEXT 

TERMINAL BLOCI< 

Fig. 1. Burglar Alarm circuit diagram. For positive earth vehicles, Dl is replaced by 
alOOkû resistor which goes to the base of TRi 

TIMERS A & B 

AHOD:N5H 
IOkfL 

I 

I 

03 IAI 
¶R7 

I 
I 

a 

1N4001 

INTE 
UGH 

R8 HrI i 

lOOkfL 
I I 
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The details shown for wiring up RLA are only correct for the Doram type 72-722-O relay 
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f 
G 

Fig. 3. Printed circuit for Car Burglar Alarm 
Fig. 4. Component layout of Burglar Alarm board. 
The spare pad (marked X) is for the "positive earth" 
modification 

'0 0 
DJf 

HOLE X . 

(. TRI4 ,LI1 h2.. 
4 L'. 
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J.)IELAY 
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- 10001 
C3 
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D O 

o 
+ 

::. 
r 

L. IPEI 
14121 

A'F 

cl 

dI 

o_______o 
PLA 
COIL 

CM UJHRGLLLAR ALLARIIII 
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certain assumptions, but the following poin'ts should be 
verified before wiring up the unit: That the headlamp 
bulbs, and door switches return directly to the car chassis, 
irrespective of the polarity of the system; and that the 
horn returns to "Line" and noi chassis, i.e. +ve for a 
negative earth vehicle, or -ve for a positive earth vehicle. 

These checks can be made with a simple multimeter, or 
even a small 12 volt bulb, and the internal relay can be 
rewired to compensate for any variations encountered. * 

Practical Electronics December 1977 
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of its collector. This is so that the latch can still be trig- 
gered by the door switches which are generally connected 
to earth, and which will give a positive voltage in this case. 

The horn and headlight relay contact connections are 
similar to those for a negative earth system, except that 
now the horn connection inside the unit (RLAI pole) is 
connected to the positive rail instead of the negative one, 
and the headlights (terminal block C) are connected to 
negative supply instead of the original + 12 volts. 

The warning light will still be connected between ter- 
minal block points G and E, but since point E is no longer 
earth, all wiring relating to this lamp will need to be insu- 
lated from the car chassis. 

POINTS TO CHECK 
The wiring details given in this article are based ¿n ! ' 

A simple converter for driving expensive 9V battery 
operated radios or recorders from a 12V supply. Ideal 
for the motorist or caravanners as it will supply up 
to O25A and can be easily altered to provide 6V. 

NEW SERIES11 
Electronic Fault Diagnosis 

To the newcomer to electronics causes of failure in 
equipment can be baffling and frustrating without an 
awareness of trou bleshooti ng procedures. This series 
affords an opportunity to acquire skills to remedy. 

Good soldering is also necessary. 

CONVERSION TO POSITIVE EARTH 
The unit as shown in Fig. i is designed for negative 

earth cars, but it can readily be adapted for positive earth 
vehicles. See Fig. 2. 

In this case the positive terminal of the unit (A) is con- 
nected directly to earth, instead of SI, and the negative 
terminal of the unit (E) is now connected to Si, which 
continues on to -12 volts. 

The same p.c.b. and components are used, with the ex- 
ception that Di is replaced by a 1OOkf resistor, and an 
extended pad (marked X in Fig. 4) is provided for this 
larger component, which goes to the base of TR! instead 

For the Motorist 

Battery Condition Indicator 
Keep an eye on your battery charge level using our 
tri-state' voltage indicator; simple to build, it could 
save you from being underpowered or even stranded. 
One l.e.cI. warns of low voltage, and the other warns 
of overcharging. Both off means everything is okay. 

9v Stabilised P. S.D 

means that the unit has to be screwed down with the lid i 
off, and the lid subsequently replaced. Make sure that 

LNERATOH these drillings are situated where there will be plenty of 
room to introduce a screwdriver once the "bits and 
pieces" are installed inside the box. . 

I 
A robust case with tight fitting lid was chosen in pre- For the Musician 

an engine compartment is pretty hostile. The box will 
12 popular rhythms which can be individually switch 

ference to a plastics type because the environment inside 
An attractive low profile, low cost rhythm unit with 

have to stand up to vibration, corrosive elements, and selected or mixed and varied in tempo as required. 
severe heat variations. The unit should be screwed to- A 'downbeat' I.e.d. indicator gives an 'easy-to-follow' 
gether tightly, using shakeproof washers wherever possible. visual indication of this bar measure. 

'J 

CONSTRUCTION 
The unit comprises a small p.c.b. (which is shown in 

Fig. 3), a suitable relay, and a seven way terminal block, 
all housed in a diecast aluminium box which is mounted 
under the car bonnet. Firstly the p.c.b. should be 
assembled following the diagram of Fig. 4, and then the 
metalwork should be carried out. 

Four holes are drilled through the base of the box to 
accommodate the p.c.b. mounting screws. These screws 
will be independently fastened with nuts to form studs 
over which the p.c.b. can be placed. They will also act as 
spacers to separate the board from the base of the box. 
Fixing holes for the relay should be drilled, and also for 
the terminal block, and one further hole for the grommet 
through which the interconnecting leads will enter. 

A final four holes are necessary for the self tapping 
screws which will secure the whole unit to the car. This 

..UNIXT MONTH 

PDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressorPDF compression, OCR, web optimization using a watermarked evaluation copy of CVISION PDFCompressor

http://www.cvisiontech.com
http://www.cvisiontech.com


246 Practical Electronics December 1977 

The p.c.b. and component layout for the circuit of 
Fig. 2 is given in Fig. 8. Here j.c. sockets are used through- 
out to obviate the possibility of chip damage in assembly. 
They also facilitate the replacement of i.c.s. 

When this board is assembled all i.c.s apart from the 
RAM should be inserted. This will enable the clock oscil- 
lator, counter and D-A converter to be checked for correct 
functioning. 

First the control panel is made up from a piece of 
135 X 235mm aluminium. This should be drilled and 
cleared to suit the components shown annotated in the 
photograph. 

to the main board. 

DIGITAL READOUT OF COUNTER 
It was found when operating the prototype sequencer 

that it was often helpful to know what position in thé 
memory had been reached when writing in a tune. It was 
considered that a full numerical display of the counter 
state was not necessary, and should greatly increase the 
cost of the unit. Fig. 9 shows an alternatiye arrangement 
which was used in the prototype. In this the binary number 
at the memory address inputs of 1C3 is displayed on seven 
l.e.d.s, driven via buffer transistors. 

five volts at about 200mA and five volts negative at a 
very low current for the 741 op amp. The circuit for this 
is given in Fig. 7 and provides both regulation and 
stabilisation for the two lines. 

Constructional details for realising this are given in 
Fig. 8 which shows the majority of components mounted 
on a 76 X 54mm printed circuit board. When assembled 
both this and the transformer are mounted on a simple 
angled aluminium sub-frame. The p.s.u., main and counter 
display boards should be mounted on the baseboard 
adjacent to the control panel. 

MAIN BOARD 

Eq__H___ __ I 

C247OpF 05 51V R2 47kU 

Rl F1IE 1__.A,/s,,A..___ 

1500 

Fig. 7. Circuit of power unit 

The Letraset legends were layed on a black paint back- 
ground and then secured with a clear polyurethane spray. 

After this preparation and finishing the control com- 
ponents should be fitted and wired according to Fig. 10 

IN this second and final part describing the 128 noteI 
sequencer, details will be given for constructing the L O- 

lEES 
J three sub-assemblies making up the unit together with 

c I ___ 
+5v 

testing procedures and patching examples for use with a 
DI-D4- 

I 

synthesiser. 

POWER SUPPLY 
The power requirements for the sequencer are positive CI ¿I000PF 

I 

clTo4PF 

NO 

EllU "II 
: 

D. G. EVANS 

PART 2 

I 
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Fig. 8 (top). Showing component layout and p.c.b. for main components of power unit and (below) component 
board and etching details for the main circuit (Fig. 2) 
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to adjust the value of the feedback resistor R23 to obtain 
the correct pitch span.) 

If all is correct so far, switch off the power and insert 
the MCM68IO. 

On reapplying power, a random series of flotes should 

(5) Write the required notes in by depressing the 
appropriate keys (go fairly slowly to avoid mistrig- 
gering the circuit). 1f a note is to be held for more. 
than one beat, the key should be pressed more than 
once. 
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to "Run" and apply power. With a voltmeter or oscil- 
loscope examine whether the clock oscillator is producing 
pulses and the correct binary count appears at the l.e.d. 
"Count" display. 

Set the "Stop/Run" switch to "Stop" and check that 
depressing a key causes the counter to step, and also 
that it causes a pulse to appear at pin i of 1C4. 

Still with the MCM68IO out of circuit, connect the D-A 
output to a synthesiser v.c.o. Adjust the offset control VR2 
(Fig. 2) until the sequencer output is zero with no keys 
depressed. Now adjust the gain control VR3 so that play- 
ing consecutive octaves on the keyboard produces the 
correct pitch change in the v.c.o. (It may be necessary 

PROGRAMMING THE SEQUENCER 
A certain amount of practice is needed to programme 

the sequencer correctly, the user should familiarise him- 
self fully with the working of the device before attempting 
to write complicated tunes into the memory. 

The operating procedure is as follows: 
(I) Clear the memory by running the clock at a fast 
speed with the "Erase" button held down. 
(2) Select "Stop" with the "Stop/Run" switch. 
(3) Press the counter "Reset" button. 
(4) Set the "Reset Read/Write" switch to "Write". 

I 
1C2 

POSITIO4 OF PN3 
CODER BOARD 

Fig. 10. Interwiring and component layout for control panel 

On the prototype unit this circuit was assembled on a be sounded by the v.c.o. when the clock is running. Press- 
45 x 55mm O-lin matrix Veroboard (Fig. 9) and fixed ing the "Erase" switch while running the clock at a fast 
with two screws and bushes to the control panel so that speed will clear the memory. The sequencer is now ready 
all the l.e.d.s are visible via cut-outs from the front. for use. 

To check circuit functioning set the "Stop/Run" switch 

INPUT PINS TO 1C3) 

Fig. 9 Circuit of counter and prototype Veroboard layout 
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1C3 PIN i 
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105 
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KEYBOARD 
49 note keyboard C to C 
4 s.r.b.p. strips 169 X 51mm for mounting contact 

blocks 
Contact blocks type GB2 (49 off) 

(All keyboard items available from Maplin, 
Sup pi ¡es) 

Practical Electronics December 1977 

expanding the unit in a number of ways, for example, two 
or more memories could be connected in series to give 
longer sequences. Alternatively, two memories could be 
paralleled to provide more outputs (two tunes could be 
played at once!). 

Even in its basic form, the 128 note sequencer is a very 
useful addition to a synthesiser, making possible effects 
and sounds that are very difficult to produce manually. * 

249 

pone nts) 
D5 BZX85-5i 51v, 13W Zener (R.S. Com- 

ponents) 
ICi 7805 5v, lA regulator (R.S. Components) 

Transformer 
Ti 6-O-6V 250mA mains transformer 

L.E.D. COUNTER 
(Optional to main board) 

Resistors Semiconductors 
R24-R30 ikt (7 off) TR4-TR1O BC184 (7 off) 
R31-R37 i00kt (7 off) D91-D97 T1L209 (7 off) 

4th, 6th, 7th, 9th, 10th and 12th beats only. By writing 
trigger pulses only on the accented beats the impression 
is given of a separate bass and melody line being pro- 
duced by only one oscillator! 

lt is interesting to note that this tune only uses 25 posi- 
tions in the memory, less than a fifth of the unit's 
capacity! 

lt must be realised that this is a very simple example; 
the full capabilities of the sequencer are really only limited 
by the imagination of the user. 

EXPANSION 
More ambitious constructors should have no difficulty 

COMPONENTS... 

p.S.u. 
Resistors . Capacitors 

Rl 150e +W Cl l,000/LF 25V elect 
R2 47kÇ W C2 47QuF 25V elect 

C3 047/LF 

Semiconductors - 

Dl-04 Bridge rectifier (2A, 200V) (R.S. Corn- 

OIP 

f 

TRIG. 

(d) 

Fig. 11. Some typical patching arrangements with a 
synthesiser 

Fig. 12 demonstrates how a simple tune can be played. 
Here each bar is divided into 12 beats, a close approxi- 
mation of the dotted notes is given by using the ist, 3rd, 

entertaining if the two v.c.o.s are tuned to a musically 
related interval. 

- . .AA 

-, J d'U- _UEUUI 
'-p 

1uIIIIIUuIIIUIIIUhIIlIII4 .!U!UUI!uIJii! 
Fig. 12. Demonstrating a simple tune for the sequencer 

ESIVCA OIP 

ENV ouî 'TRIG. I/P 

TRIG. 0/P 

[fEJ 
i_EsIvc1_ °'P 

KBD 

key again. 
(7) The tune is now ready to be played. Reset the 
counter, put the "Reset Read/Write" switch to 
"Read" and select "Run". The tune should now be 
played through the synthesiser v.c.o. 

USING THE SEQUENCER 
Even when used with fairly simple synthesisers, the 

sequencer is capable of producing quite startling results. 
Some typical patching arrangements are shown in Fig. 

li. The sounds produced by Fig. lI(d), are extremely 

VCF- 

lip TRIG. I/P 

TRIG. OP 
(b) 

If the envelope trigger outputs are being used, the TRENVELOPE 
trigger button (I or 2) should be pressed at the same 

SEQUENCER '1RI6GER lIP 
time as a key whenever a trigger pulse is required. 
(6) When the last note of the tune has been written ERP(a) in, hold the "Reset Write" button, and press the last 
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in Fig. 2. This would therefore make an 
i 

¿ 

LOAO 

ideal system clock for a microcomputer. 
. I 

The receiver is built around an NE567 
phase-locked loop (PLL) tone decoder 
whose frequency is set to 60kHz by OUTPUT 

VRI. When a frequency within a'bout CAPACITOR 

14 per cent of this is 'present at its input, 
it drives the output low. A ferrite-rod Fig. 2. (a) Block diagram of the NE567 phase locked loop tone-decoder 
aerial tuned to 60kHz feeds a two-stage integrated circuit used in the receiver 
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_ _W.WULi NO CARRIER_J___ U U U LJJ U U ____ 
0 25 ¿5 50 60 80 100 120 U0 160 180 200 220 21M 260 280 300 320 330 500 

TIME (MILLISECONDS) 

Fig. 1. Format of the encoded time and date information transmitted: at the start of each minute 
O SUPPLY 
I VOLTAGE 

The signai is transmitted from Rugby 
on M.S.F. 60kHz. A 100-millisecond 
break in the camer occurs every second 
(and on some half-seconds), and each 
minute the time and date are transmitted 
in a binary coded decimal format, see 
Fig. I. Designs have appeared which 
used logic gates to read and decode the 
information but these needed a large 
number of integrated circuits and much 
wiring, 

An alternative approach presented 
here is to do ail the decoding by software 
using a circuit based on a micropro- 
cessor; in this case the only parts needed, 
apart from the microprocessor system, 
are the receiver section and interlf ace as 

LOOP LOW 
PASS FILTER 

3 PHASE 2 CAPACITOR 
INPUT DETECTOR 1 

TIMING 
aEMENTS 

CURRENT 
CONTROLLED 

6 

___________ 
- OSCILLATOR 

QUAORATURE 
P HASE 

DETECTOR AMP 

Ri 

I did not need to be set to the correct 
time was the sundial; other clocks are at 
best only as accurate as the last time 
they were set. However since 1974 when 
the National Physical Laboratory started 
transmitting a high-accuracy rime code, 
il has been possible to design an elec- 
tronic dock which automatically sets 
itself to the correct rime wiThn a minute 
of switching it on! 

aerial should be placed at least 2ft away 
from the receiver to minimise pick up 
from the PljL, and the wire connecting 
them should be screened. 

In the prototype the front-end was 
built from a kit supplied by D. W. R. 
Higginson Limited, Bristol Road, S'her- 
borne, Dorset, DT9 4EF, for £1408 (inc. 
VAT), and this included a pre-aligned 
aerial (available separately). 

signal is 'being received, and the two 
inputs to the MC6820 Peripheral Inter- 
face Adapter (PIA) in the micropro- 
cessor system. One input is a conven- 
tional input and the other is a latched 
control unit. 

The clock was tested on a Motortla 
D2 kit, which uses a 6800 MPU, and 
the complete program is shown in Fig. 3. 
This could easily be modified for use 

- I 1- HOURS R' MINUTES H I I. DAY 'I' MONTH -d II I 
° I 1I I.II-I III I4 I 2 3 II1i 

O I iO b CARRIER PRESENT I I I I 
I- 

I I I 

Compiled b' DJD. 
This is the second of a new regular feature covering all aspects of microprocessors and minicomputers. 

Appearing every two months, Micro-Bus will present ideas, applications, and programs for the most 
popular microprocessors; ones that you are unlikely to find in the manufacturers' data books. The most 
original ideas will probably come from readers working on their own microcomputer systems, and 
payment will be made for any contribution featured here. This is also the place to air your views, in 
general, 'on this new technology, so let's be hearing from you 

TIME-CODE CLOCK amplifier which brings the signa'! up to The output from the PLL drives an 
IN the past the only type of clock which the 25mV needed to drive the PLL. The led. which should flash at 1Hz when a 

M i LRO1E1US 
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0060 09 DELAY SEX 
0061 26 F5 BAC DELAY 
0063 39 RTS 

*0*0 UPDATE DISPLAY BUFFER 8*0* 
* (FOR 82 KIT DALY) 

EOC4 CLODS EDU SEKC4 
E3IC DISOl EDU SE3IC 
E327 D1S23 EGU 0E327 

0064 BD ESCA UPDATE ¡SR CLODS 
0067 96 02 LDA A DATA 
0069 BD EDIC ¡SR 8X501 
006C 96 03 LDA A DATA,1 
006E BD E327 5DB D1S23 
0071 39 KTO 

Fig. 3 Program for the 6800 which 
reads and decodes the time and date 
information from the receiver section, 
and displays the time on the displays 
in the D2 kit 

intervals into the correct looation at 
DATA. The numbei of bits to be shifted 
into each location is different (see Fig. ) 
and is given by the numiber in the 
corresponding element of the airay 
BITS. All the delays are generated by 
the subroutine DELAY which counts 
down the index register X, and in 
systems with different clock rates the 
delay parameters will have to be altered 
accordingly. 

To cor vert from G.M.T. to the more 
familiar B.S.T. the program adds the 
summertime bit to the number of hours. 
Finally, for testing purposes, the routine 
UPDATE uses subroutines in J BUG to 

: 

0038 6F AO CLR OX 
003A 86 8004 NEXTIN LDA A PIA 
003D 43 COM A 

003E 49 ROL A 

003F 69 00 ROL 0.0 
0041 CE 0301 LOO 110000/13 (10 RSEC. 
0044 80 IA BSR DELAY 
0046 3E 00 LDX DTEYP 
0448 SA DEC 8 
0849 26 EF ONE NEXTIN 
0048 08 INS 
004C BC 0009 CPO £DATA*7 ALL IN? 
004F 26 E3 ONE NDISIT YES 

*8 SUDMERTIRE CORRECTION *8 
0051 
0053 

96 02 
90 05 

LOA A 

ADD A 
DATA 
DATA+3 

HOURS 
OST. 

0055 19 DAA 
0056 81 24 DOE A £824 
8058 26 01 ONE FINE 
0054 4F CLR A CHANDE 24 YO 00 
0058 97 02 FINE STA A DATA 

BA DDSFLAY DATA 8* 

AØ5D OD 05 BSR UPDATE 
00SF 38 RETURN RII 

I 400* DELAY APPROS. DAI3 USEC. *8*8 

routine which refreshes the 7-segment 
displays in the D2 kit. 

On the rising edge of every puise from 
the receiver an interrupt is generated and 
the routine ¡SR is called. This routine 
is only concerned with minute pulses, 
so it reads the input line after 30 milli- 
seconds and returns to the main pror 
gram if it is still high. Otherwise the ¡SR 
updates the seven locations at DATA 
with the decoded information, and it 
does this as follows: 

The program delays a further 35 milli- 
seconds to the centre of the first data 
bit and then reads bits at 10 millisecond 

MICRO PLAYS CHESS 
The "Chess Challenger" pictured below 

is a new microprocessm-based game that 
is being imported from the States, and 
it is currently on sale here fo.r about 
£150. It is a remarkable example of how 
micros have crept up on us, and most 
people who have played against it are 
amazed that such a serene-looking 
wooden case contains a machine that 
can produce strong opposition to their 
moves. 

The Chess Challenger microprocessor- 
based chess playing game 

0000 06 
000E 05 
000F 01 

*0* SOIN PRODRAM SSS 

0010 66 07 BEODO LOO A £000000111 
0012 57 8005 STA A P00+1 CONTROL WORD 
0015 CE 0022 LOX LIOR 
0018 PF 0000 STX DRO INTERRUPT VECTOR 
0016 B6 0004 LOO O PIO CLEAR INTERRUPTS 
001E 0E CLI 
001F 7E EOFE SMP OUTDO OR MAIN PROORAM 

*50 INTERRUPT SERVIcE ROUTINE 86* 

0022 CE 0903 ISV LOX £30000/13 (30 MXEC. I 

0025 OD 39 BOR DELAY 
0027 66 8004 LOO A PIA 
0020 26 33 BOl RETURN NOT MINUTE PULSE 
002C CE 0004 MINUTE LDX £35000/13 (35 0SEC. I 

002F 80 2F BOR DELAY 
0031 CE 0002 LIX £0010 
0034 DF 00 NOIGIT OTO XTEMP 
0036 E6 07 LOO 8 7,X 

vice routne), and then each minute the 
display is updated to the new correct 
time as the time code is received. 

The program is entered at BEGiN, 
and this first section initialises the PIA, 

making cAl an interrupt input, and 
puts the address-of the interrupt-service 
routine ISR into the pseudo interrupt- 
vector at A000; on interrupts this is 
picked up by the monitor and used as a 
jump address. 

The interrupt mask is then cleared, 
and control transferred to the main pro- 
gram; in this case OUTDS, the display 

As wll as making an ideal source of 
the time and date in an existing micro- 
computer system, a time-code dock 
could be constructed using a dedicated 
microprocessor with the program stored 
in ROM. It would be a simple matter 
to extend the program to give date dis- 
play, error-checking (using the parity 
bits), seconds, an alarm, and time-con- 
trolled switching of circuits. All things 
considered, the sundial does not have 
much going for it any longer! 

U004 
EUFE 
0000 

0000 0002 
0002 0001 
0003 0001 
0004 0001 
0005 0001 
0006 0001 
0007 0001 
0008 0001 
0009 06 
0006 07 
0008 01 
000C Hl 

36 SWO. 

NAO CLOCI< 
*6* RUANT TIME CLOCK *8* 

PIA EAU M8004 
OUTDO EAU MEOFE IN JEUG 
IRA EAU AHUMO 

XTEMP 8MB 2 

DATA NNE 1 HOURS 
8*8 1 NINUTES 
8MB 1 TINE PARITY BIT 
8MB 1 BOT. BIT 
RNK 1 DAY 
RAB 1 MONTH 
RNB 1 DATE PARITY RIT 

BITS FCB 6,71f. 6,5,1 

with other micros. As it stands the pro- 
gram uses the display routine in the D2 
kit ThUG monitor to display the time; 
when executed the program first causes 
an arbitrary number to be displayed (and 
this flickers at one-second intervals due 
to the time taken by the interrupt ser- 

clear the displays and load the new 
hour and minute counts into the display 
buffer. Note that although the date and 
parity information are not displayed they 
are available in the airay. 

DATA 

Fig. 2 (b). Circuit diagram of a 
suitable 60kHz receiver. The PIA 
interfaces the circuit to the micro- 
processor system, and these con- 
nections are not shown 

FERRITE ROD AERIAL 
LI L2 

c 

12 

11Ç 

TOOPE j 
360T IST 

R2 1kO 

RI 

EI 

-I- 
0OIpF 

-- TRi 
0I,uF 
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22kfl 

RO 3300 

R3 
R7 
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method of storing computer data for home use, using con- 
ventional audio cassette tapes and a standard audio cassette 
mechanism or deck. 

The technique, for which patents have been obtained, 
permits the storage of I 6 million bits of data on each side 
of a conventional C-60, 30-minute per side cassette and 
offers one hundredfold increase in storage capacity in com- 
parison with ROM microcircuit cartridges, at one quarter of 
the price. Moreover the technique allows voice and digital 
data to be stored on the same cassette. 

available combining on-screen text with the spoken word. 
General Instrument Microelectronics have in an advan 

ced state of development a set of compatible MOS micro- 
circuits for interfacing the television to its CPI600 
microprocessor family. Modular in concepi, these interface 
circuits can be used by the manufacturer to offer a wide 
range of optional extras on the standard TV, culminating 
in a complete home computer system. These interface 
circuits allow the reception of the Viewdata and Teletext 
services. 
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NE WS BRIEFS 
Program Cassettes for Home TV Terminal 

GENERAL Instrument Microelectronics Ltd and EMI 
Tape Ltd have jointly developed an inexpensive 

The widespread availability of inexpensive hardware for 
the storage and playback of computer programs is seen 
as a key requirement in the development of the domestic 
television receiver into a computer system for use by all 
the family as a TV games centre and programmed learn- 
ing and information terminal. 

The possible range of programs is unlimited. By plug- 
ging a suitable cassette program into the cassette deck con- 
tained in the TV Gamé, the linked television could be 
transformed into a scientific or business calculator display 
in which every stage of calculation is displayed on the 
TV screen. Alternatively, language tapes could be made 

moted into a queen and you cannot ask Geoff Walker 
for an under-promotion. However, it 
neglects to promote its own pawns, and 
in one game played against it where it J. 5b-5d 
could have forced a victory it 1eft its 2. 2a-3c 
pawn unpromoted on the last line. 3. 6b-6d 

The machine announces "check" by an 4. 4b-4d 
Led., and when mated says "I lose" with 5. 4b-4d 
an other. A useful additional feature is 6. 6a-3d 
the possibility of interrogating for the 7. 6e-5e 
current board position piece by piece to 8. 4a-8e (ch) 
verify that the pieces are set up correctly. 9. 8e-6g 

Chess Challenger 
nons, and as an added bonus it contains 
an 8-sit binary counter so that it can be 

Black used as the basis of a simple AID con- 

5g-5e verter. lt was specified for the digital 
2g-2f waveform generator in the previous 
Se-6d (xP) Micro-Bus, and can be obtained from 
3h-2g S.D.S. Components Ltd., Hilsea Indus- 
7g-7e trial Estate, Gunstore Road, Portsmouth 
6h-5g for £378 (inc. VAT) plus 65p postage. 
6g-6f (??) A few tapes of the program for a 
5h-6h "Bulls and Cows" game are still available 
I LOSE from P.E. (see October issue). 

albeit in a rather tedious way. 

AN EXCELLENT PARTNER 
The special moves of castling and 

en-passant captures are dealt with by 
means of the "DM" double-move key. 
This prevents the machine from replying 
to the next move entered, so it enables 
you to move more than one piece in 
one turn. The machine will castle at the 
first opportunity and it sometimes 
castles through check; in this event it is 
necessary to move its king and rook 
back and ask t to move again, and t 

will not attempt another castling. lt does 
not capture en-passant. if a player's 
Dawn reaches the back line it is Dro- 

long-term plans. This is a common fail- 
ing df all but the most sophisticated of 
chess programs. 

Out of a number of games played 
against it by players of ordinary to club 
standard it won about one-third. The 
shortest mates are spectacular if unrepre- 
sentative, but they il1ustrate the mach- 
ine's blind spots and two are given 
below: 

Pete Christian Chess Challenger 

White Black 

1. 5b-5d 5g-5e 
2. 4a-8e 7g-7e 
3. 7a-6c 8g-8f 
4. 6cN5e (x'P) 7h-6f 
5. 8e-6g (xP) I LOSE 

are improving, the machine stays at the 
same level making the same mistakes. 
Perhaps with this in mind the makers 
offer to upgrade the game for an addi- 
tional £50 by replacing the program chip. 
The upgraded game can be set to play 
at one of three strengths, and at level 3 

it searches to a greater depth and takes 
up to 30 seconds per move. For those 
who do not play chess the makers say 
that a "Backgammon Challenger" is in 
the pipeline, and who can guess what 
else may be on the way? 

FERRANTI O/A CONVERTER 
The ZN425E is the cheapest mono- 

1ithic 8-bit DIA converter currently 
available despite its excellent specifica- 

II 

unfortunately the opposite of standard 
algebraic notation): e.g. FROM 4b TO 
4d. The "EN" key then enters the move 
and the machine replies in about two 
seconds. 

lt is worth noting that the machine 
performs no move checking, so any piece 
may be moved to any square that is 
either unoccupied or else occupied by 
an enemy piece; it is up to you not to 
cheat! This has the side-effect of making 
it possible to set up mid-game positions, 

words it will fail to spot a mate in two, 
unless it happens to choose the key move 
for other reasons. Despite this the 
algorithm it uses to chcyose 'what it con- 
siders to be the best move is well de- 
signed so that nine times Out of ten it 
actually does come up with one of the 
better moves. When for some reason it 
gives a bad move its opponent usually 
remarks that "it failed to see what was 
going on"; it cannot spot long-term plans 
and, by the same token, does not form 

ROM, and for the board position and 
other variables there are 4K bytes of 
RAM. As the photograph shows, it forms 
a very compact unit, this being made 
possible by supplying the transformer as 
a separate unit. 

This machine is an excellent partner 
for average players who want some rapid 
and accurate opposition to help them 
improve their game, and it will certainly 
get one past the stage of leaving pieces 
unprotected. Unfortunately, v'hile you 

The player enters his move at a key- At first sight the machine plays a good The game is based on the 8080A 
board to the right of the chessboard, game, and it certainly never misses a micro, the Intel-designed 8-bit device 
and the machine gives its reply on a trick if one is immediately possi!ble. descended from their 8008 and currently 
four-digit seven-segment display. The However, it only performs a static the most widely used microprocessor. 
moves are entered as the co-ordinates evaluation of the current position and The program and keyboard/display inter- 
of the two squares involved (in what is does not look ahead at all. In other face routines are stored in a 2K byte 
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justified. Indeed, the natural reaction to to be far removed from space, but is it considerable because the centre of 
the September disaster for the second really so? Does not the new space age rotation of the Sun and Jupiter is some 
Voyager may accelerate this. offer such spin-off facilities? The same 30,000 miles outside the photosphere. 

It must be very apparent now that the teohniques can be moved from one dis- The inevitable result is a disturbance of 
way to economic stability in the space cipline to another to make the maximum the atmosphere of the Sun. 
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SPACE SHUTTLE 
Now that the space shuttle has entered 

both the vocabulary of the public at large 
and the world as a whole, it is to be 
hoped that a new look will appear on the 
space scene. Since there will be much 
that other countries can aim for at a 
much lower budget, it is foreseeable 
that many more missions will be required 
than envisaged in the fiTst plans. 

The 'rate at which mission time has al- 
ready been taken u'p, it would seem that 
the second and third shuttles are already 

yourself" enthusiast it may be extended 
cheaply using simple angles instead of a 
parabola-cum-cylinder arrangemen t. A 
simple corner reflector will serve very 
well if slightly modified. Two sheets of 
aluminium, two metres by one metre, set 
longways will provide one square metre 
of concentration with a gain of four to 
one. In fact a complete unit such as this, 
with preheating from the distributed "lost 
heat", can make a very efficient garden 
unit to supplement the household 
heating. 

The last few'sentences may be thought 

The Pioneer results, in any case, have 
established the reigning temperature very 
definitely. A great deal of heating up 
would be required to bring it to a 
hospitable level. The projected mission 
into the atmosphere of the planet will 
bring forward much needed data to 
enable assessments to be made in these 
matters. 

That Jupiter is a remnant of the 
original nova is gaining ground now. 
This would seem to be a logical explana- 
tion of Jupiter's size and effect in the 
solar system. Its effect on the Sun is 

would be reflected by the sait and the 
resultant energy would urge the vehicle 
in the same manner as the wind on 
Earth. lt s, of course, necessary to take 
into account the action of gravitational 
and centrifugal forces. 

However, it could be intriguing to pta1 
a course with its necessary tacking when 
moving towards the sun. lt might not be 

so facetious if it was suggested that the 
variations in the medium and the strength 
of the radiation might lead to the use of 
the planets as buoys. 

THERMOELECTRIC DEVICES 
So far as earth 'based units are con- 

cerned, attention might also be given to 
thermoelectric devices. Used in cylin- 
drical reflectors the area of activity is of 
sufficient extent for continuous lines of 
such devices to be used without over- 
heating. 

For example, a two metre by one 
metre sheet of aluminium will give a 

very high concentration of heat over a 
plane of 500 centimetres. For the "do it 

than it receives. This in no way justifies 
a statement that it will grow hotter and 
hotter to reach a state of concentrated 
gravity condition to raise temperatures 
to fission level. Indeed, application of 
the inverse square law will settle any 
fears of a new "Sun" within the lifetime 
of the one already sustaining the Earth 
and its people. 

At the distance of Jupiter from the 
Sun, nearly 500 million miles, a much 
smaller fraction of the Sun's heat per 
square mile of the planet is received 
than that received on the Earth. 

FRANK W. HYDE 

SAILS IN THE SUNSET 
The now rejected system o photon 

propulsion for the spacecraft which will 
be used to rendezvous with Halley's 
comet has caused some people difficulty. 
In fact the same principles apply o this 
system, which uses photon wind for the 
propulsive medium, as to the normal 
sailing dinghy. The incident rathation 

The difference in cost for a low grade 
cell is very great and other alternatives 
of basic materials could now be investi- 
gated. 

The same reasoning applies to space 
projects where the shuttle is used. The 
weight that can be raised to prbït is so 
great in comparison to a single launch, 
that larger quantities of solar cells can be 
used. Here again the economic law 
applies. lt is better and cheaper to use 
a large number of less effient units 
which will in the end exceed the installed 
equivalent power. 

JUPITER 
There seems to be a number of people 

who have been somewhat dismayed by 
the interpretation of Prof. McNally's 
report about the Jovian planet. Within 
the last several weeks there have been 
many questions as to whether Jupiter 
is to be a second Sun. lt s unfortunate 
that when these ideas take hold of public 
imagination a whole crop of pseudo 
science appears. 

It has been known for a very long 
time that Jupiter gives out more heat 

 quired that every country in the world 
t can benefit where process industries are 

working. 

CHEAP SOLAR CELLS 
One of the greatest needs of solar 

development is the requirement of cheap 
solar cells. It would not require any more 
money spent on development to increase 
efficiency for the quantities needed would 

Spie Et VAIC H 
be so great that a very rapid lowering 
of price would result. 

While the last little fraction of effici- 
ency is required for space missions, this 
does not apply to earth based equipment. 

enable many devices on Earth to be 
reduced considerably in dimensions. Is 
it so fanciful to see the Earth controlled 
from its outer environs? 

Certainly, if all nations took part in 
such a futtire progranme there would 
be automatic control of attitudes. There 
would be so much for everyone to do 
that common interest could lead to 
common citizenship. Such a situation 
would indeed make horizons boundless. 
Not least of the benefits would be a 
wrist telephone which put everyone in 
touch with everyone else. Perhaps it is 
better to leave the subject there for the 
moment. - 

programmes is via a maximum use 04' 

these new methods. The horizons are 
so wide that the accusation of "money 
wasted on wrong things" can be easily 
disposed. 

The inpFications for industry and fui- 
ther employment is very considerable 
particularly in 'light metal raw materials. 
These are to be thought of in terms of 
millions of tons. So much indeed is re- 

use of resources. Many years ago it was 
suggested that a large reflector arranged 
in orbit could not only supplement the 
heating of the Earth but that also it 
could be arranged to act as a second 
moon. Such a project is well within the 
compass of present technology. 

The moving of the large gravity pulled 
structures and the associated equipment 
into space would reduce many costs and 
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POCKET MULTIMETER 
A new, high accuracy, personal digital 

multimeter 'from Sinclair Radionics is 
now available in the UK at £2995 plus 
VAT. 

Claimed to be less than one-third the 
price of existing 3+ digit meters, the 
PDM35 fits easily into a coat pocket, 
brief case or tool kit. 

Using an daption of the old Oxford 
calculator cases (to save cost), the 
PDM35 will measure ac. and d.c. voltage 
to an accuracy of i per cent of reading. 
Also 'd.c. current can be measured to the 
same accuracy. The resistance range is 
up .to 20 megohms. Range selection is 
by a slide switch as against the usual 

Chroma-Chime kit from 
Chromatronics 

microprocessor chip, printed circuit 
board and a comprehensive assembly 
manual. 

At £18 inclusive of VAT and postage 
the Chroma-Chime will certainly make a 
novel gift to add to the Christmas shop- 
ping list. Further details and kits can be 
obtained from Chromatronics, Dept PE., 
Coachworks House, River Way, Harlow, 
Essex. 

We hope to give a more in-depth 
report on the Chroma-Chime kit in the 
near future. 

TAPE/RECORD CARE 
With the price of tapes and records 

Sinclair PDM35 digital multimeter 

Also, by utilising the spread in values 
of a sample of components, a pair of 
resistors can be selected by measurement 
to obtain a final value very close to the 
ideal value. 

They are prepared to supp4y a coni- 
plete set tf resistors R20-R27 to make 
up the input divider chain to an accuracy 
of I per cent. in addition they will 
supply printed circuit 'boards for the 
project with the necessary modifications 
to accommodate the extra resistors. 

All enquiries should be addressed to 
Sparks Developments, Dept P.E., 53 
North Street, Melbourne, Derbys, DE7 
1FZ. A stamped addressed envelope 
should be eniosed with any enquiry. 

ARHET 
PLACE 

Items mentioned in this feature are usually available 
from electronic equipment and component retailers 
advertising in this magazine. However where a full 
address ¡s given enquiries and orders should then be 

made direct to the firm Concerned. All quoted prices 
are those at che time of Coing tO Press. 

I/ - - 
Issu 

o 
wiT'! 

'n 

r I 

processor controlled electronic doorbell 
manufactured by Chromatronics. 

This product is now available in kit 
form for the enthusiasts who want to 
build their own units. The kit comes 
complete with ali parts including the 
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They are also able to offer a low cost 
alternative to the I per Cent high stability 
resistors required for the input divider 
chain. By using two resistors for each of 
R20---R26 allows the use of preferred 
resistance values from the E12 range. 

Finally. I hope that all readers of PE. 
will continue to give the magazine the 
support i: deserves. 
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rotary type. 
There is no provision for a.c. current 

measurement as Sinclair claim their 
investigations show little demand for this 
,facility. 

A brief technical specification is as 
follows; D.C. Volts (4 ranges) lmV to 
1,000V at I per cent ± I count, lOMt.i 
input impedance; AC. Volts (40Hz- 
5kHz) IV to 500V at I per cent ±2 
count, mean reading r.m.s. (calibrated); 
D.C. Current (6 ranges) mA to 200mA 
at I per cent ± I count, maximum resolu- 
tion OlnA; Resistance (5 ranges) UI to 
2OMtI at IS per cent ± I count, also 
provides 5 junction-test ranges. 

Additional extras include an ac. 
adaptor for 117V 60Hz or 220/240V 
5&Hz, carry case and a 30kV probe. 

For addresses of nearest stockists of 
the PDM35 digital multimeter readers 
should write to Sinclair Radionics Ltd., 
Dept PE., London Road, St. Ives, Hunt- 
ingdon, Cambs, PEI7 4HJ, although 
most good component shops and some 
stores will have stocks. 

MUSICAL DOORBELL 
No doubt most readers will have 

already heard of the Chroma-Chime, 
claimed to be the worid's first micro- 

on the increase each month, it would 
seem that BASF have taken the ideal 
opportunity to launch their Checkpoint 
record and tape care accessories. 

Being their lirst venture into record 
accessories, they have pròduced special 
gift packs containing such items as clean- 
ing fluid, record cleaning arm and strobe 
speed check discs. For the cassette 
recorder there's a cassette tape head 
cleaner and even an inspection mirror. 

Apart from complete record and tape 
care kits all Checkpoint accessories are 
available separately in special bubble 
paoks. 

Prices ol the BASF Checkpoint 
accessories vary from £794 for a com- 
plete record and cassette case kit to 30p 
for a record cleaning cloth. All units 
are available from most audio shops and 
some big stores. - 

DIFFICULT COMPONENTS 
Readers who are experiencing difficulty 

in obtaining the Radiospares switches for 
the "Digital Multimeter", published in 
our October issue, will be pleased to 
know that Sparks Developments are 
able to meet their requirements. 

GOOD-BYE 
This is a very sad occasion for me io 

have to say goodbye to all readers of 
PE., having been responsible for 
"Market Place" since the first issue. 

Titis is due to a management decision 
that tite magazine would benefit by a 
move to Poole, Dorset. Even though the 
Edito,' and myself, who first started 
Practical Electronics way back in 1964, 
feel that this is a bad move for the 
magazine. 

Not being able to make this tnove 
West tite Editor, Fred Bennett, and my- 
self are lia ving to relinquisi, our posi- 
tions on Practical Electronics at a time 
when tite efforts of all tite PE. Team 
have now made it No. / i,i its field in 
the U.K. 

For myself it is particularly sad as 
J am the sole Editorial staff member of 
the Practical Group of magazines who 
worked with and was trained by the late 
F. J. Camm, the originator of tite 
"Practicals". 

J should like to take this opportunity 
to thank all my friends at our Printers, 
my colleagues On PE. (particularly Dave 
Tilleard and Peter Mew of Advertising), 
our Advertisers nd my close friend 
Gordon Godbold for an exciting and 
rewarding 13 years. 
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Address Home/Company .............................................. 2 

I :............ ::........ :..... 
Enclose ch'que/PO L...... at £45 plus £3.60 VA T each. Payable to Interprojects Ltd. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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The proceedings will be opened by Professor C. Turner, King's College, London. 

PIea5euseBLOCKCAPITALS 

I - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - 
I To INTERPROJECTS LTD., 

29, Church Street, Edmonton, London N9 9DY 

Please make the following reservations for the 2day course System Design with Microprócessors. 

r Signyture 
Delegates name 

Conducted by D. ZSSOS 
Professor of Computer Science University of Calgary Canada 

An intensive two-day course 
aimed to enable practising 
engineers, technical managers 
and hobbyists to design and 
implement their own 
microprocessor systems USing 
methods that require no 
specialist knowhow of 
electronics or programming 
other than a basic knowledge of 
logic. 

Professor D. Zissos is an 
established authority on logic. 
design, on both sides of the 
Atlantic. He has written 
numerous books and articles on 
the subject. Professor Zissos is 
also a practising design 
consultant known for his 
pragmatic approach, with several 
projects to his credit. 

Registration 
The course is otliniited 
enrolment and applicants will be 
dealt with strictly in order of 
receipt of completed coupon and 
remittance. 

Fee: £45 (plus £3.60 VAT) 
includes a book Problems and 
Solutions in Logic Design by 
D. Zissos and comprehensive 
lecture notes. 

JANUARY G and 7 1078 

Dam. to 5p.m. 

at the INSTIIOTION of ELECTRICAL ENGINEERS 

SAVOY PLACE LONDON W.C.2 

SYSTEM DESIGN 

wìth MICROPROCESSORS 
Organised by INTERPROJECTS Limited 

Technical Services 

.L.TWO DAY COURSE 

5fr' «ed4 
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Any sort of lob would do to get a 

start and provide a chance to prove 
yourself. But if you fell down on the job, 
then it was a week's notice and out you 
went. My first job in electronics was 
as a junior service engineer at a local 
radio dealer for which I got £125 for 
a 48-hour week and no extra pay for 
overtime. lt was a start on the road to 
becoming a qualified engineer. 

Those were the bad old days of hire 
and fire, long hours and low wages, 

and yet the Group employed only just 
over 300 more people. 

All is not lost however for the bright 
young person. Technology-based com- 
panies are hungry for talent. Last year 
GEC spent £150 million on R and D. 
So. my advice to keen youngsters is to 
get qualifications as quickly as they 
can. An ONC or HNC won't guarantee a 

job but it will impress an employer that 
the applicant is career-minded and not 
just a job-hunter. 

reflecting its change of ownership to 
the US Gould Corporation. I think it 
unlikely that the Advance name will 
be dropped from instruments but one 
never knows. 

The Co-op has signed up for 
another £4 million worth of 1CL main- 
frame computers. This is the biggest 
single conimercial order that 1CL has 
ever taken and raises Co-op purchases 
from 1CL in the past 18 months to £6 
million. 

my correspondents, it is no function of 
PE to act as an employment agency 
although, of course, we are always glad 
to receive letters from readers and give 
what advice we can. 

lt seems to me that career expec- 
tations are much higher today than 
they used to - be. Young people are 
encouraged to believe that iobs will be 
found for them, whereas, we of an 
older generation were brought up to 
help ourselves and be far more self- 
reliant. We had to be prepared to work 
long hours for very little pay if this 
meant getting experience and a foot- 
hold on the bottom rung of the ladder. 

By no means is this reduction 
entirely due to things like si, but it 

does show the trend resulting from 
mechanisation and automation and 
modernisation. 

If we look at Racal Electronics 
Group we find turnover in 1975 of £50 
million generated by 4,187 people. 
1976 saw a huge leap forward to 
£79 million generated by 5,028 
people. This year's turnover was £122 
million with 5,373 people. Note that 
turnover has more than doubled with 
only a 25 per cent increase in employ- 
ment in the past two years. In the past 
year alone, turnover was up 53 per cent 

SIGNS OF THE TIMES 
Selling information can be just as 

profitable and far less risky than selling 
products. But while some people talk, 
others get out and sell. Oil-rich Libya 
has just given Marconi Communcations 
Systems Ltd its biggest ever single 
order, worth £9 million, for updating 
the radio facilities at Benghazi and 
Tripoli airports. 

The capacitor manufacturers, 
Advance Filmcap, has changed. its 
name to Gould Components Ltd., 

MAIL BAG 
The most distressing feature of be- 

¡ng a columnist in 1977 is the 
occasional mail which arrives from 
young people seeking an entry into the 
electronics industry. The writers are 
generally out of work or in some dead- 
end job. Can I help? Would I please 
Supply names and addresses of firms 
who have vacancies, give introductions. 
They are sad letters to receive, reflect- 
ing the high level of unemployment in 
our society, especially among school 
leavers. 

Regretfully, I have to point out that 
while sympathising with the plight of 

operator pushes an l.si. module in to 
a printed circuit board and passes it 
to a flow-soldering machine and in less 
than a minute has wired up as many 
as 5,000 components and the board 
works first time and keeps on work- 
ing. And today, the chances are that 
even the testing of the board after 
assembly will be done on automatic 
test equipment by a semi-skilled 
operator. 

This hard fact was brought home 
forcibly to me when I was looking over 
the last set of GEC accounts. This 
year's record profits and turnover were 
achieved with less people employed. 
The UK work-force in 1976 was 
166,000 people. Today it is 10,000 
less. 

Nicholls, has also designed the PDM35. 
As head of Sinclair's Instrument 
Division he is already looking ahead to 
a range of instruments to be introduced 
to the international market in 1978. 1 

understand that an up-market model 
will be an auto-ranging 4 digit instru- 
ment but It is also hinted that there will 
be some down-market instruments as 
well. Sinclair Radionics is aiming to be 
the world's largest manufacturer of 
digital multimeters, at least in volume 
of instruments, by mid-1978. 

Meantime, I can reveal that produc- 
tion of Sinclair's tiny t.v. set is rapidly 
expanding and although the bulk of 
production is ear-marked for the 
United States market it is expected to 
be available in the UK by Christmas. 

i. !" !II 

I1T 

but those days offered the opportunity 
of getting a start, however humble. To- 
day there are so many rules and 
regulations that employers are much 
more reluctant to take on any but the 
Obviously best youngsters. Greater job 
security would seem to have limited the 
job opportunities. 

The other great change is in the 
electronics industry itself. lt is still a 

great growth industry but not in the 
numbers of people employed. If we 
look back to the first generation of 
electronic computers we find that the 
original ENIAC computer developed jn 
the United States and completed just 
over 30 years ago used 18,000 valves 
and consumed 100kw of power. 

It seems laughable today but ìust 
think of the employment it provided. 
All Those valves, valveholders, re- 
sistors, capacitors, the miHions of 
interconnections all wired by hand and 
laboriously soldered, joint by joint. 
Even when they got it going it needed 
an army of trouble-shooters to keep it 
on stream. 

Thc fac'.t is that today an unskilled 

PRICE BREAKTHROUGH 
After the National Enterprise Board 

took a big stake in Sinclair Radionics 
everything seemed to go quiet, unusual 
or such a publicity-conscious concern. 

Then there was that sudden spate of 
press advertising for Sinclair calcula- 
tors and now the big breakthrough in 
instruments. 

To market a digital multimeter with 
a price tag of under £30 was a bold 
move. But such a price is only possible 
if the instrument can be produced in 
great volume. The DM2 had done well 
with over 25,000 units sold but the 
new smaller and cheaper PDM35 will 
do even better as it started off with 
firm orders for 20,000 from the USA 
alone. 

Among the cost-cutting economies to 
get price down without sacrificing per- 
ormance were the use of an adaptation 

of the Oxford calculator case as a 
housing, thus saving on tooling costs, 
and a precision resistor network on a 
single thick film circuit. 

The designer of the DM2, John T. 
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CSC time-and-cost-saving products for the engineer and 
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ONLY £29.00 
. 

LO LED ON 

DURI NG PULSE TRANSITIONS PULSE LED BUNKS 

Complete with instruction book, leads, and including AT 3H, RATE 

VAT(8%) and post and packing. 
UI LED ON LO LED 00ES NOT RESPOND TO NARROW PULSES 

LOGIC _____ _____ 

J 

lt's easy to order 
Telephone 01-890 0782 and give us your Access, 

LOGIC O ____________ 

Barclaycard or American Express number.Your Probe is in 
DURING PULSE TRANSITIONS PULSE LEO BLINKS 
AT 3H RATE 

.; ' the post same day! 

- 

LOGICI 

Or, write your order, enclosing cheque, postal order, or [] fl 
stating credit card number and expiry date. (Don't post 

, 

.o LED ON UI LEO DOES NOT RESPOND TO NARROW PULSES 

the card!) 
coHTwllAL SPCIALT$ CORPORATION Alternatively,ask for our latest catalogue, showing all 

'PU LSE'and pulses as narrow as 50 nanoseconds are 
stretched to /3 second. Single-shot and low rep, rate pulses 
are clearly shown -you can't do that even with a fast CRO! 
High frequency pulses up to 10MHZ will make the'PULSE' 
LED blink continuously at 3Hz; and with assymetric signals 
the'LO' LED will come on for duty cycles under 30%,and 
'Hl'for those over 70%. 

Another useful feature is'Pulse Memory 
Put the probe tip on toa node, switch to'MEM'and the 

next logic change-positive or negative-or the next pulse 
edge, will cause the'PULSE' LED to come on and stay on, 
until reset. Meanwhile,'Hl'and'LO' LEDS continue tofunction 
as usual. No other probe or logic checking device gives you 
all that! 

UI LEO ON LO LEO ON 

LOGICI" 

LOGICO' ,,/ 
PULSE LEO BLINKS 

ON FOR 1/3 SEC 
LOGICI' 

LOG IC "O 

LO LEO ON UI LEO ON 

0- T.1/3 SEC 

UI LEO ON 

LOGIC 
PULSE LEO F1 

Ei [tj 

FLEO 
I OFF OFF I_I LOGIC O 

Try the LP-1 and you won't know how you ever managed without it! 
How it works. 

You just clip the probe leads to the circuit power 
supply, setting th&LogicFamily' switch to DTL, TTL or 
CMOS. (CMOS position also covers HTL.). 

Touch the probe's tip on the node you're investigating 
and the LP-1 lights up to show you exactly what you've got. 
The LED marked'Hl'comes on for logic state i (High) and 
LO'comeS on for logic state O(Low). 

The third LED, marked 'PULSE: shows the dynamic 
signal activity at the node under test. Set the switch to 

Brief Specification: 
Input Impedance: 100,0000hms, 
constant for all functions. 
DTL/TTL Thresholds: 
logic 1, 2.25V±O.15 
logic 0, 0.80V ± o. io 
HTL/CMOS Thresholds: 
logic 1. 1,70% Vcc 
logic 0, 0,30% Vcc 
Min. detectable pulse: 
50 nanoseconds 

Max. input signal frequency: 
10MHZ 
Power requirements: 

5VoltVcc,3OmA 
15 VoIt Vcc,4OmA 
36 Volts max. 
Size: 6.1 x 1.OxO.7 inches 
(155x25x 18mm) 
Weicht: 3oz (85g) 
Power leads: 24 inches (610 mm), 
colour coded. 

- 50 Nanosecond 11 

R enables you to trace logic levels, pulses Pulses on DTL, 
k 

and logic sequences through complex TTL, HTL, CMOS! 
digital circuits. 
lt detects pulses as short 
as 50 nsec and stretches 
themto 3/3 secforeasy - 

observation., 

lt's compact. 
i' 

lt's versatile. 
lt's beautifully designed. 
lt identifies High, Low 

or Intermediate levels, 
open circuits, and 
pulsing 
nodes. 

.%C 

Monitors 

o: 'ic 'roie_ 
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Send %.O.e. for tree leoflet on range. 

TRANSISTORS . CMOS 
lOOn,A ,adio type, witt, pr.u.iwd boiiery trn,inok. 

BCO 034 OI BFVIO O5 0071 O3S 2N2905 Oli 43V £2.1O.6V(2.1O. 9v t2.1O.4V 4kV (2.50. 6v + 6v 
I AC126 

AC127 
0.15 
OIS 

BCII7 
BC119 

O.19 

O'Ot BCl 0.32 
80v20 
60y38 060 BFY41 000 0072 022 2N2955A on PLASTIC £2.50. 9V + 9V £2.50. 

Caeette type 7V lOornA w,th dm plog (2.10. I 

AC128 016 BCI2S Q.11 BC2 040 110 BFYSO 020 0084 0.40 2N2906 Oli 40006E 020 Tren,nter eta lIked 8way typ. for low hoer. 
I 

AC1281( 025 BCI26 Q.20 BC3DI Oti B0Y61 165 BFVSI Oli 0db IX 2N2925 O.14 oolBE 020 3/43/6/7+/9/12/15/l8v OOO,nA3.2O. lA6.4O. . 
I 

ACIII 0.22 ecito o BCY 055 80Y62 115 BFV52 Oli OCt40 IX 2N29260 O'Og 4002BE 020 Heavy ety 13.way typon 4+/6p/B+/1l/13/14/17/ I 

AC14IK 0.34 BCI41 ozi BCY31 055 BOYtS Oli BFY53 025 OCt10 0.23 2N2926R O10 4006BE 005 21/25/28/34/42V. lA model £4.85. 2A erodel £7.95. I 

AC142 Oli 8C142 0.23 BCYI2 Oi BFIOI O.5 BFY&4 035 T1P29A 044. 2N2926Y O.09 400TBE o-00 Car Conoerte, 61$ tnpot 12V d.c. Ootpot 6/7k/PV d.c. 
AC1420 0.32 BC143 0.23 BCY33 0.55 8F123 oso BFV96 0.90 TIP3OA 0.537 2529260 4008BE 093 lAtrontoretobjl,eed (5.95. 
AC176 0.1$ BC144 OX BCV34 055 8F179 ox 8Sx19 ois TIP3IA 0.54 253053 0.25 4009BE 052 Stab,I,eed Loboretery power lot Switched i to 20V I 

ACuSO 022 BCI47 O.29 8C038 .050 SF180 OX BSX2O Oli 31P32A 0.14 253055 0.54 4OIOBE 052 nO 1V dope. 1A012.45. 2A(14.95. 
. 

ACO87 01$ 8C149 00V BCY3S 115 BFlfl OX BSX21 0.25 TIP41A OU 253137 110 40115E 0.20 I 

BI-PAK AUDIO MODULES AC1870 0.36 BC149 o.o9 SCOlO 075 SF182 OX 6S052 O2I 71P42A 0.72 2534.40 056 4012BE 0.20 
. AC188 Oli 6C152 025 BC042 Ox SF183 0.90 5S053 0.39 2N404 040 253442 1.20 4013BE oso S45Otene, £21.95. A160 (4.86. PA100 (14.95. MKÓO ood,o 

AC1860 032 BCIS3 OW BCYS4 1.54 SF184 0.20 BSYS4 033 25696 036 253570 3.60 40145E lOo 
kit £36.45. Stereo 30017.95. SPM8O (3.75. BMT8O £4.25. I 

60149 0.10 SCl57 0.09 SCOlO 0.12 SF185 020 8S055 074 25697 0.20 293702 0l0 40158E 0.95 
Send cae. for Irre doto. 

60161 035 BCiS8 00V BCV7I 0.11 SF194 O.1O 5S065 0.30 25706 015 293703 010 40168E 854 

JC52, JC20, JC40 AMPLIFIERS AD162 0.35 BC1S9 0.0V 8C072 012 BF196 O12 8S095.6 016 25718 0.22 253704 O1O 40178E 1.00 
AFII4 020 SCI6O 0.32 B0115 0.55 SF197 01V Bulos 110 25929 0.16 253705 2.10 4018BE 110 JCl2 6w IC audro 
AFII5 020 0Cl8l Ø.3g 50131 0.36 8F224J O.I$ BUlOS/02 1.90* 251131 0.15 253725 0.10' 0198E 050 
AF116 020 8C168 00t 50132 0.40 SF244 O.17 BulOf 3.90' 2141132 016 253707 0.10* 4020BE 112 antp w,th free doto 

AFII7 020 8Cl69 O.12 .80135 O.36 SF257 0.90 Bulot 2.56 2141302 040 253736 9.39W 40218E 103 and panted 

AF1I8 OSO BCI68C Q.l4 B0136 O3t SF258 5U124 l.60 251303 0.40 253709 0.09' 40225E 095 cir004 £1.95. 

AF124 025 BC182 011* BDI31 0.40' SF259 

.035 
048 BU133 1.60' 251304 0.45 253710 010' 40238E 020 Aleo new iC40 70W 

AFI2S 021 BC192L oir 5D138 0.48' SF336 O.35 5U204 l.6O 251305 0.45 253711 010' 40248E 058 model w,th pcb 
encotmonaI new JC20, 10W integrated c,roii atnp 

AF126 025 BC183 010' 5D139 Oli' SF337 032 SU2OS 1.90' 251304 0.50 253755 170 40258E 020 
AF139 035 SCI83L OlD' 80144 220 BF338 0.45* 5U206 2.40' 291307 OSO 253714 160 40268E 155 wmtft pub £2.95. Send tac. far free leaflet or oIl 3 model, 

AF239 0.37 BC184 011' S0157 0.60 BFW3O 125 SU208 260' 251309 0.60 353771 150 40275E 062 and accoaated power eupply and pr.-atnp l*mt,. 

ALIO2 1.45 BCI84L 0.12' BDI8I 0.14 SFWS9 OX y.jiso 0.54 251309 OSO 253772 160 40268E 091 
ALlO] 130 5C186 O28 S0182 092 SFW60 036 MJ4OI 1.25 251711 0.24 2193773 210 40298E 1.10 FERRANTI ZN414 
AUlO? 3.30' BC187 O.24 80183 0.91 SF029 029 MJ490 0.90 252102 0.44 2143819 021' 40308E 0.55 IC radio chip (1.44. Sabe part, and pub far radio (3.85. 
Aullo 175' 5C207S 012' 80084 136 BFX3Q 030 MJ491 113 252217 090 2114347 110 40418E 8.60 Cace (1. Send tao, for free data. 

i 

60113 1.60' BC2i2 0,11. 80232 OSO SF084 023 MJE340 040' 252369 014 254348 1.20 40425E 883 
SCIO7 0.09 BC2I2L 012' 80233 0.48 5FX85 0.25 MJES2O 0.45 252369A 014 254970 0'35 40438E 1.00 
IdOlS 0.12 BC213 012' B0237 0.55 SF080 0.25 MJES2I 0.55 252403 020 254871 2.35* 40448E 894 

SVVANL[Y ELECTRONICS i 
SC1O8 012 BC213L O'14 B0239 060 SF087 020 0C43 095 2142484 0.1$ 214491f 056' 40468E 133 
OCIOSS 012 8C214 014' 50410 0.60 BFX88 020 0C44 0.32 252646 OSO 2744919 070' 40498E 0.54 I 
8C109 012 BC2I4L 0.l5 80032 2.30 SF089 050 0C45 032 252711 025 2146920 056' 40508E 0.54 Dept. PE, PO Box 68,32 Goldsel Rd., Swanley, Kent. 

. 8C1096 012 BC237 0.14' BOYlO 1.50 BFYI1 1,10 0C46 020 252712 015 296922 OSI' 40698E 8.38 Poet 30p. Price, inulode VAT. Official orders welcome. Ooer 
SC109C o.9 5C238 0.11' BDYI1 2.90 SPOtt OSO 0db OX 252904A 0.20 254923 048' 40708E 0.50 ceo, uu,tofl,e,e deduct 7% on tern, tnarked * and 15% 

7401 016 7482 0-75 380 0-90' 
7402 0-16 7486 0-32 381 1-60 THE HOME COMPUTER FORUM 

7403 0-16 7489 202 3900 0'70 Our Seminar will be held on 26th 

7404 0-18 7490AN 049 709 0.27 Novémber at the Wembley Con- 
741 0-28 ference Centre 10 a.m-5 pm. We hope 

7405 0-18 7491AN 065 748 0-35 to have five speakers from various 
7408 0-18 7492 057 NE555 0.45 MEMORIES 

backgrounds but all specialists ¡n the 

7409 018 7493 . 045 NE565 200' micro-compuling/software field. The 2102A-6 360 NASCOM I micro-computer will be 
7410 0-16 7494 085 NE566 150' 2112A4 475 launched al the semInar. Tickets at 

NE567 2-00 6508 7-95 £350 each are now available together 
7412 025 7495 067 

CA3045 0-95* 2102 250 wIth a flewsheel on the seminar. 
7413 040 7496 0-82 CAS0W - 2107 Please write or telephone for details. 
7414 072 74100 107 CA3130 090 2112 4-50 Only 40p seats are available and 115 

7417 0-43 74107 0.35 MCO3O4P 1-so' 
have been sold at press lime. 

2513 9-50 

7420 0-16 74121 0-34 MC13O7P 0-85 2602 250 
- 

7425 030 74122 0-47 
MC131OP 

MC135IP 
1-60' 
1-20' SPECIAL OFFER SECTION s E C I A.L 

7427 0:30 74123 065 MC1352P 075 NPN TO-3 POWER TRANSISTORS. NOTICE - Doct 
7430 016 74141 078 MC1353P 075 miss this fabulous 

Fully tested but unmarked. Similar offer For a limited 
7432 028 74145 068 MCI458P 077 to 2N3055 except 8VCEO- 50. HFE period up to 31 

7437 0-30 74154 130 Mc1496L 0.62* Igaivi = 20 + at 3A. VCE SAT OCtober. 1977. ail 
SASS6O 225 <13V ut SA. 5 pCi (1; 25 pcsE4; 50 schools. Colleges 

7441AN 0-76 74164 0-93 SASS7O 225 pCs £7-SO; 100 pci £13. and universities 

7442 0-65 74165 0-93 TAA300 1-61 
may deduct 10% 

'TO-IO NPN TRANSISTORS. off all Orders. 
7445 0-90 74174 1 40 -TAA31OA 130 MedIum voltage higft gain. Similar 

7447AN 0-81 74175 0-94 TAA5SO 0-45' to BCIO7/8l9-unmurked. 25pcs 
TAA6I1B12 £1.20; 100 pcs £350 SUPER SAVERS 

7448 081 74180 1-06 125' SG3091( 0es 
7470 032 74181 270 TAAB61 065 

TO-3 HARDWARE. Mica. wasvers. MC1310P O-95 
solder tag, nuts, bolts. 50 Sets £1. TIL2O9 010 7472 0-26 74191 1-33 IBAS3O 1-95 .2 Clear lad 0-15 

7473 0-30 74192 1-20 TBAS300 1-90' RECTIFIERS. DO-4 PACKAGE. lOA MM5314 3-25 

7474 0-32 74193 1-35 TBAS6O 2,90e 58V 45p; lOA 100V SOp; lOA 200V MM5316 3-SS 

TBA57O 099 60p; lOA 400V iSp. Pieuse specify FCS8000 
7475 0-47 74194 1-20 PolarIty, Stud Cathode or Stud 39 DIgit Dsp1 2-95 

7476 0-36 74196 1-64 
TCA27OSQ 

195 
Anode. ideul for power supplies. FCS8024 

4 DIgit Dipl 3.50 ivverters etc. 

PRINTED CIRCUIT KITS, ETC. 
Contain, etching dish, lOO Sq ins of PC beerd, I ib frri 
chlende, etch resist pen. drill bS end len,inet cutter (3.95. 
tOO sq ins PC beerd SOp. lIb FeCI (1.05. Etch ressI pen 7Sp. 

S-DECS AND T-DECS 
S-DeC £1 .94. 1.0cC £3.61. 
uDeCA (3.97. u-OeCE £6.67. 
IC verrIers with sockets- 
t6dil(1.91. 10105(1.79. 

SINCLAIR CALCULATORSe 
Cmvbrrdge scicnr,fic pregronrerebla £13.95. Preg. library £4.95 
Cernbridge scientific (8.45, Osferd scientific £10.60. nein, 
edepters £3.20. 

BATTERY ELIMINATOR BARGAINS 
TV GAMES POWER UNIT 
Stebilised 03V lOOwA £3.20. 

3-WAY MODELS 
With switched eutput end 4-woy nrulti.jecb cennector. Type l 
3/4+16V et lOOrnA £2.30. Type 2, 6/7+19V 300 rnA 
£2.90. 

100mA RADIO MODELS 
With press-stud connecters. 9V £3.45. 6V £3.45. 9V + PV 
(5.15.6V 6V(S.t S. 4V * 43V (5.15. 

CASSETTE PAINS UNIT 
73V with Spin din plug lOOrnA (3.65. 

FULLY STABILISED MODEL £6.40. SwItched eutput 
et 3/6/73/9V 400n,A stebiii,ed. 

CAR CON VERTORS 12V INPUT 
Output 9V 300n,A (1.80. Output 73V 300rnA £1.80. 

BATTERY FJJMÌN4TOR KITS 

PIO IA 3A 3* 4* 6* 9* lOA 16* 

(105) (STUD) (CIaO) (10220) (T0228) (T0220) (10220) (10220) 

200 (.30 056 0.40 0.40 ('ii OSO O-M 1.14 
400 ('60 050 (56 0-69 OIT OU O-1$ 1.40 

600 0.55 O-lS 075 - 1.51 I'll l'OS 1.10 

81506 (5-00, 91507 01-60, 91101 01.60, 97109 11.00, 97516 01.00, 203525 (0.50 

TRIACS-Plastic TO220 Package Isolated Tab 
4* OSA 5-SA ISA ISA 

(i) (b) (s) (b) (s) (b) (s) (b) (s) (b) 

100v 0-50 0-50 0.75 0-75 0.75 0.75 053 0.53 lOI l-Si 
000v 0-64 0-64 0.75 0.75 O-ST O IT OST lOI lIT l-17 
400V 017 O-71 0.10 053 O-ST 1.01 113 t 19 175 l'TO 

100v 0-10 0.1$ 1'ol 1.10 1.21 125 1.42 5.50 2.11 OIT 
0.8. COIOInn (6) WI19001 lnl.rfll) trigger: (b) w,15 6150m.) lOgger. 

TTL 7400 SERIES I LINEAR I.C.s 
0.40* 

7400 016 7480 055 E) O 

MM5314 325 
MM5316 3.55 

D)SPLAYS C(as 
704 099 NEW COMPONENT SERVICE 

kAY-5-1224A 325 707 099 RCS.ØO,S 5% Corbon 5(2 lO to 10M 1W lIp. 1W 3p. 

AAY540070 727 195 Preset pots sob,n(nioto,. 0.1W 10001*4617 9p. Potent;.. 
728 1.95 
741 1.50 

nlste,s W 407 lo 2612 log o, (in. Sing). 3Op. Don) 95p. 
Polyaymnne copocitor. 0(2 63v ??pf to 8250pI 3fp. 
Ceromin 22pf IC. SOCKETS 

8 PIN D'IS 
750 l'SO 
LED. 

roponitors 50V (6 to 47000pf 3p. 
Polyester roporilors 250V. (6 .( to .in,f 5f p. .55, .22, 

14 PIN 014 2 RED 013 .33n,f lp. 47,nf lip. E)enttolytins 50V 47, I, 2,nf Sp. 
16 PIN OIS 2 GREEN 020 25V 5, 10.,f Sp. 16V 22. 33, 47,nf 6p. i 00ml lp 220, 330.mf 
24 PIN 045 '2 CLEAR D'IO 9p. 470nI lip, i00.mI lOp. Zensrdjonl.s 400nmWC24 3V3 
40 P(N D'SO T)L209 010 to 32V 8f P. ___________________________________________________ 

REGULATORS 7818 150 MAINS TRANSFORMERS 
LM309K 095 

723 0r45 
6-0-6V IO0O,A 94p. 9'0-9V 75mA 94p. 0/12/I5/20/24/30y 

LM340-5 135 
7805 1-50 LM340-12 135 

(A £3,95. (2.0-12V 50n,A 94p. 0/12/15/20/24/30V 2A 

7812 
£5.15. 62V i fA £2.30. 6-0-6V ifA £2.75. 9O9V (A 

LM340-15 135 
7815 

£2.39, I2.OI2v 1At2.69, 15.0.15V IA £2.89. 30'30V (A 
LM340'le 135 £3.59, 

LYNX ELECTRONICS LTD 
'RETURN 

(LONDON) POST 

92 Broad Street, Chesham, Bucks: Tel. (02405) 75154 SERVICE 
P. & P. 30p-Overseas 90p-Matching 20p per pair. I 

ACCESS 
VAT 8% except which are 12j%. Prices Correct at 30 September 
1977. I Price lut 20p 

I 

WELCOME 

THYRISTORS CLOCK CHIPS I OPTOELECTRONICS 

TV GAMES tN FULL COLOUR 
At lost its here! The new Swonlay 
colour encoder kit (7.50. Adds 
different colours to the frome, 
bull, bot, end background of 
the AV-3-8500 TV genes. 
AV-3-8500 (6.95. Block.ond white TV gowns kit (11.95. 
Rifle kit (4.95. Send s.e.c. for our 5igontic free doto 
leof let. 
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Listening to recordings with head- 
phones is generally accepted as being 
more satisying than using loudspeakers, 

Viewdata capability, and a set designed The ADC 
for this additional facility would prob- Accutrac +6 
ably cost an extra £80 turntable. 
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tracks in any order. The micro- 
processor stroboscopically controls the 
turntable speed, and seeks out the 
selected recordings with an mfra-red 
"eye" mounted in the cartridge, which 
counts the smooth unmodulated gaps 
between tracks. ADC are keen to point 
out that this is a true hi-fi class deck, 
and not a mere gimmick. The circuit 
blueprint for the Accutrac + 6 measures 
nearly 5m by 6m, most of which is on a 
25mm MOS chip! 

CORDLESS HEADPHONES 

opening hours. 
The services possible are endless; it 

simply depends upon whiçh organisa- 
tions feed their information into the 
system. For example, a motoring 
organisation could provide a diagnostic 
service. If your car will not start on a 
cold morning, by answering "yes/no" 
type questions, the most likely fault 
would be displayed. 

As yet there is only a pilot ervice, 
and a full public service is not envisaged 
until the early 1980s. Because of this, 
there are no conversion modules 
which will instantly give your tv. 

o,- 

stereophone. 

0 

INTELLIGENT TURNTABLE 
There was a chance to see and operate 

the new ADC Accutrac +6 Turntable, 
and this gave a good example of the 
subservient microprocessor's ability to 
please, because this deck, which is 
expected to retail at around £150 
inclusive of cordless remote control, 
can play up to six l.p.s using touch- 
switch activated "hands off" servo 
mechanisms which really do treat the 
records with loving care. There can be 
no mishaps, and the records are not 
dropped brutally on to the platter. 

What is more, the system can be 
instructed to play any combination of 

both from simplicity of operation and 
the potential usefulness point of view. 

Unlike other systems, the P0's 
Viewdata communicates via telephone 
lines and is completely user interactive. 
If the required page number is not 
known, you simply call up the general 
index, and select a suitable heading 
by entering its number. A more appro- 
priate index will then appear, and 
further selection through this "family 
tree" of pages will bring you to any- 
thing fron a Which Report on a 
particular freezer to an airline ticket 
booking facility. You could find the 
nearest golf course to your Summer 
holiday location, complete with fees and 

busily receiving experimental trans- 
missions of Proms concert music for 
live demonstration in Matrix H Quad- 
rophony. 

The new base of this exhibition may 
not please the hi-fi buff, but will 
undoubtedly provide greater scope for 
imagination in the future. 

Beyer 1SS76 infra- 
_-.4 red stereo trans- 

mitter and DT 444S 

blank wax face animated by a sound 
synchronised movie projector, was 
chillingly convincing, as he (it?) told 
of his early experiments in television. 

Although numerous big names in 
hi-fi were present at the exhibition, their 
interest rating seemed "pushed over" 
in favour of such things as calculators, 
alternative uses for television, digital 
watches and clocks, including an l.e.d. 

clock radio from SI Electronic (UK) 
for under £20, The show was of no real 
interest to organ or synthesiser fans. 

The transmitter can take an audio 
signal from any source, and the mfra-red 
output is semi-directional, therefore 
needing some walls around to "bounce" 
the signal. 

INFORMATION BY TV 
Much activity was centred on tele- 

vision, providing an opportunity to try 
out the CEEFAX and ORACLE 
teletext systems for one's self, but by 
far the most impressive t.v. data 
service to use was that of Viewdata. 

ties were live music pertormances at the 
theatre, with an open invitation to make 
private recordings, and which included 
a demonstration by the BBC Radio- 
phonic Workshop, There were lectures 
by various hi-fi experts too! 

A cinema showed films of all kinds, 
one of which, produced by the BBC, 
gave an insight to local radio behind 
the scenes. The London Broadcasting 
Company (LBC), local radio, were 
indeed present, and transmitting live 
from Olympia throughout the show, 
whilst a few stands away, the BBC were 

Tia balconies remained empty in the 
Grand Hall of Olympia for,what 

used to be called the Audio Fair, where 
just under ninety stands barely filled the 
main floor. 

The exhibition ran from September 
12 to 18, and giving lectures during 
that period at the Wireless World stand 
was John Logie Baird himself! This' 
lifesize model of the inventor, with his 

but nobody likes tripping over wires. 
For this reason Beyer Dynamic de- 
veloped their mfra-red cordless system, 
The ISS 76 Stereo Transmitter (there 
is also a mono version), along with the 
DT444S headphones incorporating 
mfra-red receiver, will set you back 
about £190, but if you have your own 
headphones, you can buy a discrete 
plug-in type receiver for about £30. 

light bouncing around the screen, or 
call for the target to fly past in clay 
pigeon style. No scores appear on the 
screen (for obvious reasons) and the 
plastics "shooting iron" gets flooded by 
daylight, so the game has to be played 
in a darkened room. 

OTHER INTERESTS . 

The show was by no means all about 
hardware,, and among the other activi- 

'- 'in 

M. Abbott 

MARKSMANSHIP BY TV 
Anyone expecting to hear the roar of 

tank battles and dog fights at the tv. 
games stands would have been dis- 
appointed, for with the odd uninspiring 
exception, only the "blipping" of the 
usual ball games could be heard. 

Along with these games, Interton 
Electronic were showing the rifle range 
option of their Video 3001 multi-games 
(colour) unit, with which, for an extra 
£20 on top of a basic £52, you can plug 
in the V300 Rifle and aim at a spot of 
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THIS is an unusual, if not unique, book. A source of refer- 
ence for serious student work, but also an enticing volume 

for browsers, perhaps even a bedside bóok for electronics 
enthusiasts to dip into. 

Brief descriptions of inventions with source reference are 
given in chronological order. Ample cross reference is provided 
through separate listings of subjects and inventors, plus an 
index. 

The concept is excellent. The subject is so immense, 'the task 
therefore colossal. So the courage of the compiler is to be 
admired. This kind of reference book courts trouble-since 
spot the omissions is a game all can play! 

manly accepted as so nowadays because in 'their modern form 
they are an integral part of° some electronic amplifying or 
control system. 

These points of criticism are in fact a kind of compliment to 
this book, for they demonstrate the fascinating nature of its 
contents and the thoughts they set going in the reader. The 
author invites additional data, for possible inclusion in a fur- 
ther edition. lt is to be hoped that this work undergoes further 
research and expansion for it could be the basis of a badly 
needed central reference source in the field of electronics. But 
it will require revising and expanding at least once a year! 

F.E.R 

4 BOOK 
WUI!J 

ELECTRONIC INVENTIONS 1745-1976 
By G. W. A. Dummer 
Published by Pergamon Press 
158 pages, 190 X 275mm. Price £5.50 

This reviewer for example was disappointed to find no men- 
tion of Messrs. Colpitts, Hartley, Cockcroft or Walton, Foster 
or Seely, or Wien in the List of Inventors. Truly an unfortu- 
nate slight to these gentlemen and their contributions to classic 
circuitry. 

Under Transistors and Semiconductor Devices we find 
Esaki and the tunnel diode, also Ovshinsky and the amorphous 
semiconductor. But absent is Dr. Carl Zener. 

What is an electronic invention? The author himself dis- 
cusses this tricky definition in the Preface. One could also en- 
quire exactly what is entitled to be referred to as "electronic". 
Surely not the Phonograph or Gramophone? Yet this invent 
tion of Mr. 'Edison's in 1877 is given a place. There are further 
examples of equipment or devices which taken on their own 
have no claim to 'be considered electronic, yet they are corn- 

ing is the ObVIOUS answer. 

THINGS TO COME 
Looking ahead, thè same speaker ventured the view that 

soon microprocessor will speak to microprocessor-and that 
might spell doom for the human programmer. Software could 
be available ori the shelf in the form of standard modules to 
be selected and plugged in just like hardware unts. 

In the meanwhile, however, the electronics designer has to 
face reality and get to grips with development systems, pro- 
grammers, languages, editors, and compilers-subjects which 
received attention during Session 2 entitled Programming and 
System Design. - 

undergoing haemodialysis treatment with artificial 'kidney 
machines. The haemodialysis Simulator/Trainer incorporates an 
Intel 4040 together with an alphanumeric display unit. 

SYMPOSIUM PAPERS 
ReprInts of all the papers presented at this symposium are 

available in a single volume comprising some 200 pages. This 
publication is available to Practical Electronics readers at the 
specially reduced price of, £7.00 which is inclusive of postage 
and packing. Orders, with remittance, should be sent to the 
Secretary, 1977 MPU Symposium (Dept PE.), S.E.R.T. 8-10 
Charing Cross Road, London WC2H OHP. 

Structure and language in software specification and design 
must have cleared points of doubt or confusion among those 
without much experience in program compiling. 

SOFTWARE SENSE 
A point stressed during the fourth paper was the importance 

of consulting fully with the user at the initial planning stage 
and defining precisely the problem to be solved before attempt- 
ing to construct a flow chart. Subsequent alteration or addi- 
tions to the software can only be made at considerable expense 
and trouble. Whereas hardware costs have fallen dramatically, 
software tends to become more expensive and is the major Cost 
factor in current computer systems. All this indicates a need to 
organise a method for examining programmes in detail at 
different steps. Here a leaf could be taken from the hardware 
engineer's book, for something analogous to circuit fault find- 

SOPHISTICATED SYSTEMS 
Session 5 was devoted to advanced and unusual uses of 

microprocessors and included two papers relating to medical 
applications. Assuredly there is an exciting and socially impor- 
tant role for microprocessors in the Health Services. One 
example is a microprocessor-based foetal monitoring system 
devised to overcome the disadvantages of the normal chart 
recording bedside monitor which has been in use for many 
years. The system described has been used successfully for 
monitoring patients in the labour ward of a maternity hospital, 
and has been well received by medical staff. 

The second medical application provided an example of 
computer assisted learning, a technique which has become well 
established for education and training in a wide range of sub- 
jects. The project described is a training equipment for patients 

SERT MICROPROCESSOR SYSTEMS and SOFTWARE SYMPOSIUM 

MORE than 140 delegates attended the Society of EAectronic 
and Radio Technicians three-day symposium held at the 

University of Kent last September. Twenty papers were de- 
livered during the five sessions of this wide ranging programme. 
Overall the Symposium enThraced a broad spectrum of user 
experience with contributions from active participants in this 
new technology from universities, technical colleges, semicon- 
ductor makers, industry, the Health Service, the Post Office 
and the National Institute of Agricultural Engineering. 

The opening session covered introductory and basic matters. 
Software is a subject that makes many strong electronics men 
blanche, whereas the hardware side of the business is reason- 
ably easy to digest. Papers dealing with machine codes and 

hobbyists alike. 

COMMERCIAL APPLICATIONS 
Session 4 was devoted to 'commercial applications; these 

included 'a microprocessor system which has replaced a con- 
ventional pneumatic logic control system in a factory air con- 
ditioning plant with a claimed 70 per cent energy saving; a 
system' for monitoring and contrelling commercial green'house 
environments; and a microprocessor control system for tele- 
phone coin boxes. The latter has been developed by Post 
Office Research to replace existing relay logic systems. The 
tremendous scaling-down of hardware (and of the circuit dia- 
grams) was demonstrated with illustrations of the existing relay 
equipment and its probable successor. lt is of interest to learn 
that the Post Office started on this project in 1972 before the 
first commercial microprocessor 'had 'become available. 

NE WS. BRIEFS 
LOW COST MICROPROCESSOR APPLICATIONS 

The Third Session included papers dealing with Low Cost 
Storage on Audio Cassettes, an MPU System for the Enthu- 
siasit or Small Laboratory, and Microprocessors in Education.. 
The presenter of The last paper enthused over US minicom- 
puters, which are available in this country either as complete 
machines or in kit form, recommending these for students and 
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continuously monitors both current and, 
voltage. If the product of current and 
voltage rises above a critical level, the 
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SOC2O plastic package with chip 
directly soft-soldered to coppe Slug. 

Output power 
20 watts continuous 42 or8 f. 

Open loop gain 
loo dB 

Supply voltage rejection 
50 dB 

Input noise voltage 
4 nV 

Number of transistors 
18 

Supplied with free printed circuit 
board, heat sink mounting bracket, 
comprehensive instructions, and 
suggested applications. 

postal order for L_________________ 

Name ________________ 

I 
Address 

S 

IS I 

I' ' I 

LEASE PNT) 

Until recently, all monolithic IC chips 
suffered from two basic design 
weaknesses. First, thermal runaway 
causing heat to build up as current 
increased; and second, short circuiting. 

Standard plastic package with copper slug. 

Until the SOC2O IC chip! This 
extraordinary new power amplifier chip 
is uniquely designed to improve thermal 
dissipation. It also has two separate 
built-in circuits, one of which measures 
on-chip temperature. If this should rise 
above 150°C the output transistors are 
switched off thus preventing thermal 
runaway. 

And short circuits? The other circuit 

drive is adjusted to bring the transistors 
within safe operating limits. 

The amplifier can drive speakers of 
any impedance - maximum power will 
only fall outside the recommended 
4i.! - 8i range. 

And any pin on the chip may be 
shorted to any voltage in the system for 
any length of time. . and no damage 
will occur! 
Superb quality 
extraordinary power 
The SOC2O isn't only safe ...it's also 
extraordinarily sophisticated. Total 
harmonic distortion is less than 0.2% at 
all powers and all frequencies - and in 
normal use is well below 0.1%. 

If power is at a premium, use two 
SOC2O amplifiers in 'Full Bridge' to give 
over 40 watts continuous into 8 
speakers. 

The SOC2O is naturally guaranteed 
unconditionally for one year. Although 
with the SOC2O's unique patented 
design, we think you'll have little cause 
to make useof any guarantee! 

Specification 
Maximum supply voltage 

± 22 V (44 V total) 

The SOC2O will work on any supply 
from 12-44 volts and therefore can be 
used for in-car as well as domestic 
applications. Apartfrom its obvious 
audio uses the fact that it is DC coupled 
throughout makes it ideally suited for 
servo systems - in radio-controlled 
models for example. 

Incorporate the SOC2O in your 
equipment today! 
SOC2O's cost £4.95 each, or £7.95 a 
pair for, say, stereo applications. Only a 
few readily-available components are 
needed to build a full amplifier unit. 

Of course, the SOC2O comes with a 

10-day money-back guarantee. 
Science of Cambridge Ltd. 
6 Kings Parade. 
Cambridge,Cambs..CB21SN. 
Tel: Cambridge (0223) 311488. 

Science of Cambridge Ltd. 6 Kings 
Parade. Cambridge. Cambs., CB2 1SN. 

Please send me (qty) 
SOC2O Monolithic IC Amplifiers 

I(f495 each or £7.95 per pair, 
inclusive of p&p and VAT at 8%). 

I enclose cheque/money order/ 

in me worm. 
20 watts output (continuous sine wave)... 

Less than 0.2% total harmonic distortion at allpowers, 
a//frequencies... 

And totally electronically indestructible! 

The most powerful 
Monolithic IC amplifier 

. 

SO'2O. 
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24-hour clock. 
Combinational circuits; e.g. seven-segment display, binary-to- 

gray converter. 
As can be seen from the above examples the problems 

chosen are practical and entertaining, and where the techniques 
are not explained in quite enough detail the problems provide 
the necessary supplement. The book assumes no specialist 
knowledge and should provide anyone with the necessary tools 
for designing practical digital circuits. 

DJ.D. 

Practical Eiectronlcs December 1977 

Drawing freely upon all of this wide 'background the author 
has written a book that is enjoyable to read and imparts help- 
ful information to the would-be proDrietor. The author ex- 
plains the problems every small owner f aces and from personal 
experience offers sound and valuable adwce, interlacing the 
hard facts of business life with amusing anecdotes and 
humorous asides. In this free and entertaining approach he has 
been aided and abetted by Jack Pountney, Art Editor Practical 
Electronics, who has provided this book with amusing illus- 
trations. F.E.B. 
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gate). 
Previously these aspects of the design 'had to be worked out 

empirically, but in this book Professor Zissos shows how these 
factors can be taken into account in the design &tages by using 
some elegant methods derived b him. Fur.thermore he shows 
how sequential logic circuits too can be systematically 
designed, using his sequential equations which give the new 
states of the Circuit in terms of its previous states. 

Most of the book is taken up with, as its title suggests, 
worked problems illustrating the various techniques. These 
fifty-one problems fall under four headings: 

Unclocked sequential circuits; e.g. traffic lights, pump con- 
troller, 'panel game, electronic dice. 

Clocked sequential Circuits, using flip/flops; e.g. word scan- 
ner, paper-tape reader, parity circuit. 

Counters; e.g. programmable counter, self-locking counter, 

duction fo Electronic Circuits deserves to become a standard 
work for the hbbyist and student. E.E.B. 

STARTING AND RUNNING A SMALL BUSINESS 
By Alan Sproxton 
Published by United Writers 
130 pages, 210 X 130mm. Price £3.95 

THE component retailing 'business offers plenty of examples 
of "The Small Business. lt is appropriate therefore that 

a book on this subject should come from the pen of one who 
has established his own highly successful comnonent business, 
well-known in the constructor field. 4r. 'Sproxton's experiences 
as an entrepreneur 'have not been limited to electronic com- 
ponents but he has in the past been involved in several 
different business ventures. 

record presented in 48 pages of sepia prints. This colour, used 
also for the text, intensifies the sense of history, and plays its 
part in making this an attractive volume. FEB. 

PROBLEMS AND SOLUTIONS IN LOGIC DESIGN 
By D. Zissos 
Published by Oxford University Press 
146 pages, 155 X 230mm. Price £1.75 Paperback; 
£3.50 Hardback 

OST elementary books on logic design show how, using 
Boolean algebra, a minimal logic circuit can be derived 

from the truth-table. However in practice theoretically correct 
circuits may n'ot work, due to race-hazards (spikes caused by 
gate delays), or may need modification to allow for fan-in 
restrictions (the maximum number of inputs available on each 

tïons are given in the circuit diagrams so that the readers can 
follow out the author's recommendation to prove by practise. 
For Dr. Jones is, as he tells us in the Preface, a staunch 
believer in learning by constricting and experimenting. 

One chapter is devoted to thermioaic valves and the cathode 
ray tube otherwise the book concentrates on solid state devices. 
The function of bi-polar, field-effect, power and other discrete 
devices is explained and such devices are then shown in typical 
applications. Integrated circuits received full attention. The 
741 is the most frequtht'ly used linear example. One chapter 
on logic, counters and timers introduces digital i.c.s-TrL, the 
555 timer and alternative forms of logic such as MOS and CMOS. 

All the well-known circuit building blocks seem to be 
covered including one of fairly recent introduction, the bucket 
brigade. This makes the book a good work of reference apart 
from its main purpose as a textbook for those who have 
already some knowledge of simple circuits and who wish to 
progress with a serious study of the subject. A Practical Intro- 

evidenced by the vast number of patents in his name. 
The talking machine (phonograph), the electric light bulb. 

and electricity generation and distribution are his most memor- 
able achievements, but there were many others. Not a scientist, 
but essentially a practical experimenter and innovator, Edison 
nevertheless was an ins*igator of research and development, 
his Menlo Park "invention factory" being the forerunner of 
the modern R and D Department. 

Edison, the man who made the future is the latest addition 
to a long list of published biographies. Published this October 
no doubt to coincide with the centenary of the gramophone, 
Ronald Clark's book is a good introduction to the great man. 
There are obvious difficulties in treating adequately this sub jectt 
within a mere 250 pages; however Edison's life, his inventions 
and the (often tempestuous) commercial affairs that formed 
a large part of the Edison story are described in sufficient 
detail for this purpose. Another feature that will ensure this 
book's popularity is the historically interesting photographic 

mental facts, and lightface, for exnlanations in greater depth. 
makes the book useful as a reference source. All in all it pro- 
vides well written, authoritative, and very readable explana- 
tions of most aspects of microcomputer design. 

D.J.D. 

A PRACTICAL INTRODUCTION TO ELECTRONIC 
CIRCUITS 

By M. H. Jones 
Published by Cambridge University Press 
237 pages, 175 x 255mm. Price £9.50 Hardcover 

£3.95 Paperback 

AN excellent 'up-to-date text book practically orientated and 
using wel'l-known circuit devices as illustrations threugh- 

out. Explanations are clear and to the point, uncluttered by 
unnecessary delving into non-essentias. There is no excessive 
recourse to mathematics. Comoonent values and Din connec- 

EDISON THE MAN WHO MADE THE FUTURE 
By Ronald W. Clark 
Published by Macdonald and Jane's 
256 pages,240 X 165mm. Price £6.95 

THE Edison story is perhaps the most romantic of all in the 
realm of invention. From his earliest years Thomas Alva 

Edison had an enquiring mind that could be satisfied only by 
intense experimentation. Throughout his life a relentless phy- 
sical drive coupled to a great creative mind bore a prolific 
crop of inventions such as no one else has equalled, as 

computing-ibinary arithmetic and boolean algebra-and ex- 
plains how a typical microprocessor operates. lt comes into its 
own, however, in the later chapters which cover such subjects 
as input/output and memory addressing, and provide answers 
to questions like "what is the difference between cycle stealing 
and simultaneous DMA?" and "why do few microprocessors 
provide indirect memory addressing?". In dealing with the 
internal logic of the microprocessor the chip slice is explained, 
and the book concludes with the compilation and discussion 
of a hypothetical instruction set. 

The book is well illustrated with diagrams clearly drawn and 
in a uniform style (not just extracted from manufacturers' 
data as is unfortunately sometimes seen), and a novel technique 
of dividing the text into sections of boldface type, for funda- 

ç 
AN INTRODUCTION TO MICROCOMPUTERS: 
VOLUME 1-BASIC CONCEPTS 

4 000K By Adam Osborne 

THIS is an expanded version of the chapters forming the 
first half of an earlier edition of An Introduction to 

Microcomputers vhich sold 30,000 copies in the USA. The 
book deals with microcomputers on two levels. Firstly it con- 
tains a very clear description of the fundamental concepts of 
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the four bit m.p.u. bus are each represented by parallel 
runs of Veroboard copper track. This arrangement is 
costly in board space, but is more than made up for by 
the added convenience when wiring up and trouble shoot- 
¡ng, and it provides a layout which can be related to the 
circuit diagram very easily. 

268 

low profile sockets couid be substituted in the IC 18 and 
1019 positions, although this lias not yet been found 
necessary on the prototype. 

You may have noticed that the prototype board sports 
an extra 28-way Soldercon i.c. socket in the top right- 
hand corner. This was installed in the prototype to allow 

Practical Electronics December 1977 

PROG uses the same type of board. 
The board layout and the required 'track breaks are 

shown in Fig. 4.1 and Table 4.1. Before working on 
the board we would recommend chamfering the edges 
where they slide into the self a4hesive card guides, because 
these guides grip very firmly and this can hamper board 
removal later. 

As ar as possible, the Veroboard component geography 
is similar to the circuit 'layout of Fig. 2.3, and although 
there are some differences, constructors hou1d have no 
difficulty in finding their way around. Notice in particular 
that the program memory data and address buses, and 

able board space. 

The disadvantage of Soldercon pins is that they are 
not much good when repeated insertions or withdrawals 
of the chip is necessary. 

This is not a problem with the CHAMP integrated 
circuits, but the interfacing sockets (SKi-8) certainly will 
get well used, and consequently conventional low profile 
16-way d.i.l. sockets should be used in these positions. 
it is also possible that constructors of CHAMP PROG 
will find themselves reguiarly swopping 4702A ohips 
around on the CHAMP board, and in this case 24-way 

Now that we have examined the circuitry of the 
CHAMP main board, and the details of its interface 

with the control panel and keyboard, we. are in a position 
to move into the construction phase. This month we will 
consider the assembly of the main board, the design and 
construction, of the power supply module, and the assembly 
of the plinth which supports the main board, and houses 
the power supply module. 

STRIPBOARD LAYOUT 
The CHAMP main board consists of a pice of Olin 

matrIx Veroboard measuring 3O46 X 165mm (12 X 65in). 
This is an unusually large size for Veroboard, and if you 
intend to build CHAMP PROG it may be wise to buy 
two sheets at the same time, because of course CHAMP 

SOCKETS 
On the prototype board all i.c.s were mounted using 

Soldercon socket strips. This technique is strongly recom- 
mended for three reasons: 

(a)Sockets are essential in MOS systems because of the 
damage which can occur if an LSI' chip ever has to 
be removed. 

(b) Soidercon pins are the cheapest way of providing 
sockets. 

(c) Soldercon pins have the advantage that wiring up 
can take place between the i.c. pins instead of just 
outside the j.c. pins, as would be necessary with 
"raft" type sockets. This is a big heLp when using 
06m wide chios. and allows maximum use of avail- 

PE\JLJ R. W. COLES 
B.CULLEN 
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116 BP, AB-U, N-D 

FIg. 4.1. Basic CHAMP board lay- 
out. Wiring details of CHAMP 
complexity cannot be superim- 
posed on this diagram and so for 
full assembly of this board 
reference to Fig. 2.3 should be made 
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TABLE 4.1. 

Track cut positions to be made 
on CHAMP Veroboard 
Row Positions 
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ing. The exact order in which the discrete, components 

270 Practical Electionics December 1977 

dry joints and assures you of high integrity inter- 
connections. - 

The disadvantage of KYNAR is that it seems to be difficult 
to find in amateur suppliers' catalogues at the moment. 
It is widely used in the electronics industry for its primary 
purpose of wire-wrapped joints and is available from RS. 
Components, but if you are unable to secure any, be 
sure to substitute the very finest single strand p.v.c. wire 
you can find. 

GETTING IT TOGETHER 
Once the board has been cut to size and the edges 

chamfered, track breaks can be made, which conform to 
Table 4.1. 

The Soldercon pins and d.i.l. sockets should be soldered 
in position first, to provide a reference framework for the 
discrete components and the interwiring, but The bandolier 
strip to which the Soldercon piis are attached should be 
left in place until construction is complete, as this will 
help prevent any distortion or loss of pins during solder- 

Miscellaneous 
Ti O-12 0-12V, 25VA winding 
PL2 Mains chassis mounting plug 
3 off 4mm Socket/terminal post SK4, SK5, 

51(6 
i off 16-pin d.i.l. socket (or other 51(7 

connector) 
i off Experimenter 300 

Breadboard 
8 off 2mm Sockets 51(8-51(15 
3 off 4mm Sockets 51(1, 51(2, 

51(3 

CONSTRUCTOR'S NOTE 

The large sheets of Veroboard can be obtained frbm 
A. Marshall (London) Ltd. A suitable transformer for 
Ti can be obtained from Doram, order code: 66-150-6, 
or RS Components, order code: 207-251. 

Card guides for the CHAMP main board may also be 
obtained from Doram, order code: 68-337-1. 

The breadboard (EXP300) is available from Continen- 
tal Specialties Corporation (UK) Ltd., Spur Road, 
North Feitham Trading Estate, TW14 OTJ. 

WIRING UP 
It is not possible to produce a comprehensive inter- 

wiring diagram for Veroboard circuits of this complexity, 
but with combined use of Fig. 2.3, Fig. 4.1, and the board 
photographs, interconnection wiring should be fairly 
straightforward for the experienced constructor. In the 
prototype yellow 'KYNAR wire was used for all the 
logic wiring, and this is very highly recommended for 
the following reasons: 

(a) Kynar is very fine and therefore avoids the 
9Spaghetti" effect which can occur with p.v.c. 
insulated wire. 

(b) Despite its small diameter, KYNAR has a very 
tough insulation which is nevertheless easy to strip. 

(e) KYNAR is silver plated which helps you to avoid 

2 off iOOiF 35V tant bead Cii, C12 
2 off i3OOOF 25V electrolytic C4, C5 
3 off 3,3OOF 25V electrolytiç qL C2, C3 

Semiconductors 
2 off L005 Regulator ICi, 1C2 
1 off 7915 Regulator (Technomatic) 1C3 
2 off Bridge rectifier 

2 Amp (IR. 2KBB5O) Bi, B2 

Switches 
4 off s.p.d.t. Doram type sub min Si, S2, Sil, 

Si 2 

4 off do Doram type min push SS, S6-S8 
2 off nc. Doram type min push S3, S4 
2 off n.o. Doram type min push 59, SlO 

i off d.p.s.t. Doram typeilluminating S13 

'rocker switch 

Ej 
I I 

Fig. 4.2. Circuit diagram of CHAMP power supply. Fuse FSI is only essential if a fused mains plug is not used 
and should be 2A 

the future addition of an 8251 USART or 8253 pro- 
grammable interval timer chip to the CHAMP board,. 
should it be desirable. With indsight we consider it 
unlikely that most constructors woi1d require these 
facilities, and therefore suggest that' this area is left 
uncommitted. 

COMPONENTS... 
CHAMP POWER SUPPLY & MAINFRAME 

Capacitors 
2 off O1F 30V ceramic disc C9, Cb 

3 off O47F Ceramic disc C6, Cl, C8 
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- IC1 LUT 
LOON 

jCOM Ti_______ 
I j 
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II 3320p 
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r / 
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IN 
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type. The main problem with these components is avail- 
ability; putting them together was found to be easy even 
without the special tools made for the purpose, and much 
more convenient than making soldered connections. An 
alternative to the ribbon cable system is to use dii. 
"header plugs" with soldered multiway cable, a more 
tedious but perfectly sound solution. 

A negative regulator from the 79' series i.c.s is used 
to provide -10V but since -10V units are not available, 
a 15V device (the 7915), is used with its common terminal 
referenced not to zero volts, but to the + 5V output from 
the L005s. 

This configuration works well with no compromise of 
the short circuit protection provided in the regulator. 
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The power connections to the board are made via 
three wander plug terminated flying leads, and these are 
made with p.v.c. insulated flexible wire soldered to terminal 
pins inserted in the CHAMP board power bus tracks. 
Terminal pins are also ised to provide the keyboard 
power, and two are situated adjacent to SK3 for this 
purpose, wired to + 5V and 0V respectively. 

The 16-way interconnection jumpers from SK7 to SK8, 
and from' SKi to the front panel socket can ideally be 
made up using ribbon cable, and 16-way plugs of the 
penetrating "no solder" variety such as those made by 
T & B Ansley, which was the method used in the proto- 

have been comfortably exceeded. 
The circuit of the power supply module is shown in 

Fig. 4.2, and as can be seen, the design is fairly con- 
ventional, using fixed voltage regulators to set the output 
potential and provide the necessary high quality regulation. 
The positive supply uses 'two L005 devices in parallel to 
meet the current requirement, but there is no reason 
why LM3O9Ks. should flot be substituted directly if avail- 
able. The LM3O9K will also provide a higher current 
capability if this should be necessary, although to take 
full advantage of this, the bridge rectifier would have 
to be changed to a 4 amp unit to prevent overheating. 

FIg. 4.3. Exploded view and wiring layout of CHAMP power supply. The.p.c.b. and the large electrolytic 
support plate are both mounted on the CHAMP back-plate 

and the interwiring are added, is best left to individual 
preference, but of course, the bios ohips should not be 
plugged into their places until construction Is complete, 
to prevent accidental damage. The last component to be 
mounted hould be the DEAC stack, and in fact it might 
be wise to add this only after the circuit has been checked 
with power applied. 

POWER SUPPLY CIRCUIT 
The CHAMP power supply is de'signed to provide 

sufficient current to power the main board, the CHAMP- 
PROG board, and any reasonable combination of inter- 
face circuitry on the breadboard socket. The specification 
therefore calls for a +5v supply at IA, and a -10V 
supply at 750mA. In practice these current specifications 

i 
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Fig. 4.4. Printed circuit layout of CHAMP power supply, 
p.c. b. 

It is a good idea to temporarily attach the aluminium 
back panel at this stage, so that the plinth is properly 
aligned while the glue hardens. The aluminium top panel 
or cover should be carefully cut to size, and all the 

f) 

- 
o 

the thickness of the front edging strip. 
The plywood runners should be cut to fit inside these 

marks, and then pinned and glued in position with a 
adhesive such as Evostick Resin W. If a 

large illuminated mains on/off rocker switch like the 
one in the prototype is used, it will probably be necessary 
to truncate the left-hand plywood runner to provide the 
necessary clearance for the switch body. The bottom 

- 

- panel, w.hen cut to size, should have a number of air 
-holes drilled in it to allow for convection cooling of the 
power supply module, whereupon it can be primed and 
glued to the sides and the front edging strip. 

PLINTH CONSTRUCTION 
The plin.th design has been simplified as far as possible 

so that construction is straightforward, but as you can 
see, the appearance of the finished unit is very pleasing 
to the eye. Materials al?d dimensions are given in Figs. 
4.5 and 4.6. 

.z. 'r' 

The first step is to cut the plywood parts to size, and 
it is important at this stage to ensure that the two plinth 
side members are identical. This is achieved by clamping 
the sides together with G clamps, or binding with tape 
before finally trimming both to size. On the inside bottom 
edge of the sides, mark a line equivalent to the thickness 
of the bottom panel, and similarly on the inside rear edge, 
mark a line equivalent to the thickness of the back panel, 
and finally, on the front edge draw a line equivalent to 

/ 

POWER SUPPLY LAYOUT 
The power supply is built as a module which can be 

tested independently of The other CHAMP components, 
snd whioh can be removed easily from the plinth as and 
when necessary. The module uses the aluminium back 
panel of the pinth as its main structural component and 
also as a heat sink for the regulators and transformer. 
The large electrolytic smoothing capacitors are supported 
by an aluminium tray which rests on the bottom panel 
of the plinth for stability, and for the sake of neatness, 
some of the circuit interconnections are provided by a 
printed circuit board which mounts on a bracket also 
attached to the back panel. 

Figure 4.3 shows the overall arrangement and the 
connections required, and this should be compared with 
the photograph of the unit assembled in the plinth. The 
printed circuit board layout is shown in Fig. 4.4, although 
015m matrix Veroboard or even pin-board could be 
used instead if p.c.b. making is not your area of interest. 

The only thing to remember when wiring up the unit, 
is that wire of sufficient diameter to handle the currents 
involved should be used, and that all terminails conducting 
mains voltage should be properly insulated. It is of course 
essential that all exterior metalwork be connected to the 
mains earth to prevent any danger of electric shock, and 
CHAMP should always be used with a 13 amp plug fitted 
with a 2 amp fuse. 

- ¿4 

- 

e. 
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i: 1625 

325 - 

x HOLES. 66mm DIA. 
TOP/FRONT PANEL 

y HOLES. 713mm DIA. 

Fig. 4.6. Back- 
plate: The hole for 
Pl is cut to suit 
whichever type of 
plug used. Corner holes 
are drilled for No. 8 

ALL DIMEN9OA IN n,,,, 

125 j BASE MATERIAL PLYWOOD 
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I 

woodscrews. 
Base: The large holes are 10 

for air cooling. 
GUIDE BRACKET. MA1ERlAL Guide brackets: Four holes are 

drilled to suit either pop 
rivets or screws 

18SWGAUJMINIUM 

A" HOLES ABA. CLEARANCE 
TOP/FRONT PANEL B"HOLESTOSUIT 4mm SKETS 4BA 30 

rir 
CLEARANCE -1 

140 T 1 i0 \ 

g3 
TO3 F0RMAT 

0L1° 
I1 

IIJ1 B B B 
70 

Al .fl!, 

LE 
305 IO 10 

BACK-PLATE ARTERIAL ALUMINIUM 

- 30«' 
AFTER TRIMMING FORE TRIMMING' 

110 

CARO GUIOE 
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The cover should be rubbed down all over with wet and 
dry paper or fine Emery to provide a good "key" for 
the primer which is applied, and as before, apply two or 
three coats. A contrasting metallic finish was chosen as 

274 

the clock chip can be plugged in and the clock and 
reset waveforms checked with an oscilloscope, as can the 
SYNC pulses emanating from the 4040 ciu chip. 
NEXT MONTH: Keyboard design and construction 

Practical Electronics December 1977 

fixing, to ensure that the board is not too loose or too 
light when assemb'ly is complete. 

FI N IS H 

A lot of care was taken over the finish imparted to 
the CHAMP prototype, and we feel that the results 
achieved, justify the small amount of extra effort involved. 
When the "fit" of the plinth components is satisfactory, 
the cover should be removed and the plywood base given 
two or three coats of aerosol primer. Allow the primer to 
dry and sand down to a fine surface between coats. A 
top coat of a suitable colour can then be applied; in the 
case of the prototype, a metallic cellulose paint was used, 
with attractive results. 

larìtyof the design, but is not strictly necessary. Terminal 
pins and soldered connections could be used instead if 
desired. 

The ribbon cable, or loom, from the front panel is 
taken through the 'large hole in the cover to appear under 
the main board, so that it can be unobtrusively mated 
with the appropriate d.i.l. socket. 

The power supply module should be thoroughly tested 
in isolationbefore the main board is plugged in, and it 
is wise to do comprehensive voltage checks on the main 
board before any chips are plugged in. It will not be 
possible to get CHAMP to run properly at this stage 
because the keyboard has not been described, and the 
CHAMP firmware will not be available, but if desired, 

stout straight edge, with the pencil mark aligned 
with the straight edge. 

(iii) With another Stout straight edge press evenly down 
on the panel, bending it only a few degrees at a time. 

(iv) Remove the panel often and check it against the 
plinth until the desired angle is obtained. 

The cover should now be screwed to the plinth and 
the edges trimmed before the L shaped brackets and card 
guides are bolted (or pop-riveted) into position (see Fig. 
4.6). 

lt is a good idea to use the CHAMP main board as a 
jig while finally positioning the card guides prior to 

inked over with either drawing ink or a spirit based felt 
tipped pen. (Do not use a water based ink, or the lines 
will run when varnish is applied.) 

All necessary lettering is apI.ied with Letraset, or a 
similar dry transfer technique, before the application of a 

coat of clear polyurethane varnish to give a durable 
protective finish. 

ASSEMBLY 
When the linth is complete, the front panel compo- 

nents can be fitted and wired up as in Fig. 4.7. The use of 
a 16-pin dii. socket as a termination adds to the modu- 

Fig. 4.7. Rear view of front panel wiring. A 16.way connector d.i.l. socket ¡n the prototype) enables all leads 
from the CHAMP board to be disconnected at once. Details given match Doram type pushbutton switches 

necessary component locating and fixing 'holes driilled and 
deburred. The bend in the cover can be produced fairly 
easily, even without a bending machine, if the following 
procedure is followed: 

(i) Mark the bend line in pencil. 
(ii) Clamp the panel to a workbench wit'h the aid of a 

the top coat, 'and several light coats should be applied 
until a good finish is achieved. 

Before the outlines and lettering are applied to the 
cover, the paint should be allowed at least two days to 
harden off to prevent damage to the finish. The outlines 
are first pencilled in with the aid of a soft pencil, then 

L! 

- - _________ - _________ - 
c!i 

9<6 

SEE FX î1 
I 

i 'Ç 
\ 

ci____ 
( ' (Th ( - '- L 

FROM PL2 
_______________ USER SWITCHES _____________ f r-- N 

S13 

- SS SIC Sil $12 OOO 
________________ - _______________ 

- SK8 SK9 51<9 SKI1 51<12 SIr-O SKIC SKiS TO Ii 
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lights are needed for parking the 
alarm is eventually silent. This circuit 
is designed for negative earth cars. 
For positive earth vehicles, p.n.p. 
transistors would have to be used, 
and the capacitors and ZSI7O diodes 
reversed. 

alami is used, which has an average 
current of 6OmA and peaks of IA, 
then a high current transistor should 
be used for TR3. 

When both lights and ignition are 
on, TR2 is on, which holds TR3 off. 
Also TRI is on .because Cl is charged 

al a rm. 
The circuit works very well, and 

gives a short sharp reminder to turn 
off the lights. 

A. J. Buxton, 
Stockport, 
Cheshire. 
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cl 
22iF 
16v 

( 

THE alarm circuit shown in Fig. I 

can save the embarrassment of a 
flat battery due to forgetting to turn 
off the side lights. The alarm will 
sound for about five seconds after the 
ignition is switched off, so if the 

Fig. i 

The circuit can be built on a piece 
of stripboard. lt is then connected 
to the car earth, and to the 4ighting 
and ignition switches as indicwted in 
Fig. 1. 

If the RS Components type audio 

up. When the ignition is turned off, 
TR2 turns off, and is temporarily kept 
off 'by TRt 'being on for five seconds 
by the charge on Cl. When this 
charge decays, TRi goes off and TR2 
switches back n, thus inhibiting the 

+12V 
TO LIGHTS CIRCUIT 

SWITCH 
R2 

LIGHTS 

R5 LC2 AWO TO IGNITION CIRCUIT lOkfl 1kO 
22jiF 

I I 16V 

+12v - zS170 

IGNITION 01 
SWITCH 

R3 10kO w 
1W 10kO 

02 Rl 100kG TR1 fTR2 
ZTX300 (/ZTX300 

ZS170 

TR3 

BFS59 
OR 
ZTX 450 

CAR LIGHTS ALARM. 

A selection of readers' 
original circuit ideas. lt 
should be emphasised 
that these designs have 
not been proven by us. 
They will at any rate 
stimulate furtherthought. 

Why not submit your 
idea? Any idea published 
will be awarded payment 
according to its merits. 

Articles submitted for 
publication should con- 
form to the usual prac- 
tices of this journal, e.g. 
with regard to abbrevia- 
tions and circuit symbols. 
Diagrams should be on 
separate sheets, not in- 

serted In the text. 
Each idea submitted 

must be accompanied by 
a declaration to (he eflect 
that it is the original work 
of (he undersigned, and 
that it has not been 
accepted for publication 
elsewhere. 
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Clydebank, 
Dun bartonshire. 

Fig 2.. 
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tens-of-minutes and tens-of-seconds 
where the count climbs to 5, two 
segments have to be used, and seg- 
ments c and e are selected, as it is 
only in a zero format that both of 
these segments are active at the same 
time. 

In Fig. 2, a 7432 OR gate is used 
to detect a zero. The output of the 
gate connected to the digit driver 
will only be low when the inputs con- 
nected to segments c and e are both 
low. As this only happens when a 
zero is present, all other figures from 
i to 5 will be displayed, while a zero 
which requires both segments, will be 
inhibited. 

Only one gate is required, as the 
output is fed via diodes to the tens- 
of-minutes and tens-of-seconds digit 
drivers. 

G. Ballantyne, 

Fig. i 

ALTHOUGH 
this Circuit was designed 

for the six digit common anode 
display of a Cr7001 digital clock ic. 
it could be modified for use with 
other types of seven segment display. 

Zero blanking in the tens-of-hours 
digit is normally achieved by using 
the circuit shown in Fig. I. The 
count here is either I or 2, depending 
upon whether a 12 or 24 hour display 
is used. At segment fit is possible to 
detect the presence of a zero, and 
suppress the display. 

However, to blank the zeros in 

LEADING ZERO SUPPRESSION 

+16v 

22%fl 

ooup.î VV 
DIGIT I _ri' 0Ec,M6NT 

t 

____________ 
27ko 

OUTPUT TX3OC 

¡ 
ovo 

'0 
ft 

tance thereby short circuiting the led. 
which consequently remains off. 1f, 
however, the bulb blows, the resis- 
tance of the l.d.r. rises causing the 
voltage across Dl to increase suffici- 
ently for it to light up. 

The Circuit as shown, is for a 12V 
negative earth system. For positive 
earth vehicles, reverse the led., and 
for 6V systems reduce Rl to 47O. 
In any case, the warning circuit 
should be wired on the correct side 

Fìg.1 

of the on/off switch to ensure that no 
current consumption takes place 
while the lights are turned off. 

¡f there is insufficient room within 
the lamp housing for the l.d.r., a 

small hole can be drilled through the 
reflector, angled towards the filament, 
and the l.d.r. mounted behind it. 

G. H. Lucas, 
Leicester. 

any light source monitoring. Numer- 
Otis designs for this purpose have 
appeared over the years, but this is 
pro'bably the simplest method pos- 
sible (and should therefore be the 
most reliable!), having only three 
components. 

The l.d.r. (R2) is mounted in a 
convenient position within the 'amp 
housing, with the active face directed 
towards the filament. When the bulb 
is illuminated, R2 has a low resis- 

+12V ON/OFF 
SWITCH 

Dl 
(MOUNTED ON 

DASHBOARD) 

Rl 
1KO 1/4W 

R2 

ORP12 

OR SIMILAR 

BULB TO BE 

MONITORED 

THE 
citcuit in Fig. I was intended LAMP FAILURE INDICATOR as a rear 'light bulb failure indica- 

tor for cars, but could be used for 
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cheapest meter. 
A. Langton, Fig. i 

Aberdeen. 
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The NiCad 'battery used is nomi- 
nally 12 volts, with a maximum of 
nearly 14V when fully charged. When 
discharged, the cell voltage should 
not fall below 1 voit; that is, 10 volts 
for the battery. 

The circuit of Fig. I is a Schmitt 
trigger operating an led. indicat 
The reference voltage is provided by\ 
the 56V Zener diode, and hysteresis 
is set by the ratio of R4 and R5 to 
about I volt. The trip voltage is set 
by the ratio of the potential divider 
resistors, R2 and R3. For accurate 
setting, 'R3 could be replaced by a 
variable resistor. When the 'battery 
falls to IO volts the output of ICI 
goes low and turns off the led., 
which remains off until the battery 
rises to at 'least 12 volts again. The 
total cost is very much less than the 

Rl 

47Q l2kfl 

2'!. 

I Ra 

lOkfl 

2/. 

R2 
Di '> 10kO 
56V S 2'!. 

aOOmV I 

+10-12v 

Ici 
lai 

1kO 18kO 

D2 
.IL209 

an old "fat" ball point pen tube, 
which had flying leads for +5V and 
0V connections. 

When A is at O the Output of 
ICla is at 1, so led. D3 is on, indi- 
cating the "low" state. 

When A is at 1, because of the 
inverter, ICI pin 5 is at O, so the 

Fig.1 t 

j 02 0v 
- ¿ C 

output of ¡Cl b is at I and D4 is on, Rl is chosen to give correct operating 
indicating a "high" state. current for D5. 

Dl and D2 are included to protect : J. Scott Patterson, 
the circuit against wrong polarity East Lothian. 

rHus circuit was built to replace an BA TTER Y CONDITION INDICA TOR I expensive meter in a radio control 
transmitter. 

rectifying diodes, but more often than This idea is particularly suitable or negative earth electrical system. 
not, this voltage loss will be incon- for car radios and cassette players, P. M. Freeman, 
sequential. where the vehicle may have a positive Nottingham. 

LOGIC PROBE 
HAVING seen many different types 

of rn. logic probes advertised in 
magazines varying in price from 
£5-25, I was prompted to design 
this circuit which has many of the 
features of a probe in the £9-l2 
range, yet it only costs about £1 
to build. 

The circuit (Fig. 1) was built onto 

PROBE 
iiT- 

'D- // 

________hLARITY 
NOICAIOR 

LOW 

HIGH 

ICI /6 7404 

RI 

IC? - ½ 7400 

+Ve RAIL 

THE home experimenter can ail too 
easily destroy expensive compo- 

nents at the anxious moment of try- 
ing out a circuit, by hastily applying 
reversed polarity to the supply input. 

Time and money can be saved by 
simpy fitting a bridge rectifier to the 
circuit, as shown in Fig. I. Polarity 
of the applied power is now unimpor-- Ve RAIL 

tant. T4te sacrifice made for the 
benefit of this precaution is that a 
volt' or more will be lost across the 

BRIDGE 

RECIIFIER 

STACK 

CIRCUIT 
to 

IRRESPEC 

SUPPLY VOLTS 

0F POLARITY 

Fig.1 ¿ 

POL RITY PROTECTOR 
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of "S"s). 

Fig. 5.1. Example showing the need for the reset logic 

ENTRIES 

X CODE 

BRRR 
R 0111 
WOO 00 
WOO 00 
W 0 0 0 O 

lt is seen that 12, 13 and 14 are all set, giving an incorrect 
score of three white key pegs. lt is the function of the reset 
logic to reset two of these flip flops and produce the còrrect 
score of one white key peg. By convention 13 and 14 are 
reset with 12 retained. The truth table for this and all other 
examples of reset logic operation is shown in Table 5.1. 
The final two columns of this table will be discussed a little 
later. 

In the example just considered 'S' flip flops S2, S3 and 
S4 were all set by a single entry, corresponding to a slave 
status of 01.11 in the truth table, which shows that 13 and 14 

are to be reset to logical zero (R3 R4 = 1). 
These resets are enabled by clock pulse C5C from the 

comparison counter, and there are two reasons why this 
must be so. Firstly, by the time C4C appears all flIp flops 
will have been clocked and gIven time to set, and secondly, 

* Mastermind is the registered trade mark of Invicta Plastics Ltd 

tion the approach will be to illustrate its action with a o i o o o i o K 

series of actual examples. o i i O O O i O K O 

The basic function of this logic is highlighted by the O i i i O O i i i O 

example shown in Fig. 5.1. Below is shown a sequence of i O 0 0 0 0 0 0 0 0 

events executed by the machine in response to the colours i O 0 1 0 0 0 1 0 0 

of this example. i O i O O O i O O O 

i o i i o o i i o o 

(1) Enter First Red K = 1 
i i o o o i o o o o 

C1C E = O I, S1, P1 = O i i o i o i o i o o 

C2Ç E=i 12,S2 1 / i i i 0 0 i i 0 0 0 

C3C E = i 13p S3 = i i i i I Don't care condition 
C4C E=i 14,S4 =1 __________________________________ 

(2)-(4) no further change of status (except for clearing 

AST month it was seen how the position indicator 
signal handled the situation of repeated internal 

colours with both "P" and "I" correct entries. The final 
section of the scoring logic, dealing with the cases where 
there are repeated internal colours with only "I" correct 
entries, is to be considered this month, together with the 
display logic. 

THE RESET LOGIC 
The existence of this logic was mentioned last month 

and rather than to now undertake a full operational descrip- 

Table 5.1 

TRUTH TABLE FOR THE RESET LOGIC 

Slave Status Reset functions A Flip Flop 
- I/P's 

S1 S2 S3 S4 R1 R2 R3 R4 JA3 JA4 

o o o o o o o o o o 

o o o i o o o o o o 00 i O O O O O O O 

0 0 i 1 0 0 0 1 0 1 

O i O O O O O O O O 

H - 

i 

Part Five 

P ETURNEY 
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For, your nearest stockist contact Bandridge Ltd., 80a Batterso Rise, London SW1 11 EH. lei: 01-228 9227. 

printed circuit boards work. You just put a tiny 
blob of solder onto circuit board and 
component and you've made a perfect 
contad. 

Every time. 
There are of course a few other 

printed circuit boards around. 
Butwethinkthe pricesarea bitshocking 
Our prices, we think you'll agree, are 

more down to earth. 
These Blob Boards are about half the 

price of the few comparable alternatives. 
And unlike those alternatives, on most 

Bandridge Blob Boards you won't have to 
break the contad rails to make your circuit. 
So you'll be able to use them again and again. 

The roller tinned copper on Blob Board 
makes soldering easy, and it won't corrode, so 

board it'll be worh your while'remembering 
Blob Boards. 

As ¡f you'd ever forget a name like that. 

V Ronge - Easy to use, 
1 or15 motrixboord. 

I I_I 

iCRonge-For 
integrated circuit work. 

- 
D Ronge - For discrete work 

but wilLtake IC package. 

Yes, they have got a funny name: 
Blob Boards. 

And if you've never heard of them, 
you might wonder what on earth they're for.. 

After all they sound more like sci fi 
than practical electronics. 

But in fact there is a good reason for 
the name. 

lt actually describes the way these 

they'll work for as long as you want them to. 
You'll find a Bandridge Blob Board for 

every circuit you'll ever want to make, from 
the simplest to the most complex. 

And if you're using Bandridge 
solderless DEC's for your prototypes you'll be 
pleased to learn that there's a Blob Board that 
exactly matches every DEC. 

So when you're lookinci for a circuit 

- 

-tory. 
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prescaler supply 
R stered in London No. 1155856 Directors 

R. A. Marier. D. Turner F Chable. - - - - - - - 
Yes, I want to save up to £25 
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1 OGaV. reodern technology. 

Corrent AC/DC 200e A. 2rriA, 20M. DoramElectronms Ltd. PO Bee TR Wlolmmn 

Rosittanc. 200e, 2Ko. 20Ko 200Ko. 2Mo 
R A 

55856. Directors' 

- - - - - - - 
Yes, I want to save up to £40 

Please 
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Are you receiving us? NEW Doram 

DIGITAL FREQUENCY 
METER YOURS FOR ONLY 

£4.36 VAT The DFM you must have ata £54 50+ could save you up to £25. lt's easy to see 
how accurate this new Doram meter is thanks 

. to 4 digit display with extra shift left to check 
- 

5 digits for even greater accuracy! 
You can see the well-designed 

shatterproof case with its built-in handle,' 
display tilt-foot looks so much more 
expensive than many a kit product 

But Doram kits always give you the best 
for less.This complete kit with case, printed 
circuit boards, all components and 
instructionsisyourstoronlyf54.504- £4.36 

KEY DATA 
VAT 

The meter covers 201-lzto 60MHz with 
Ftequnncy 2OHo to 5OMHO n 

3010001 

prescaler (additional purchase) provision 

Sonslt.wty 2omVrnoo allowing you to measure up to 500 MHz, 

Input linpodonce i M.flin pruIleI was 3(),f Input impedance and sensitivity are very 

Input Coupling AC 
high with read-out accurate to ± 0.01%! 

MegI,nun, Input toy So the message comes through loud and 
clear-don't miss this latest Doram digital 

Big saving, good Iooking,fast checking NEW Dorm 

DIGITAL MULTIMETER- 
BUILD IT YOURSELFAND SAVE 
UP TO £40! A clear, functional multimeter, 

featuring extremely accurate digital 
display, in superbly styled 
shatterproof carry-case. lt could cost 

t -- i ' '10O!ButthecompleteDoramkit - 
f 

with case, printed circuit board, leads 
and all components is yours for just 
£54,50 plus £4,36 VAT 

Based on Ferranti technology 
with accuracy i 0.6%, the new 

( 

Doram Multimeter is an indispensable 
tool at a terrific saving, Measurement 
is indicated by a 3'h digit display 
updated twice per seiond - 
display flashes to indicate overload, 

O t wV.2V.20V, 
KEY 

And it saves you money before it's 
- 1000V Inp,d 

unirnun, even built! in, edunen 42Mo M 
sen i ruity 1005V. 
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At LI-40, mcl. p. & p., the 
catalogue is a bargain. 

Send the coupon below now. 

- HOME RADIO (Conpwrnnts) LTD.. 234-240 LOndon Road, Mltcha,n, 8arey CR4 340 

- - - - - - - 
P1.81. writ. your 14Dm. md Addr... .fl bIOCB CDpitDlI 

I 

IME , 

. I 

Jc ADDRESS ___________________________ 

UIIUMAHU SUPPLIERS l'o 

, 
SERVICE SECOND TO 

I 
U.KALA. D.O.E. 

ELECTRON ICS . NONE - TRY US AND SEE . uNIRERsITIES, ETC. 

ARE YOU GETTING THE BEST SERVICE? 
ORP12 

TRANSISTORS * 200 OThER TYPES IN STOCK TIP29A 
ROp 

4?p 
C/MDS 
4000 0 19 i 

AC128 SOP BC147A 9p BC 2624 tIp 304 66p 4001 0:19 Iii 

17B fly l47D 10p .587 28P 3lA 57p 4002 0.19 i s4 
40101 52p 148 9p 300 36 414 67p 4006 1.45 ____________ 

162 52p 14W 1Op 301 34p 42A Roo 4007 0.19 
MCII/PR 1490 1Ip 303 35p 11543 "p 4011 019 TRANS- 

l-24 t49C 11P 33B 16p zr'oo i3p 4012 0 19 POAMERS 

AFI17 28p 154 lap. 557 95p 302 13p 4013 0.58 6.O-B.l0O,nA 

8Ci07 ilp 1578 i2p ECY71 lap oo iap 4014 1.02 I -20 

101A 12p 177 llp 72 i4p 502 i3p 4015 1.16 94975A 
108 lop hOB lap EFYSO 25p 1N914 Np 4016 0.52 i io 

CILIOO Bp 1798 19p . 51 2Rp 1N4001 Sp 4017 i 12 99A 3.20 

aCtORa ilp 1048 i2p 52 25p 4002 Bp 4023 0.19 l2-O-i2'5OnA 
baC iSp 1OAL lip MPPIO2 400 4005 9p 4024 023 i 30 
109 iSp 187 28p 0A47 lAP 4006 lOP 4029 1 95 12-0-12-lA 
1098 i3p 2120 13p 90 ?P 4148 Sp 4050 0.94 2.75 
109C tip 212L iSp 91 8P 252219 30P 4511 1.94 nOn 0/P 01 

Il? lap' 2138 12p 200 lOP 2846 66P BRIDGES 007112 4.. 
142 OAp 214 l5p DC44 45P 20260 "P 100014 028 0.25 
143 24p 2b4L llp 72 35E 29260 i5P 200v lA 0.30 6-0-6-280mA 

THYRISTORS Il/C LINEAR i UI DIGITAL 400v lA 032 240 
12-O-12 

60V IA 0.25 1709 (TORRI 0.35 17400 0.15 400v SiA 065 l50n 2-Ba 
100V lA 0.38 TAG 1100 709(8 PIN 011.1 0.40 17401 0.20 3428 0.50 MOT 700 OP 
200v 100.60 TAG 1200 ,74118 PIN 011.1 0.28 17402 0.18 7430 0.18 P.162 
600v IA 0.80 TAG 1600 1.8V-5-1224 3.76 

i 
703 0.18 7432 0.28 80200Mw 

700v IA 1.40 aT 106 
I 

CA313O 0.87' 17404 0.23 0.42 000 
000V4A 065 CIO6DI 

I 
LM3OIAN 0.55 17407 040 7440 0.18 OFFER 

50086+01.85 BTIO9 LM309k 2.00 17408 0.24 7442 0.60 REO LED. .125 
LM324 2.05 17410 0.18 743 1.00 101o, Cl 

CERAMICS 50V LM380/5L60745 1.29 17011 0.24 744 1.00 RED LED..2 
22.4.7.6.I0.22.33.39. LM3OIN 2 0017412 0.25 7446 1.00 101o, £1 
47. lOO. 200. 470. 560. .M723 0.59 17413 0.38 7447 0.98 RC 108C lb fol Ei 
000. 1500.2200.3000. LM3900N 0.69 7414 0.72 7448 0.98 1001011fB 

4700. 10000. 47)0001 MCI3IO 2.55 17416 0.36 7451 0.18 283702 
1 MRO 10V. OdI nI Rp MC1327 i 35' 17417 0.36 7460 0.18 10016, £9 
6608. .1MFD63VR6'. MCI33OP 0.75' 17420 0.18 7470 0.32 3704 
TANTALUM READ MCI35OP 0.75' 7427 0.32 7472 0.30 10010, £9 

-15 MRD/35V i3P' NE655 0.49 1885300 1.90/17473 0.30 SE 1122 P1 
.47 MRD/35V l3p' NE566 I .90/ TB85400 1.90' 17474 0.35 C,.,no 6,1 Colo,,, 

- MRO/35v NE567 2.70' 1845500 3.40' 17475 0.49 So,,r,d 11101 S.nli 
6 80 MFD/16v i3p' I 

55700035 2.80' TRA56OCO 2.30' 17076 0.32 conO 0509 
ID- MFD/iOV lop' I 

557601 3N0 1.60' T8A64 I 2.55' 17480 0.65 6.6, ICTAL 
22- MRO/l6V IRR' 1SN76013N i,7B' TBAS5O 1.90' 17481 1,00 PCR, DOlO £21 

100. MRD/6v3 20p I 
55760235 1.75' 0808000 
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1.35' ZENERS (400,nnO RZX B3 - 
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I SN76033N 
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2.75' 1BA8200 
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010081.81 

VARICAP TUNER 
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of events below. 
(1) Enter Red_ K high 

C2C - C4C S2, 12; S3, 13 and 54, 14 set 
C6C 13 and 14 reset by reset logic. A3 set 

to indicate that 13 was condition- 
ally reset 

(2) Enter Red L high 
C0_ 5laves cleared 
C2C P2 sets and clears and inhibits 12 

and 52. Pl high 
C3C S, 13 set. PI line is inhibited from 

clearing 53 and 13 by A3 = O at 
input to gate 3 of reset level 2 

(see Fig 4.1) 
C4C 14, S4 set and promptly cleared by 

PI 
C5 No action (only S3 set) 

(3)-(4) No change 

The score ¡s now the correct score of oiie black and one 
white key peg. Flip flop A4 serves for 14 in a similar fashion, 
no example is to be given for this case. 

The set conditions for the "A" flip flops are shown in 
the last two columns of Table 5.1. The entries of K (from 

i 

Fig. 5.3. Example illustrating three reset modes of the 
scoring logic 

ENTRIES 

X CODE 

BRRR 
R O I IA IA 

R O P Ic Ic 

WOO 00 
W 00 O O 

The reset modes are as follows:-(a) IA-cleared by 
"reset logic"; (b) 114-cleared by P2 (clear and inhibit 
function); (c) Ic-cleared by Pl enabling "Reset Level 2'. 

As explained in the text, the score given here is incorrect, 
and so necessitating the use of the "A" flip flops. 

(3)-(4) No change 

Only P2 remains set and an incorrect score would be 
indicated. What has happened is that P2 in (2) clears 12 

which was retained in (1) by the reset logic, reducing the 
score by one white key peg. Had the reset logic been 
organised to clear 12 and 13 and retain 14 instead there would 
still be input combinations that would be wrongly scored. 

The solution to this dilemma is to use conditional dele- 
tions or clears, and the 'A" flIp flops are used to indicate 
whether or not a clear is conditional. No detailed descrip- 
tion of these flip flops Is to be given and their operation Is 
Illustrated by way of example, see Fig. 5.3 and the sequence 

position i or in position 3 (otherwise it would be "P" 
correct), and only In position i is the retaIned "I" flip flop 12 

subject to a. possible reset by the occurrence of a "P" 
correct entry in position two. 

0111 GATE 
This is a two input NAND gate (IC39c) that acts to 

inhibit the PI line from resetting 14 when the 0111 status 
arises, which can only be in response to a first entry. A 
full discussion of its role is somewhat involved and is for 
this reason not included here. 

is summarised below. 

(1) Enter Red K high 
C2C - C4C 12, S2; 1, S and I, S4 set 
C5C l and 14 reset by reset logic 

(2) Enter Red L high 
C0 Slaves cleared 
C2C P2 sets - 12, S2 therefore cleared 

and inhibited via gate 2 of reset 
level 1. Pl goes high - 

C3C C4C S3, I, and S4, 14 set and promptly 
cleared by Pl 

C5C No action (no slaves remaining set) 

SIGNAL/BUS 2 

_ o+ov. 

1C48 ICI.9 IC 

7 
-O0V 

Fig. 5.2. The reset logic circuitry 

the entry counter) in thesé columns indicate that only if the 
corresponding slave status arises in response to a first 
entry is a conditional reset necessary. Note that the status 
0101, for example, can arise only if an entry is made in 

situation one entry would be "P" correct (1111 means that 
the entry is correct for colour with all internal colours and 
so must be correct for position wIth one of them), and all 
slaves would be cleared prior to C5C. 

1C48 and 49, shown in FIg. 5.2, are used to Implement 
these reset functions. 

THE "A" FLIP FLOPS 
The example of Fig. 5.3 will be used to demonstrate the 

requirement for two more flipflops. The sequence of events 

1G37/PIN12 C 

IC39d 

s1 
1C38/PINI2 0. 

54 13 JC37/PIN9 o- 
rC38/PIN g 1C48 

'I 
8 

- R4 lt)1C34- 
PIN3 

.4 I3LT 
1437/PINi? 

I 

IC44a IC36d 

-. 

had a "P" correct entry been made the PI signal would 
have gated clears to any "I" and "S" flip flops also set by 

the entry, prior to the appearance of C5C. If more than one 
"S" flip flop has remained set by the time C5C appears, it is 

Irnown that only "I', correct entries have been made and the 
reset logic can therefore be enabled. 

The slave status 1111 can never occur, since in this 

1C38/PIN 12 
s, 

O- 
____________ 

IC 38/PINg O! ioi ____________ R2 101C34- 

SKN4L/BUS 2 

-O N9 

1C38/PIN12 
ii 

tC36c 
1C37/PINI2 

21 

1C49 
3 7410 

SIGN#L/BUS2 j 2 

rcJ8,'pIN 9 
s2 
____________ 

R3 IC34- 
PIN6 
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Conventional display logic is employed using two 
SN7447N seven segment decoder drivers coupled to a 

type DL727 dual seven segment led. display (see Fig. 5.5). 
This display must only be enabled when the final results 
are available from the scoring logic. For this reason signal 
N from 1C20, the entry counter, is taken to the BI/RBO 
(Blanking input/Ripple blanking output) of both drivers, so 
that these are only enabled following the fourth entry 
made, and until such time as a subsequent deduction is 
commenced. Signal N is buffered by 1C19 and 27 before 
being taken from board one to boa1 two. 

Remember that an i.c. should be carefully positioned and 
orIentated on the board before any of the copper tracks are 
broken and any connections made. 

The display circuits are wired onto Board 2. The details 
of this board are given in Fig. 5.6. One important point to 
remember here is that the DL727 display is viewed through 
the cut-out on the peg board. lt is therefore a very wise 
precaution to check that the final position of this display on 
Board 2 lines up exactly with this cut-out when the 
board is mounted in the casing. The display itself should be 
mounted using, for example, solder-con pins. 

CLEARING THE "A" FLIP FLOPS 

Both these flip flops are cleared by the reset signal 
RL2, but A3 is additionally cleared via 1C45. The reason for 
this is that unless A3 is cleared as soon as it has served 
its purpose it can in certain circumstances incorrectly 
inhibit the Pl line from clearing 13. 

A type SN7473N dual JK flip flop is used for A3 and A4, 

shown in Fig. 5.4 together with the set and reset logic, 
ICs 43; 44, 46 and 47; and 45b respectively. 

DISPLAY LOGIC 

the displays. Do not use values of resistance below approxi- 
mately 180 ohms in an effort to achieve greater brightness 
from the displays. (A value of 330 ohms, as given in the list 
of components, was used for these resistors in the proto- 
type). 

CONSTRUCTION 
The remaining section of the scoring logic is wired on 

the main board (Board 1), with i.c. positions as shown 
in Fig. 5.6. As usual, all wiring is carried out using single 
cored wire on the top side of the board, reference being 
made to the circuit diagrams of Fig. 5.2 and 5.4 as appro- 
priate. 

S2 from 1C38/pin 9 

S2 from 1C3/pin 8 

S3 from lC37/pin 12 

S4 from lC37/pin 9 

C from Signal Bus 2 

K from Signal Bus i 

12 from lC3i/pin 9 

C3 from Signal Bus 2 

Fig. 5.4. The "A" flip flop and associated logic. Locations 
for i.c. pin outs are also listed 

O- SV 

N-FROM SIGNAL 
BUS I 

Fig. 5.5. Circuitry for the display logic 

Strictly the Bi/RBO should be used in conjunction with 
an open collector gate, but in this application the internal 
output is disabled by ensuring that the RBI never assumes 
the value of logical zero. 

Limiter resistors are necessary between the decoder and 

FUsa 
1J - 7 

TOrC4lc 7D1C45a 
f 

I i 

PIN13 PIN 
I I i III IC39c 

j, 

I I I 0- 

E 

oV 

ICs [ 1C43 PROM 1C26 46,47 
OV FROM 1C23 15-18 

VIA VERO PINS 

0- 
PIN 12 

S1 from 1C38/pin 12 L from Signal Bus i 

from IC38fpin 13 P2 from 1C22/pin 8 

1 12 10 

FROM 1C28 

IC27Á 
13 15 

VIA VERO PINS 

-0+5V 
16 

IC's 

29,40 L±IJ 

L2 FRCM 
SIGNAL 

45V 45v 
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Resolutionof i mVand 01 24OV5OHzpower@3.00 

I 

(incVATandP&P)each ....................... £ _______ A 
u.uuu1 Lkrj. lenclosecheque/POmadepayable PEjI2 

Direct reading of semiconductor to Sinclair Radionics Ltd for 
(indicate total amount) .............. .. £ forward voltages at 5 different currents. .... 

@ Resistance measured up to 20 Mti. 
WOdteodersflgertipekCtTOniJ 1% of reading accuracy. Lwmn n days fora fufi cash refund 
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lina it iaeai. 
. With its rugged construction There's no delicate eter moverent and send it tous. 

and battery operation, the PDM35 15 
to damage. And you can resolve We'll mail your PDM35 by return! 

perfectly suited for hand work in the current as low as 0.1 nA and measure Sinclair Radionics Ltd, London Road, - 

field, while its angled display and transistor and diode unctions over St Ives, Huntingdon,Cambs., PE17 4HJ, 

optional AC power facility make it 5 decades of current. England. Regd No: 699483. 

just as useful on the bench. [Sinclair Radionics Ltd, London Road, St ives, Huntingdon, Cambs., PEi7 4HJ. 
. 

What you get with a PDM35 
Pleasc send me (qty) PDM35(s) 
@33.00(inc2.40VATand65pP&P) Name ................................................................................ 

31/2 digit resolution each ___________ 

Sharp, bright, easily read LED (qty)De luxe padded 
carrying case(s) @ £3.00 (inc VAT 

Address 

display, reading to ± 1.999. and P&P) each ........................................ £ ....................... .. ........................................................ 
Automatic Dolaritv selection. I (qty) AC adaptor(s) for 

Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It's got all the functions and 
features you want in a digital 
multimeter, yet they're neatly 
packaged in a rugged but light 
pocket-size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter - quick clear readings, 
high accuracy and resolution, high 
input impedence. Yet at £29.95 
(+8% VAT), it costs less than you'd 
expect to pay for an analogue meter! 

The Sinclair PDM35 is tailor- 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, 
lab technicians, computer specialists, 
radio and electronic hobbyists will 

Operation from replaceable battery 
or AC adaptor. 
Industry standard 10ML 1 input 
impedance. 
Compare it with an 
analogue meter! 

The IDM 35's 1% of reading 
compares with 3% of full scale fòr a 

comparable analogue meter. That 
makes it around 5 times more 
accurate on average. 

The PDM35 will resolve 1 mV 
against around 10 mV for a 
comparable analogue meter - and 
resolution on current is over 1000 
times greater. 

The PDM35's DC input 
impedance of 10ML ljS 50 times 
higher than a 20 kt 1/volt analogue 
meter on the 10V range. 

The PDM35 gives precise 
digital readings. So there's no need to 
interpret ambiguous scales, no 
parallax errors. There's no need to 
reverse leads for negative readines. 

Power supply: 9V battery or 
Sinclair AC adaptor. 
Sockets: Standard 4 mm for 
resilient plugs. 
Options: AC adaptor for 240 V 
50 Hz power. De-luxe padded 
carrying wallet. 30 kV probe. 
The Sinclair credentials 

Sinclair have pioneered a whole 
range of electronic world-firsts - from 
programmable pocket calculators 
to miniature TVs.The PDM35 
embodies six years' experience in 
digital multimeter design, in which 
time Sinclair have become one of 
the world's largest producers. 
Tried, tested, ready to go! 

The Sinclair PDM35 comes to 
you fully built, tested, calibrated and 
guaranteed. It comes complete with 
leads and test prods, operating 
instructions and a carrying wallet. And 
getting one couldn't be easier. Just fill 
in the coupon, enclose a cheque/ PO 
for the correct amount (usual 10-day 
money-back undertaking, of cou rse), 

L'i 
lechnical SpeCiTicOflofl 
DC Volts (4 ranges) 
Range: I mV to 1000v. 
Accuraçy of reading 1.0% ± I Count.. 
Note: 10Mi input impedance. 
AC Volts (40 Hz-5 kHz) 
Range: lVto 500 V. 

Accuracy of reading: 1.0% ± 2 counts. 
DC Current (6 ranges) 
Range: mA to 200 rnA. 
Accuracy of reading: 1.0% ± 1 count. 
Note: Max. resolution 0.1 nA. 

Resistance (5 ranges) 
Range:lu to20Mu. 
Accuracy of reading: 1.5% ± 1 count. 
Also provides 5 junction-test ranges. 
Dimensions: 6 in x 3 in x 1 '/2 in. 
Weight: 6'/2 oz. 

The Sinclair. PD 35. 
Apersonal digital multimeter for only £29.95 

+8% VAT) 
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ELECTRONIC MUSICAL INSTRUMENTS 
12 Brett Road, Hackney, London E8 1JP 
Tel: 01 -986 8455/5063 

Component Shop, 
40a Daiston Lane, E8 2AZ Tel: 01-249 5624 

transistors inloding BC148, SF194. 8C183, 100 ejoed n,odern miniatore merareis plot. 
eto. (3.95 caps, roost volOes to 1000 PF £2.20 
200 new & marked transistors, nslodng 100 eriaad polystyrene cops to 5000 PF £2.20 
2N3055. AC128, BFY5O, 90131. etc. £6.95 loo releed elctrolytis (2.20 
lOO mixed diodes 1N414L etc. (1.20 100 mixed wirewoonds (1.00 
100 ,nioed diodes nxloding menor, power end 200 printed circoit resistors £1.00 
bridge typos (3.30 25 retond pots & presets £1.00 

30p P & P ON All ABOVE ITEMS. SEND CHEQUE OR POSTAI ORDER 
WITH ORDER TO SENTINEL SUPPLY, DEPT PE, 20A WADDON ROAD, 

CROYDON, SURREY. 
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MAYFAIR MK11 ELECTRONIC ORGAN 

Specification: 11 voices, 4 pitches, sustain,split 
keyboard. 
Complete kit price £175.00 carr. £6, plus 12+% VAT 

THE ORGAN MANIACS WILL BE AROUND FOR 100 
YEARS! 
To enable us to keep our prices low our 
advertisement will not be appearing as regularly. 
We are the only London stockists for keyboards, 
pedal boards, consoles, key-contacts, stop switches, 
organ i.c.'s and all specialised components for 
electronic music. 

ORGAN AND PIANO KITS: To maintain our success 
we will only sell professionally designed and 100% 
proven kits. 

Our organs and planos can be purchased from most 
music stores as we are now supplying to the trade. 
Sorry no catalogue at present, if you are keen visit our 
showroom, without obligation. 

MuSt sell by weight 7 lbs - £4.95 l4Ibs - (7.95; 28 Ib, - £12.00; Sólbs - £20.00; 112 Ib, - 
£30.00. 

Hot,dy Packs BARGAIN PACKS 
4 olu,,,iniu,,, botet 128e 44038 me, ideal for New UHF. transistor TV tunen 4 pushbutton 
signol injectors. etc. £1.00 fype £2 50 
Self fitting ena,nelled copper wire 18 & 22 Rotary type with slow notion driue £2.50 
swg on 2 ox reels. 2 for £1.10 AIu,ninioer TV coao plugs. 10 for £1.00 
100 miniatore rend rwitches deal for bueglor 
alarms, model railways. etc. £2.20 Hardware Packs each containing 100's of 
152-pole reed relays on board operate at 12 items including: BA tots and bolts, Nylon. 
volts £2.45 Self'tapping, Posidriue. "P" clips. Cable 
66-pole 12 colt reed relays on board £2.45 clamps, Fose holden, Spire not, etc. etc. £1 
High quality cepocitor panels smothered in per poond. 100 assorted "P' clips £1. 
top grade campaneen,, 5 lbs £4.75 10 lbs Bellirg Lee ootdoor Trlpleoers, UHF., Band 1, 

£8.95 Bond 2, SOp each, 3 for £1. 

DE LUXE FIBRE GLASS PRINTED CIRCUIT ETCHING KITS 
naludes 150 sq. ins, topper dad f/g boord, 1 lb ferric ahlnnide. 1 dolo orth resist per, abrosice 
cleaner. 2 mini drill bits, etch tray and instroctions / only £5.30 

REFILL PACKS FOR ABOVE 

150 sq. in. fibre glass board £1.50 5 lbs fv,ric chloride ta mil spec £4.00 
Dala pen 9Op Instruction sheet 2Op 
1 Ib ferri, chloride to nil sae, £1.00 

TV SURPLUS 
Brand New ITT C.T.V. TrIpIers, fit Decca 
"Bradford" chassis £2.50 each.' 5 for £10. 
t'ye and Philips 'G8" C.T.V. panels, various 
types. All incomplete bot invaluable for spares 
or completing. 6 assorted panels for £7.50. 
Thorn E & W TV. bottom panel "950' serie,5 
manufacturers surplus £1.50 each. 
Rye 114 contrast controls. 10 for £ I. 
Thorn tape motors mains £1.20 each. 
Pye ERT bacca. DY51 era. lOforfl. 
Ceraenlc P/C mounting volee boses P1.509, 

PL508 etc. 10 forCi. 
Semiconductor Bargains 
100 new & morhed silicon and germonmum 

200 unmarkea mixed transistor,, lots of 
interesting types including power. Send óOp 
for soenples f450 
25 New & enarhed integ retad cieaoits Including' 
555.741,7400,7490, TRA 800, CD4001, etc. 
£4.70 
BR 101 full spec. 5 for £1.00 
DV SiEHT Rectifier £1.00 
TRA 120A 5Op euch 
20 mm anti.surge lotes your selection 500mA 
ro3.15A. i2forfl.00 
Component Bargains 
300 clued resistors & watt £1.00 
200 modern miaed caps most types £3.30 
100 mixed polyester cops £1.40 

sound decays rapidly. 
* Loud and Soft Pedal:- When the loud pedal is 

depressed and the note is played and released the 
sound decays slowly, but when the loud pedal is 
released the sound decays instantly. 

ALL THIS MAKES OUR ELECTRONIC TOUCH- 
SENSITIVE PIANO THE FINEST IN THE WORLD. 
Complete kit price £199.00 carr.-6, plus £25.62 VAT. 

uy 

1/iillTÇ,ft1i). 

t I 6 
ZNA1I6E 3+ Dugil f.C. 648 I 

Hardware and Wire Pack 126 
Integrated Circuit Pack 524 I 

Case. Two-tone p.v.c-faced 

Semiconductor and Diode Pack 2.60 (+95p P. 8 P.) 575 
Resistor Pack inc. cermers 464 f.c. Sockets Pack 108 
Capacitor Pack 15e Transformer (+75p P. & P.) 248 

Displays and Filter Pack 776 steel, punched and lettered 

Logic and Display P.C.B.s 2-05 5V Reg.. 2 Red.. 2,WOyF 
Voltage Attenuator Pack 068 Cap.. Mains SW., Fuse and 
Range Switch 6P. 4-way 2-38 Holder 3.75 

D.V.M. ReprInt (posi free) 0-35 

All pucos Inc. VAT at the standard rato. Please add 
I Designer I 

sep P. & P. to, packs. SAE. to, lull listO. 
Overseas-Deduct 8% on tenne prices. 

I 

approved 

ELECTRONICS (OLDHAM) LTD. 
83 Lees Road, Oldham 0L4 1JW 

Tel. 061-624 8812 

BARGAIN PARCELS SAVE POUNDS 
Mu9, quantities of electronic components must be cleared os space required. 1000's of capacitors, 
resistors, transistors. Ex equipment panels etc. covered in valuable components. No time to sort. 

SUPER TOUCH-SENSITIVE PIANO 

ALL THE CHARACTERISTICS OF A REAL PIANO 
HAVE BEEN POSSIBLE WITH ELECTRONICS 

* Featuring:- Pianissimo and Fortissimo playing 
technique. 

* Natural speaking time - higher notes have shorter 
sound and the lower notes have longer sound. 

* Higher notes have slightly louder sound than the 
lower notes. 

* Perfect key up and key down effect of a real piano. 
When a key is depressed and held down the sound 
decays slowly, and when the key is released the 

ZN1O4OE CountlDtsplay l.0 810 
Integrated Circuit Pack 925 
Displays and Filter Pack 778 
Semiconductor and Diode Pack 2-47 
Resistor and Capacitor Pack 3-10 
Logic and Display P.C.B.s 4.84 
5MHZ Crystal 345 
Transformer B-O-0V OSA 

(n7Sp POP,) 248 
Switches Knob. BNCs etc. 415 

Hardware and Wire Pack 
Case. Two-tone p.e.c.-faced 

steel, punched and lettered 
(+95p P. OP.) 

Min BNC Sockets (50 Ohm) 
Min BNC Plugs (50 Ohm) 
500MHZ Prescaler Kit 
5P8631B 500MHZ IC. 
NE592 Wideband Video Amp 
Hi-Z Buffer Kit 
D.F.M. Reprint (post free) 

G8CZW Digital Voltmeter 

-#4 

o 

5.75 
0-65 
O-70 
I-78 
8-96 
1-43 
3-62 
0-50 

Comp)ete kit 

£4430 inc VAT. 
post free (U.K.) 

-t ..- 

G8CZW Digital Frequency Meter 
- Complete 50MHz 

kit £5400 Inc. 
VAT, post free r--_:- -- (U.K.) 
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Fig. 5.6. Component layout for the display 
logic. A photo of the prototypé is shown 
above. For assembly details Fig. 5.3 
should be referred to 

COMPONENTS... 

Semiconductors 
lC43 SN7473N 
lC44 7400 
lC46-47 7420 (2 off) 
1C48 7454 
lC49 7410 
lC4O-29 7447 (2 off) 
1050 DL727 l.e.d. 

display (Litronix) 

Resistors 
R11-R25 33O 
R26 1kí 

Miscellaneous 
Veroboard OElin matrix 
coppered size 3in by 4m 

(Board 2) 

your wiring first and the IC last! * 
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In the test schedule last month it was suggested that 
temporary connections be made between pins 9, 6 and 3 

of 1C34 and 0V in order to perform worthwhile testing. Do 
remember to remove any such connections before pro- 
ceeding with this month's construction! 

FINAL TESTING 
The ultimate test of any piece of equipment,is to connect 

it up and try it! The scoring may be checked by monitoring 
the internal X codes and comparing the achieved scores 
with those expected from appropriately chosen combina- 
tions of inputs. Advantage may be taken of any occurrences 
of repeated X codes to verify that the reset logic and "A" 
flip flops are performing correctly 

Remember that fault tracing may be expedited by slowing 
down the internal clock as described in part three. To help 
those who do meet with problems a list of likely oversights 
is given below. 

(a) Check i.c. power connections-these are easily 
missedl 

(b) Make sure that you have not-forgotten to solder in 
any i.c. pins. 

(c) Check for shorting Veroboard tracks. 
(d) Forgotten any Veroboard breaks? 

Finally, it may be mentioned that there is a golden'rule 
with non-operative TTL built systems: Always suspect 
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a radio 
amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WAA - - - --- --- -- - - - ----n 
Brhure. wtheutobligation to: PEK12 . BRITISH NATIONAL RADIO 

& ELECTRONICS SCHOOL. 

P.O.Box 156. Jarsey, Channel Islands. 

NAME 

ADDRESS. 
IBlock cas* peM.l 

POII1TSARI5IflG 

DIGITAL REACTION TIMER (November 1977) 
The p.c.b. conductor layout in Fig. 2 does not show the 
necessary copper cladding extension around the fixing 
holes, which allow the stiff copper wire p.c,b. anchors to 
be soldered. This omission should be catered for. Also, 
the fixing holes themselves need not be as large as indica- 
ted in Fig. 3. 

1 

I_______________ 
r' 

I 000 

Becon - 

Mounted on the headset, facing forward, is the mfra-red 
receiving diode. 

Reception is not entirely dependent upon direct 'line-of-sight 
with the radiators, since the i.r. radiation is reflected from 
light-coloured walls and objects, and so a strong field can be 
built-up within the room or hail. The number of radiators 
required depends upon the area to be covered and the reflection 
nature of the surrounding surfaces. The system's only limita- 
tion is that it cannot function in bright environments (over 
300ft candles). 

Using the standard headset PE's representative found that 
excellent reception was obtainable anywhere within the stage 
area, a fall-off in signal and increase in 'background noise being 
experienced when the wearer closely approached the dull- 
coloured distan1 walls, but a sheet of polystyrene of about 
1 metre square was sufficient to restore the reception to normal. 

The system is stated to be ideal for conference halls. 
factories and other large, moderately well-lit areas. Since solid 
surfaces are opaque to mfra-red no radiation "'leaks" out of the 
enclosed area, thus the mfra-red system has great possibilities 
for "security sensitive" applications. 

No licence is required for this type of wire-less communica- 
tion. 

Veroboard, relays, trans- 
formers. 

INTEGRATED CIRCUITS 
DTL 930 series. SOLDERING EQUIPMENT 
TTL 74 series. Weller and Adcola irons, tips, 
Linear serles. desoldering tools, instant-heat 
Consumer Circuits, guns. 

Buy More for Less Outlay with Our Bargain Packs 

Please send your 1977 catalogue-free! 

Name, 

Address 

and took place at Shepperton Film Studios. The whole of one 
stage area was saturated at high intensity from a number of 
strategically placed ir. radiators (aerials). Each mfra-red power 
radiator contains a bank of diodes and the power stage elec- 
tronics. An automatic level setting amplifier ensures a low 
distortion radiation at maximum power. 

The transmitter contains the exciter circuits of the multi- 
channel unit and the power supply for up to eight power 
radiators. A high frequency carrier is frequency-modulated by 
the audio signal. The transmitter output feeds the active radia- 
tors, where the emitted infra-red,.ight is amplitudemodulated 
by the carrier. A special connection cable contains a coaxial 
lead for .the r:f. signal and two d.c. supply leads for the power 
radiators. 

The receiver is incorporated in the headset. This is fitted 
with a channel selector switch and houses standard batteries. 

SOME SEMICONDUCTORS 
BC1O7/8/9 lip 
BC177/8/9 iSp 
BC204/5/6 14p 
BC2OT/819 9p 
BDY56 t1T2 
1N4001 lp 
1N4004 lOp 
1N4148 5p 
2N2218/19/21/22 22p 
2N2904151617 24p 
2N3442 88p 
2N3702-11 l2p 

RESISTORS 
1W carbon film (10) l8p 
1W metal film (5) lBp 

CAPACITORS 
Disc ceramic. Aluminium 
electrolytic. Tantalum bead. 

PANEL HARDWARE 
Connectors, lampholders, 
switches, fuses, knobs. 

MISCELLANEOUS 
Hand tools. instrument cases. 

Sound Transmission by mira-red Light 

ANEW multi-channel ¡nfra-red sound transmission system 
has recently been demonstrated in this country. The 

Sennheiser Intraport System designed and manufactured in 
West Germany by Sennheiser is a large-scale development 
from the cordless headphones system for domestic hi-fi equip- 
ment first introduced at the Berm Audio Fair 1975. Equipment 
is availab'e for tsp to nine channel operation. 

The demonstration was arranged by Hayden Laboratories 
Limited of Chalfont st. Peter. Bucks. the U.K. distributors. 

ftflJl PHOENIX ELECTRONICS 
S (SOLENT) LTD 

46 Osborne Road, Southsea, Hants 
All prices Include VAT 

Include 20p extra for carriage 

NEWS BRIEFS J 
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E.C.K. 4 
7 Trannstors,6 luneable wavebandu. MW. Lw. Trawler Band. 
3 Short Wave Bands. Receiver KG. f With din X 3m loudspeaker. Peals pull output stage, 
gain control, and rotary switch. 7 transistors and 4 diodes. -'T . 

6 section chrome-plated telescopic aerial. Sin sensitive 
ready wound ferrite rod aerial, tuning capacitor, resistors, . 

. capacitors, etc, Operates from a 9 volt PP. 7 battery (not 
supplied with Ut). 

Complete kit of parts £7.15 PP. and Ins. 90p including Conitruction Plini 

EDU-KIT JUNIOR 
Completely Soldertesa Eiertronic Construction Kit. Build these 

Ç 
projects without Soldering iron or Solder. * Crystal Radio Medium Wave Coverage-No Battery 

f necessary * One Trausistor Radio * S Transistor Regenerative Radio * 3 Transistor Earpiece Radio Medians Wave Coverage * 4 Transistor Medium Ware Loudspeaker Radio * Electronic Noise Generator * F.lcctrontc Metronome * 4 Transistor Push/Puit Amplifier 
Ail parts Including loudspeaker, earpiece, MW ferrIte rod aeeai 

capacitors, resistors, transistors, etc. 

E.V.7. Cane and looks as above. 7 Transistors and 3 

silodee. Six wavebands, MW/LW. Trawler Band SWI, 
SW2, SW3, powered by 2V battery. Posh pail output. 
Telescopic aerial for short waves. 3m. Loudspeaker. 
Ml parts Including Case and Plans. 

Total Building Costs £6.95 . t p. + ins. flOp 

To: RADIO EXCHANGE LTD. 
61A High Street 

Tel.: 0284 52367 Bedford MK4O iSA REG NO.788372 

Callers side entrance "Laveils" Shop. 
Open 10-1, 2.30-4.30 Mon-Fri. 9-12 Sat, 

Itrscioseg ................ lo, ................. 
Name....................................... 

Address...................................... 

I 

I 

I 

I 

I 

I 

I 

I 

POCKET FIVE 
Hoar with 3m Loudspeaker 
3 tuneable wave- " 
banda. MW. LW - 
and trawler band. F 

7 stages, 5 transie- 
tora and t! diodes, 
superseneitive ferrite rod 
arrial, attractive black and 
gold cace. Sizeliln x lijo 
X 3flnapprox. 
Complete kit al parta ancludieg construction plana. 

Total £3.60 PP. and 
Building Coat,: Ins. SOp 

for peak Short Wave and VHF, reception. Push- 

Pull output unlng 600mW Transistors. Gain. Vave- 

Change anal Tone Controls. Plus two Slider Switches. 

Negative Feedback circuit and SPECIAL POVER 
BOOSTER SOCKET AND RESISTOR, to vIrtually 

double gain Il required. Powered by PP.9-S volt 

Battery. 
Complete kit al parta Including carry- 
ing :trp. Building Instruction, and £ I 3.99 

Inc. P. da P. 
(tuer enclosure kit (if required). £1.90 Inc. P. P. und In,. 

ELECTRONIC CONSTRUCTIOI 
E C K 2 Sell Contained Multi-Band VEr. Receiver KIl. 

S transistors and .3 diodes. Push pull output. 
310 loudspeaker, gain control, 7 oectlon chrome 
plated telescopic aerial. V. UF. tuning capacitor. 
resistere, capacitors. translators. etc. lviii receive 
T.'. sound, public service band, aircraft, VHF. 
local stations, etc. Operates from a 9 voit 
PP.7 battery (not eupplied with kIt). 

Complete kit of parts £7.95 PP. 

.1 

and Ins. 9Op 
Including Construrten Plan, 

NEW 
Everyday 

Series 

Build thia exciting 
______ ' t 

new serie, of .4 
designs. 
B.V.5. 5 Trouai.tors and 
2 diodes. MW/LW. Powered by 41V 
buttery. Ferrite rod aerial, tuning condenser, volume 
control, and now with 3m, loudspeaker. Attractive 
case with red speaker grille. Size 9m. u S(!n. n 2in. 
approx. All parts including Case and Plans. 

Total Buildang coats £4. 30 r. & i'. + Ins. SOp 

EVO. Case und looks as above. Transistors 
.1 diodes. Powered by 9V battery. Ferrite rod aerial. 
gin, loudspeaker, etc. MIV/LW coverage. Posh/Pull 
output. 
Ali parts Including Case and Plans. 

Total Building costs £4.95 P. & P. + Ins. OSp 

V.H.F. AIR 

CONVERTER KIT t 

Build titis oitvcrter kit and 
receive tite aircraft band br 
placing it 1,7 tIre nide of a - 

radio teneri to eredi irr, rare 
or tire ong vavc tranci and 
operating n. shown in the 
instructions niipplierl fret. 
with ich carts. 

Urea a rcteaclable chrome 
plated telescopic aerial, gain 
control, VIIF mining 
capacitor, transiutor, etc. 
All parts including case 
and plans 

£3.95 

MODEL R.K. 3 
MULTIBAND VHF. AND AM. 
RECEIVER. 
13 TRANSISTORS AND FIVE DIODES. 
QUALITY 5 ' 3 LOUDSPEAKERS. 

WITH Multiband VHF'. section covering Mobiler, 

Aircraft, TV. Sound, Public Service Band. Local 

VHF. Stations, etc. and Multiband AM. section wIth 

Airspaced Slow Motion Drive Tuning Capacitor for 

easier and accurate tuning, covering M.W.1, M.W.2, 

L,W. ThreeShort Ware BandaS.W.1.S.W.2,S.W.3 and 

Trawler Bond. B,,ilt'in Feerite Rod Aerial for Medium 

Wave, Long SVave and Trawler Band, etc.. Chrome 

Plated 7 section Telescopic Aerial,anglrd and rotatable 

.0 

I, 

 
4 Tranuistor Earpiece -. 5 Transistor Push Pull Ratteryless Crystal Radio 
Radio Amplißer One Transistor Radio 
Signal Tracer 7 TransIstor Loud- 2 Transistor Regenera- 1 

Signal Injector opeaker Radio MW/LW. tive Radio 
Ii Transistor Short 3 Transistor Regenero- Transistor Teeter lIPS Wave Radio tive Radio PNP ElectronIc Metronome Audible Continuity 

4 Transistor Push Pull Electronic Noise Genera- Tester C. 24 Resistoro 21 Capacitors 10 Transistors 5' X 3 Loudspeaker Eurpiece ca 

AmpliSer tor Sensitive Pre-Ampliller. 

Baseboard S 3 12-way Connectors 2 Volume Controle 2 Slider Switches S I Tuning Condenser 
SS Knobs Ready Wound Mw/Lw/sw Coils Ferrite Rad S SP yards of wire S 1 yard of 
sleeving. etc. 
Complete kit of parts Includinc construction plans 

Total building Costa £9.00 PP. and Ins. LIlO - 

NEW ROAMER TEN y 

RADIO EXCHANGE LTD ALL PRIcES 
INcLUDE VAT 

- COMPLETELY SOLD ERLESS 

NEW E DU-KIT MAJuK ELECTRONIC CONSTRUCTION KIT 
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER 
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Grenfell Place, Maidenhead Berks. 25 STOCKTON ROAD, SUNDERLAND 
Tel. (0628) 36229 TYNE AND WEAR, ENGLAND. 

Male order dl Wslo ft of AlTRO Etftctronlcs UK Ltd. TEL. 0783 77825 - 
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4040 l32p TTL 7472 3Op 74156 SOp 74284 712p 
4041 84p 7473 aap 74157 82p 74285 712p 
4042 89P 7400 isp 7474 aap 74158 i4Op 74290 i22p 
4043 99p 7401 i8p 7475 46P 74159 265p 74293 i22p 
4044 9ip 7402 isp 7481 l25p 74160 102p 74298 i?2p 
4046 ia?p 7403 2Op 7483 SSp 74161 iO2p 74365 93p 
4049 SSP 7404 24p 7484 liSp 74162 lO2p 74366 93p 
4050 55p 7405 24p 7485 125p 74163 lO2p 74367 83p 
4051 i4OP 7406 42p 7486 33p 74164 lisp 74368 93p 
4052 l4Op 7407 58p 7489 34Op 74165 liSp 74390 i89p 
4053 l4Op 7408 25p 7490 43p 74167 358p 74393 leVp 
4060 

. 14OP 7409 25p 7491 TTp 74170 2i3p 74490 254p 

Full price Ist ot incurs. discreles. capacitors. resistors. potentiometers, tools. 
soldering rons and accessories available. Sund 20p Or large SAE. 
This list is sent free with the first Order. 

Fricas correct June f977. 

Terms C.W.O. Add VAT fo prices at 8%. Post. etc.: U.K. 25p. Overseas 75p. Access 
and Oarclaycard. and all Convertible CurrenCies accepted. 

TIRRO ELECTRONICS 

BURGLAR ALARM 
EQUIPMENT SUPPLIES (TRADE) 

Bell bOues plastic coated steel £525 Heavy duly hin bell 12V £115 
Ma9neticaity operated door Siren 12V £6.00 

switch surface type £065 318 beil £225 
Magnetically Operated door Key switch two pole + 

swItch flush type £060 chrome plate £300 
Vibro sensitive switch £270 Battery tor above Iur9e HPS £2.50 

Prassure pads tar5e 29m x isle horn £1600 
4 wIres £1.75 

Pressure pads stair tread size CONTROL UNITS 
4 wires £1.50 Battery Operated model £1400 

Aluminium window toil Sooft Battery and mains model £18.00 i 

self adhesive £300 S.S. 4137 model battery + mains £32.00 

Take 07f blocks for wIndow toil o.u.v. battery model £1100 
per pair £0.40 DIV. battery and mains £10.00 

ALL PRICES + 12% VAT. NO VAT EXPORTS. POST FREE 
DISCOUNTS PER ITEM: 5+ 10%: 25+ 15%; 100+ 20%. 

SAE. FOR FREE LIST OF SPECIAL EQUIPMENT 

ASTRO ALARMS 

'ye VHFIFM Tuner Head C000rtfl9 98-lOS MHZ. 107 MHZ IF. 
output. 78V + earth. SupplIed pro aii9fled. with full circuit 
diagram with procoon-geared F.M. Bang and 323FF * 323FF A.M. 
Tuning gang only £315 + P. & P. 35p. 
STILL AVAILABLE 
3 Vda, Audio Amp. 44w. output £850 + £1.40 P. & P. Aleo HSL 
FOUR amplifier kit £800- £1.40 P. & P. 

SPECIAL OFFER. 6gm long throw, roll surround, ceramic magnet STEREO DECODER 
8 ohm 10 watt speaker cheese Specially suitabl, tar Hi Fi. £395 i SIZE 2' e 3' e 4' ready built. Pro-aligned Sed tented for 9-16V ong. 
75p P. & P. north Operation. Can be fitted to almost cep FM VHF radio or faner. 

Stereo beacon light can be fitted 8 required. Full detalle and 
2m PLASTIC CONE HF TWEETER 4 ohm. £3.50 per matched instructions (inclusivo of hints end tipa) supplied. £6.00 plus 20p 
pair. SOp P. & P. P. & P. Stereo beacoe light if required 40p extra. 

I Open 9.30-5.30 Monday to HARVERSON SURPLUS CO. LTD. I 
(Please write clearly) I Friday. 9.30-5 Saturday 

Closed Wednesday. I I I 

PLEASE NOTE: P. & P. CHARGES 
Prices and speciftcat)Ons correct (Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01.540 3985 I OUOTED APPLY TO U.K. ONLY 

I 

at time of press. Subject to A lOw minute, from South Wimbledon Tube Stot,on ' 
P & P. ON OVERSEAS ORDERS 

I 

alteration withOut notice i CHAROED EXTRA. 
I 

C-MOS 4066 sop 7410 209 7492 54p 74172 8609 
4069 27p 7411 3Op 7493 44p 74173 1179 

4000 209 4070 SOp 7412 Sop 7494 Blp 74174 lOOp 
4001 2Op 4071 25p 7413 38p 7495 85p 74175 SB9 
4002 SOp 4072 23p 7414 VRp 7496 909 74176 l23p 
4006 1149 4073 269 7416 35p 7497 )58p 74177 1239 
4007 2Op 4076 hep 7417 40p 74100 1209 74178 hOp 
4008 99p 4077 45p 7420 209 74104 73p 74179 138p 
4009 5?p 4081 209 7421 40p 74105 73p 74180 hoep 
4010 Sip 4082 25p 7422 2ep 74107 389 74181 262p 
4011 SOp 4093 BSp 7423 32p 74109 iSp 74182 83p 
4012 209 4502 123p 7425 32p 74110 509 74184 234p 
4013 51p 4510 i39p 7428 hOlp 74111 869 74185 hBip 
4014 1079 4511 iSOp 7427 Sep 74116 25ip 74190 134p 
4015 1149 4512 SiP 7428 Blp 74120 i55p 74191 134p 
4016 Sip 4514 264p 7430 SOp 74121 35p 74192 lisp 
4017 il4p 4515 284p 7432 29p 74122 53p 74193 liSp 
4018 1109 4516 i23p 7433 hep 74123 sip 74194 bip 
4019 62p 4518 1239 7437 Thp 74125 59p 74195 102p 
4020 liSp 4520 123p 7438 309 74126 Sop 74196 i34p 
4021 1019 4522 1229 7440 SOp 74128 gap 74197 h3Op 
4022 sep 4526 122p 7442 Sep 74132 iSp 74198 1249 
4023 SOp 4527 i4Op 7443 i3Op 74142 302p 74199 1Sep 
4024 lOp 4528 liSp 7444 i3Op 74143 346p 74221 lOep 
4025 209 4531 lisp 7445 iOSp 74144 346p 74246 2OSp 
4026 1559 4543 ilS9 7447 90p 74145 gOp 74247 lOsp 
4027 609 4555 1159 7448 OOp 74147 1459 74248 1719 
4028 SS9 4556 lisp 7450 209 74148 lSOp 74249 lllp 
4029 123p 4581 345p 7451 209 74150 1509 74251 1709 
4030 55p 4582 iCOp 7453 209 74151 iSp 74265 94p 
4033 lSSp 4584 VIp 7454 2Op 74153 iSp 74278 33lp 
4034 3479 4585 lOSp 7460 20p 74154 l35p 74279 iSp 
4035 liSp 7470 33p 74155 90p 74283 94p 

PINNER 
S-DEC 
T-DEC 
U-DEC A 
U-DEC B 
ANTEX IRON C240- 15W 
ANTEX IRON CCN24O- 15w 
ANTEX IRON CXS4O- 17w 
ANTEX ST3 STAND 
ANTEX C240 ELEMENT 
TOWERS TRANSISTOR DATA & 
EQUIV. BOOK 
TOWERS FET DATA & 
EQUIV. BOOK 
SERVISOL SWITCH CLEANER Boo. 
SERVISOL FREEZER 60e. 
TMK500 M/METER 30,000 O.P.V. 
TMK500 CARRY CASE 
SF25 MK. ill MOTORS 
SP25 MK. IV MOTORS 
DE SOLDA BRAID 

ELECTRONICS 
£ TRANSFORMERS t 

1.99 6-0-6 100 MA .92' 
3.51 9 0975 MA .92' 
3.51 12-012 SOMA .98' 
599 6-0-6 1.6 A 2.66 
3.30 9-0-9 1 A . 2.25 
3,54 12-0-12 1 A 2.84 
3.30 12-15-20-24-30V lA 4.24 
1.50 DIE CAST BOXES 
1.43 3401101* 1.08 

4je2fa2f 1.25 
4.36(Z) 

i 
1.15 
1.99 

3.40(Z) 
.89 

84 14g 12g 2.41 

.69 
24.30 
5.00 

8.62' 
10.64' 

.66 . - - 

PLEASE ADD 8% VAT. necept f50,0 rnarhed' ' ' - 

when you should odd 12+% VAT. IZI - Zero ' 
- 

VAT. All prices include postage and packing. 
Ten of any indinidual itom - le i%. CASH 
WITH ORDERTO: 

PINNER ELECTRONICS. 4 Village Way East. Ragners L,.Ñne. Harrow. Middleoo- 
Totephono:01-868-5500 

TWOZERO 
An aduarrced solid stut general 

blC'd y.tm 
¿ta 

indisidually controlled inputs (each 
input has a separate 2 stage pro-amp.). Input i- 5rtrV into 47k. 
Input 2-SmV intO 41k (suitable tor use with mic. or guitar etc.). 
Input 3 100mV into I meg. suttabie tor gram. tuner, Or tape etc. 
Full mining facilities with full range bass & treble Controls, Ail 
Inputs plug unto standard jack sockets on front panel. Output 
socket on roar of Chassis for ifl t Ohm Or 1k Ohm Speaker. 
Output In eecess of 20 watts R.M.S. Very attractioety finished 
purpose built Cabinnt made from black vinyl covered steel, with a 

brushed anOdined aluminium front escutcheon. For ac mains 
Operation 200/240 volts. Size appros. 121m. widn e Sin high e 
7gm deep. 
Special introductory price £2800 + £250 carrIage and 

SPECIAL OFFERS 
Muilard LP1159 RF.lF modulo 470 kHz £2-OS a- p. & P. 20p. 
Full specifiCation and connection details supplied 

10/14 WATT HI-FI AMPLIFIER KIT 
A stylishly finished monaural ampltlter with an output of 14 waIts 
lrom 2 EL84s in push-pull. Super reproduction of both music 
and speech, with negligible hum. Separate inputs for mike and 

ram allow records and announcements tO fOilOw each Other. 
iJfly Shrouded section wOund Output transformer to match 3-150 

speaker and 2 independent vOlume controls, and separate bass 
and treble Controls are provided gining gOod tiff and cut. Valve 
lineup 2 EL84s, ECC83. EFB6 and EZ8O rectifier. Simple 
instruction booklet 25p + SAE. (Free with parts). All parts sold 
seperately. ONLY £1350 . & P. Li-40. Also gvailab)e ready 
built and tested £1800 . & P, LI-40. . 

"POLY PLANAR" WAFER-TYPE, WIDE 
RANGE ELECTRO-DYNAMIC SPEAKER 
Size 11gm u l4+iln e I,'ein deep. Weight tgoz. Power handling 
20W R,M.S. (40w peak). Impedance 8 ohm onIp. Response 
40HZ-20KHZ. Can be mounted on ceilings, walls, doors, under 
tables. etc.. and used with or without baffle. Send S.A E. for 
full details. Only £8.40 each a- P, & P. (one SOp, two £1.10). Now 
bailable In either 010 round oersion vr 43 e Ogle rectangular. 100 
watts R.M.S. 00HZ-20KHZ £525 + P. & P. (one OSp, two lop). 

(MagnetiC Input Components 33p eatru) 

POWER PACK KtT ...... £550 P. & P. 95p 

CABINET ........ £5-SO P. & P. 95p 

SPECIAL OFFER-only £2375 If all S Item. 
vrd.rad al vn. tIm. pta5 £128 P, ap, 

Full after sales service 
Also available ready ballt and tested £11.25 P. & P. Li-SO 

HARVERSÖNIC STEREO 44 
A solid state stereo amplifier chassis, with an Output of 3-4 watts 
per channel into 8 ohm speakers. Using the latest high tecenOiOgy 
integrated circuit amplifiers with built in short term thermal 
Overload protection. Ail components including rectifier smoothing 
capacitor, fuse, tone control, volume Controls, 2 pIn din speaker 
sockets and S pin din tape rec./play socket are mounted on the 
printed circuit panel. Size approe. 9*in u 2gm u lin mac. depth. 
Supplied brand new and tested, with knobs, brushed anodiseo 
aluminium 2 way escutcheon (to allow the amplifier to be mounted 
horizontullp or vertically) ut Only £900 + SOP P. & P. Maans 
transformer with an output of t7V ac, at SCOot/A can be supplied 
at £150 + lOp P. & P. mt requIred. Full connection details 
supplied. 

SUPERSOUND 13 HI-FI MONO 
AMPLIFIER 

A superb solid state audio amp- 
lifier. BtSnd new components 

th 0 tO I i10 t 

ppO 13 att, mn 
intodohm Fog cy 

-. 
. * response 12Hz 30KHz 

4 i 3db. Fully integrated 
pre-arnplifier stage with sap 

arate Volume. Bass boost and 
Treble cut controls. Suitable for 

6.-ls ohm speakers. Input for ceramic or crystal cartridge. 
Swnsitroity approe. 4OrnV for tail eutput.Supplied ready built und 
tested, with knobs, escutcheon panel. input and output plugs 
OseraIt sIze 3m high a kin wide a 7fln deep. AC 200/250V. 

PRICE £1500 P. & P. £120. 

HARVERSONIC MODEL P.A. 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

2/d/240V Mains oporated 
Solid Stato F.M. AM. Stereo 

- Tuner. COoering MW. AM. 
540-1605KHz VHF. F.M. 

I 
Built-In Ferrite rod aerial for 

-, I MW. Full ArC and AOC on 
A.M. and F.M. Stereo Beacon - Lrnp Indicator. Built lnPre- 

voltage adlustable by pra-set 
control. Max o/p Voltage hOOrnV R,M.S. into 20K. Simulated Teak 
finish cabinet. Will match almost any amplifier. Size Syin wide a 
4m high e 9+in deep apprOa. 

Limited number only at £2800 + £1 '50 P. & P. 

PRECISION MADE 
Push Button Switch bank, f buttons gloing 16 

SIP ClO interlocked switches plus I Cancel Button plus 3 

OIP dO, Overall size Sin a 2fin clin. Supplied complete with 
Chrome fInished switch bunens 2 for £1.80 20p P & P. 

HARVERSONIC SUPERSOUND 
10 + 10 STEREO AMPLIFIER KIT 
A realty first-class Hi-Ft Stereo Amplifier Kit. Usel 14 transistors 
Including Silicon Transistors in the first hoe stages on each 
channel resultieg in even lower noise level with improved 
sensitiolty. Integral pie-amp with Bass. Treble and two Volume 
controls. Suitable for use with Ceramic or Crystal cartridges. Very 
simple to modify lo Suit magnetic cartridge.-nstrucfions included. 
Output stage tor any Speakers from ff015 ohms. Compact design. 
all parta Supplied including drilled metalwork, high quality rvady 
drilled printed circuit board with component identification clearly 
marked, smart brushed anodisod aluminium front panel with 
matching knobs, wire, solder, nuts, bolts-no entras to buy. 
Simple step by Step instructions enable any constructor to build an 
amplIfier to be proud of. Brief specification: Power output: 14 watts 
R.M.S per channel into 5 Ohms. Frequency response t3dB 
12-30.000Hz. Sensitiotty: batter than dOrnV into I MO Full power 
bandwidth: .3dB 12-15.000Hz. Bass boost ayproe. to ±12dB. 
Treble cul upproe. to -16dB. Negative feedback lede Over main 
amp. Power requirements 30V at IA 
ooerall size 12m wide a Sin deny ii 21/n high. 
Fully detailed 7 page censtructien manual and parts list free With 
kil er send 25p plus large SAE. 
AMPLIFIER f/IT ...... £13-SO P. & P. 800 
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Thermal protection 
Size 4 x 4 x 1 inches 

C15/15 Price £1774 + £221 VAT. P. & P free S15 Price per pair £1774 + £221 VAT. P. & P. free 

T WO YEARS' GUA RANTEE ON ALL OF OUR PRODUCTS 

I L P Electronics i Please Supply ............................................................ 

Total Purchase Price ....................................................... 
Crossland House I Enclose Cheque D Postal Orders D Money Order D 

Nackington, Canterbury Please debit my Access account D Barclaycard account D 
Account number .......................................................... 

Kent CT4 7AD Name and Address ........................................................ 

car radio/tape unit. lt is Simply wired in serles with the existing speaker leads and in conjunction with our speakers S15 
produces a System óf incredible performance. 
A novel feature is that the amplifier is automatically switched on or off by sensing the power line of the radio/tape unIt 
hence allevIating the need for an on/off switch. 
The amplifier is sealed into an integral heatsink and is terminated by screw Connectors making installation a very easy 
process. 
The S15 has been specially designed for car use and produces performance equal to domestic speakers yet retaining 
high power handling and compact size. 

C15/15 Data on.S15 
15 watts per channel into 4û 

. 6m Diameter 
Distortion O2% at 1kHZ at 15 watts 5+in air Suspension 
Frequency response 50Hz-30kHz 2m Active Tweeter 
Input Impedance 8Cl nominal 200± Ceramic magnet 
Input sensitivity 2V R.M.S. for 15 watts output 15 watts R.M.S. handling 
Power line 10-18V 50Hz-15kHz frequency response 
Open and Short circuit protection 4Cl Impedance 

The C15/15 is a unique Power Amplitier providing Stereo 15 watts per channel or 30 watts Mono and can be used with any 

'* 
I: j 

¡r 

r 

THE I. YN'MI DUO 
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THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19.21 PRAED STREET 
LONDON W2 INP 

Phone 0E-723 4185 

Closed Saturday I p.m. 

F 

PACKING/POSTAGE/CARRIAGE Add 75p Io 
all orders under £10. Orders £10 and over, 
please add 10% carrIage 

QUOTATIONS FOR LARGER QUANTITIES 
Pl.... add 1% V.*:r. to total ,.nslttlnc. 
All prices correct at time of going to press 

FLAIRLINE SUPPLIES 
(Dept. PE12) 

124 Crlcklewood Broadway, London NW2 
Tel. 01.450 4844 

MINI 3-CORE CAOLE. 19/O. lO,,nn 
lanai for speakerS. intercom.. etc. £455 Inc. P.1 P. and VAT. 
TWIN FIG. S CAeLE 
PolariseO. 100m. moe 5 Ap yed VAT. 
All type. domestic and commercial cables. 
Enquiries matted. 

Carriage and VAT EXTRA on all orders 

eccept where Otherwise stated. 
Callers by appointment only 

SAE. EnqohI.., list.. 

46 Kenhlworth Road, Edgware, Middix HA8 8YG 
Tel. O1.gsg 9314 

Practical Electronics December 1977 

( 

M0.4 ,oOSNU1. 
5550ø.0 C4,,"Z.5O'U14 

.SARc$. 
15 dIfferent rhythms, 9 percussion instruments. Tempo 
range 15 to lOO bars/min. Full kit of parts available at 
£3950 + £1 '20 P. & P. + VAT at 8%. Price assembled 
and tested add £12.Parts availabte separately, send SAE. 

We reserve the right to atter published prices In the 
event of component or postat Increases. 

CMOS 
COOKBOOK 

by D. Lancaster Price £750 

OPTOELECTRONICS THEORY AND 
PRACTICE by A. Chappetl (Texas ins.) 

Price £800 

BEGINNER'S GUIDE TO INTEGRATED 
CIRCUITS by I. R. Sinclair Price £320 

INTRODUCTION TO MICRO- 
PROCESSORS by D. Aspinall Price £540 

PROBI.EMS IN ELECTRONICS WITH 
SOLUTIONS by F. A. Benson Price £450 

PRINCIPLES OF TRANSISTOR CIRCUITS 
by S. W. Amos Price £450 

ELECTRONICS FAULT DIAGNOSIS by 
I. R. Sinclair . Price £300 

FOUNDATIONS OF WIRELESS AND 
ELECTRONICS by M. G. Scroggie Price £425 

110 ELECTRONIC ALARM PROJECTS FOR 
THE HOME CONSTRUCTOR by R. M. 
Marston Price £3-30 

NEWNES TAPE RECORDER SERVICIN 
MANUAL VOL. t by J. Gardner Price £840 

VOL. II Price £840 

TOWERS' INTERNATIONAL TRAN- 
SISTOR SELECTOR by T. D. Towers 

Price £500 

* ALL PRICES INCLUDE POSTAGE * 

POWER UNIT 
R.gutat.d - 
Voltage adjustable from 1-35e at 2 amps. Short circuit 
protected. Voltage and current meters incorporated. 
Fuit Kit l parts £48 + 9% VAT or assembled and tested 
£51 + 8% VAT. 

Springbank Road 
ChesterfIeld (31475) 

Derbyshire 

NB-DELIVERIES ON ALL ITEMS MAY TAKE UP 
TO 28 DAYS. DEPENDING ON AVAILABILITY 
AND DEMAND. CASH IN REGISTERED ENVELOPE 
OR POSTAL ORDERS CAN REDUCE TIME by 
NOT HAVING TO CLEAR CHEQUES IUUUUUUUUSUUU 

1NTE R LvO.C.K1NG 
I PLASTIC STORAGE OIAWERS 

DJKfl 
PRICE5I1 

'e,.,,, t.n:tL r 

devised for storing small 5 SIZES 

parts and components: ALL INTEIILC 

resistors, capacitors, diodes, transistors. etc. 
Rigid plastic Units interlock together in vertical 
and horizontal combinations. Transparent 
plastic drawers have label slots. ID and 2D 
have space dividers. Build up any size cabinet 
for wall, bench or table top. 

As supplied to Post Office, 
Industry and Government Depts. 

SINGLE UNITS (1D) (5m X 2+ifl x 2+in). 
U-90 DOZEN. 
DOUBLE UNITS (20) (Sin X 43m x 21m). 
£490 DOZEN. 
TREBLE (30rc490 for B. 
DOUBLE TREBLE 2 drawers. In one Outer case 
(6D2), £725 for 8. 
EXTRA LARGE SIZE (601) £625 for 8. 

PLUS QUANTITY DISCOUNTS 
Orders over £20. less 5%, 
Orders over £60. less 71%. 

OS"ABET LTD WO nicke reae,torrnars 
IVI aauoegst orner things 

LOW VoLTAGE TRANseoaMEas Per,,, aven au. 
6.3V iSA Q; 3A t3 eA Cl' c4'25 12V l'sA (2.51 3,5 t4.25: 
SA CT El; 11V l'SA CT t4'25 24V l'SA CI £4.25; 3A Cl EL 
5A CT £10; OAC'T £15; I2A CTE2 aOV 3A C'rclo;sov nA CT 
tal. 
TWIN SEC TRANSFORMERS; P,I,,, 240V aa, 
6V OSA + 6V O.BA' 9V OCA a 5V O.6A: 12V O'OSA a. 12V 
n.25A: 2CV O'lsA a 12V 0'lSA ali at aech: 15V0'75A a 
l5VO75Acm15vl'sA* tsV1'5At5IeVlv.tnVlAt4.5C 
18V ISA a 18V l'SA £S.TS 20V l'SA a 20V ISA csrs 
12v 4A a 12v 4A 07.50. 25V 2A a 25V 2A £7.50. 
MIDGET RECTIFIER TRAI4SFORMECS; P0,,, 340V 0. 

0.0.0V l'sA 0,9.0.9V IA 02.25 oaCh: 12.012V tAo, 20.0.20V 
0'75A £2.05 auCh; 9.0.9V O.3A o, 12.012V 0'25A o, 20.0.20V 
O'ISA £2 04CC. 
LT TRANSFORMERS TAPPED SEC; Pri,,, 200V 4.0. 
0.10.12.14-16.10V 2A t4; CA 05.25 0.12.10.20.24.30V ZA £4.50: 
CA 07.50' Ø.5.20-3090V lA £5255 ZA £750; 0.40.50..80.lOo- 
110V IA £7.50. 
MAINS TRANSFORMERS; PeIn, 200V cc. 
250.0.250V 00e,A 63V lA £1.05 inn P 0 P CoO VAT. 
258V lOOmA h-3V ZA 02 10 i0C P. & P. and VAT. 
V O-SA Cf-Ia no P. OP. and VAr, 

110/240V alo. ActO 20W 02-15 no PJ,_P..ydVA'C 
SPEAKER MATCHING AUTO TRANSFOBMERS 
12w. 3 ton o, 15. Ceo, down. £2.25 inc. P. 0 P. and VAT 
LOUDSPEAKERS 
20w 0(1. OlIn 80,25Cl. 294,00,001'S; 30035(1.39103.160,901'S, 
,jic,fl.SdCCP,; 70 40,03. 16.250,90(1. E2eaeP,;8 as,,, 
4.8 0,255'S. 0270; 8/na 0/50270 inc. P. ¡P, .00 VAT. 
'INSTANT" BULK CASSETTE/TAPE ERASER 
instant erasure ut casetta, cod tape spool, coy diamela,, 
dnmsgno,,er t.pet,aada. 200l240Vs.e.00100.P.&P.uoo 
VAT. 
POWER SUPPLY, TWIN OUTPUT: PrIm 240V 0.0. 
Now. 0 Br,,rah maflulaCtu,,,. Smoothed 4.0. output 20V l'SA, 
Pius 3,06100.0 ISV lOOmA. pius 12V s.C. 0-SA wrtt, d,ag,am. 
£4.75 roc P. & P sea VAT. 
CONDENSERS 
Electrolytic. W/E. 1000,50V 3vp; 4700/40V SOp; Pape, tubule,. 
WIE, .47/600V. 2.214000, 47/160V ail 2Sp 0406 ILlS pOe 10001. 
Erectroiytioao,awtartninai 1200175V SOp. 

EDGWISE LEVEL ,0ETEM FSD 2000 
See, IS a 10 e 20mm. 000. £1.3S Inc P & P and VAT 
PRINTED CIRCUITS ETCHING KIT 
Make your Own PC Board,; Comprehensive CommercIal kit. 
lnst,uotl000, £4 inc. P. & P. and VAT. 
MULTI WAY CABLE, SCREENED PVC COVERED 
36 woo 01; 29 way isp; iv way sop; 0 way 25p; 4 may Oep; 
2 way lop; I way Sp per metre. Fig. O Stereo wIe. £1.25 
15 metrno. 

. 

. 

. 

. 

. 

400W-500W-1kw-1 5kw, Various baitery I/P voilages 
available. 

AUTOMATIC INVERTORS 
These units have built-in battery charger which functions 
whilst mains are healthy. Upon mains failure ueit auto- 

matically switches to invertor operation ensurieo no 
inleruptiOn of supply. Send SAE. for price lists. 

RHYTHM GENERATOR 

k - - 
= - 

TUNER UNIT 
May be purchased separately In matching slim line case. 
As full hit or Individual parts. 
Send S.A.F.. for price list and specification sheets. 

,,/ILOUDSPEAKERS 

0 inch y.tnm 
This system Is designed for uae with above amplifiers 
rated up to 25w r.m.s. per channel at 80). May be in- 
corporated in an enclosure 295 a 4go a 295mm (115 a 
193 a lisie) approa. eaternal. coestructlonal details 
of which are givee with each bass unit, to provide an 
avergli frequency response of 59Hz to 32kHz. FOur- 
element cross-over, ready constructed on p.c.b. Output 
leads have push-on receptacles to null syeaher tags. 
Cross-over frequency is 2-8kHz approu. 

TRA N SFOR M ERS 

SPECIAL OFFER 

Miniature Mains Trans. 
6-0-6v-6 VA. 
12-O-12v-6 VA. 
(il-29 + 25P P & P.) + 8% VAT Pd 
Transformer and coils manufactured to customer speci- 
fications both in High Volume and Small Order capacity. 

TRADE AND EXPORT ENQURES WELCOMED 
ON ALL PRODUCTS: 

ASTRO ELECTRONICS 

I 
I 
I 
a 

I 
I 
I 
a 

I 
I 
I 

UI U U U U U U U U U 

INVERTORS 
KIT FORM or BUILT UP. 

u u i :! 
240v-50HZ from your 12e car battery. 

0/P Powers available. 25W-40W-75W-150W-300W- 

uu u u u u u u u u i 

PE. ORION STEREO 
AMPLIFIER & TUNER 

. .5 

p - - -'f- R, 

May be mounted Slim line or stacked as above. Parts 
available separately for both units. 
20 + 20 Watts r.m.s. into 8 hm load. Distortion less 
then 01% 100Hz-10khz. Frequency response ± 1dB 
20 Hz to 20kHz. Hum lacet virtually nil with eolume full on. 
ThIs is a power amplifier of superb quality incorporatIng 
the cero latest design features. Protessionat hl-fi en- 
thusiasts have Classed ft as fantastIc and real value for 
money. The CCT Incorporates a tow fluo4ranstormer 
and inputs for disc, tape, tuner, etc. 

UUUUUUUU I 
ASTRO I:NmON 

: 
SAVE 
FUEL U 

u 
Complete kit of parts for this proven and 4ested system. 
(Luto + hOp P. P.) + 8% VAT or ready built with 
only two connections to after. 
(fl490 + hOp P. L P.) + 6% VAT. U 
Consider the adeantages: 
Fuel economy. Faster acceleration. More power. facet- 
teni cold startIng. Smoother running. No contact breaker 
burning. Less eohaUst gases. 
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37 VANGUARD WAY, SHOEBURYNESS, ESSEX. 
Telephone (03708) 5543. 

My Access or 
Shop - 220-224 West Rd.. Westcliff-on-Sea, Essex. for which I enclose £ ...................................... Barclaycard No. is ........................................ 

Telephone Southend (0702) 351048. .. PE/1277 - - - - - - - - - - - - - - - - - - - 
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Ss.100 
Bask active Stereo tone control module to provide ±15dB on 
boss at 301fr and on treble et 10KHz. £300 
ss.101 
Stereo pre-omp suitable for ceramics, tape, radio, etc. £275 
SS.102 
Stereo pre-amp for mag. pick-ups. £445 

F.M. STEREO DECODER, phase lock loop type, with LED 

indicator showing when a Stereo transmission is being 
received. £5.25 

WHEN ORDERING 
ALL PRICES QUOTED INCLUDE VAT. AND GOODS ARE SENI POSI FREE 

IN U.K. Owing to time bitwe.n sending our od. to thit '00mal end the time it 
opp.oms, prices mrmay be sobiect to olterotion without notice. EROE. 
ORDER RY ACCESS OR RARCLAYCARD - SIMPLY LET US NAVE YOUR 
NUMBER. i 

Stirling Sound Dept. 
PE? 277 

55.140 40 watts EMS, into 40 ccn94V. SS 360 ÓOV/2A £12.75 
£6.50 55.370 70V/2A £14.75 

SS.160 64 wottt EMS, into 40 oting 50V. 
Sennitinity - 350meV, Distortion 55.310/50 Stabilised power supply unit with 
typkolly 0.1%. 5"e31"eli". £850 variable output from 10V to 50V/2A. Short 

SS.1100 405 circuit £1 7.75 aftsRMS.,mn protected 
Distortion et halt-power, typically 

0 £1050 SS.300 Power stabilïsing unit voriable from 
HS.160 MeI1tm-ttnned heotsmnk tor SS.140 0m, 10 to 50V/8A for oddig to un-stabilisea 
HS.1100 Ditto tor SS.1 100 £1.5 supply units £5.50 

Improved circuitry and performance standards. More to choose from0 _- - - - - - - - - - - - - - - - - - - 
ToSTIRLINGSOÜND 

NAME .......................................................... 
I 

Pleasesupply ................................................ 

I I - 
ADDRESS ..................................................... I 

I 

UNIT ONE 
Combined stereo pre-amp . 

& active tone control unit. f s. 

Input sensitivity 5OmV for 
200rvV out 10-16v operation. Bass -' 
±15dB at 30Hz, Treble ±15dB at )' / 
10KHz, Balance control, Volume control. For 
ceramic pU., rodio or tope inputs. WITH FREE t 

CONTROL PANEL FASCIA. £9.00 

UNIT TWO 
With control facilities similar to UNIT ONE but for magnetic 
cartridge input. Input sensitivity - 5mV for 200mV out (con be 
varied). WITH FREE CONTROL PANEL FASCIA £1243 
CONTROL PANEL FASCIA availo ole separately 50p 

AMPLIFIERS 3 to loo WATTS R.M.S. 
Ready assembled oc PCE,., tested aed guaranteed. Easy 
to Connect. With iestruotioe. Output ratingS ±1dB. 

SS.103 IC. crop. 3 wotts R.M.S. using 
20V/BO or 14V./40. Input lOOrnV. 1285 

SS.103-3 Stereo aersioe of obooe, 2 I.C.s £5.00 
55.105 5 wottS R.M.S. intO 30 using 13.5V. 

Snetitluity - 3OmV. TIfO - 03%. 
a 2 a 1°. £3.95 

SS.1 IO 10 watts EMS, into 40 uong 24v. 
Seesstroity - 6OmV. TIlO - 0.3%. 
3/e2a 1'. £4.65 

SS.120 20 watts EMS. ieto 40 using 34V. 
Sensitio4y - 8OwV. TIlO - 03%. 
3/'a 2 a 1". 15.15 

SS.125 25 wattS EMS. ieto 80 using 20V. 
Senitioity - l4OwV. Di,tortioe - less 
thon O b5% into 8. S/N better 
thon 70dB. . 17.25 

POWER UNITS 
Every Stirling Sound Power Unit is tested and 
guaranteed under working conditions before 
despatch. All units except SS.312 include a 
stabilised low voltage take-off point (13-15v) 
for pre-amp, tone control, radio tuner, etc. 
Outputs quoted minimal unloaded ratings. 

55.312 12V/lA £6.60 
55.318 18V/lA £6.95 
S5.324 24V/lA £7.65 
55.334 34V/2A £8.75 
S5.345 45V/2A £1075 
SS.350 50V/2A £11.75 
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Sound 
Britain's most go-ahead module manufacturers 
CHOOSE THE ITEMS YOU WANT AND BUY THEM THE STIRLING SOUND BARGAIN WAY 
whether for a new system, to up-grade what you use now, to build a disco or P.A. outfit, a 
domestic intercom or any other device where an amplifier might be used. Whatever it be, there's 
a Stirling Sound power amp for it up to 100 watts R.M.S., together with a choice of stereo tone 
control/pre-amps. Build with Stirling Sound now! See what you save and hear how good it 
sounds. 

Made in our own U.K. 
factory and sold direct to - 
you, the user 

. P 

SATISFACTION - 

ss.1 loo .. GUARANTEED - SS.370 

I ¡ 1 1 
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POTSCAPACITORS,BOXES,INST.CASES,DINPLUGS,RESISTORS. I 

i Computabits Ltd, 41 Vincent Street, Yeovil, 
ETC.. ALWAYS IN STOCK. POSTAGE AND PACKING 20p EXTRA. 

J 

J 

Somerset. Tel. (0935) 26522. 
1978CAT.AVAILABLEJAN.PLEASESEND4Op. 
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Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, -Surrey 

AITKEN BROS. 
35, High Bridge, Newcastle upon Tyne 

Tel: 0632 26729 

S..OEC. 
Ç - This, the most popular Board is designed solely 

for the use of discrete components and is parti- 
- cularly useful for basIc educational purposes. 

(No. of Contacts: 70) 
PRICE £2.13 Inc. VAT 

- -.f 

T-DEC 
This Board allows 2 TOS or i DIL IC Station to 
be used and so is primarily intended for discrete 
work or for linear IC application where consider- 
able numbers of discrete components may be 
required. 
(No. of Contacts: 208) 
PRICE £3.93 Inc. VAT. 

p-DEC 'A' 
The p-Dec 'A is specially designed for ease of 
use with IC's and allows 2 DIL or 4 105 stations 
to be used but will accommodate discrete com- 
ponents with equal iaclllly. 
(No. of Contacts: 208) 
PRICE £4.31 Inc. VAT. 

p-DEC 'B' 
The p-DEC B' Is for simIlar uses as p-DEC A, 
but has two 16 lead IC sockets as part of the 
Board. 
(No. of Contacts: 208) 
PRICE £7.55 Inc. VAT. 

PANEL METERS 
- Dims: 60mm x4smm. 

SOp amp, lOOp amp, SOOp amp. 1MA, 5MA, 
IOMA, SOMA, 100MA, SOOMA. I amp, 2 amp, 
25v dc, 30v dc, 50v ac, 300v ac, "S", "VU', 
50-O-SOpa, i 00-0-lOOps, 500-O-500 pa. - PRICE4.13inc.VAT. 

WIRE THREADING INTROKIT £660 
Spare bobbins - Blue, Gréen, Pink, Copper . 0-40 
Oryx temp. cont. iron and stand £11.05 
Microshear cutters (with safety clip) £284 
Quality tweezers 0.90 
Conductive paint 3g tube" Elecolit 340" £2.30 

COMPARE OUR PRICES! 
TERMS: Add 35p P. & P. per order (Oryx iron and stand 45p 
P. & P.). Add 8% VAT to all orders-Overseas-Allow £1 extra 
for P. &P. 
MAIL ORDER ONLY: Access available. Trade enquiries 
welcome. 

ZARTRONIX, 115 Lion Lane, Haslemere 
- Surrey GU27 1JL 

YOUR OWN 
WHY NOT! 

COMPUTER 

The Microprocessor Users Group can help you 
build ¡t, with a regular magazine of circuits and 
software, plus free use, of ou software library, 
free technical and programming assistance and 
discounts on all components systems and services 
sold by us. For full details write with S.A.E. to 

 Glass fibre P.C.B. 
High sensitivity (l0OmV 10k) 

High grade components used through- 
out: Texas, Mullard, R.C.A., Plessey, etc. 

Low distortion (01%) 
Low profile (lin high 3in x 3m) 
75% efficient 
Accepts most mixer/pre-amplifiers 
Four simple conhections 

Use up to lOPRE-AMPS with 1 power j 
supply 

Printed circuit board assembly with 
treble and bass controls plus slider 
volume control £6 50 

You may order as follows: C.W.O. (crossed cheques, POs, M.O.s etc)-C.O.D. (6Op Hours, 9.30 a.m.-5 p.m. 
extra). We accept Access and BarcIaycard-send or telephone your number-do not Monday - Saturday. 
send your card. Add VAT at 8% to orders for 50 and 100W systems and at 12-% for 25W Callers welcome. Tel. 
sysfems (including preamp if ordered at same time). (01) 684 0098 

I 

TAM1000 100W 4 ohmS 65V £980 
TAM500 50W 4 ohms 45V £750 
TAM250 25w 8 ohms 45V £575 

POWER SUPPLIES 
For i or 2 TAM250/500 £750 
For i or 2 TAM1000 £980 

(Carriage 50p onsupplles) 

Suits loads 4-16 ohms 
20-20,000 Hz ±1dB 
Silicon circuitry throughout 

MIXER/PRE-AMP. 
ALL PURPOSE 

-. (with 60mm slider volume) 

j.. 4 
I Suitable for multiple input systems 

High and low impedance inputs 

I Built-in supply smoothing 
i High sensitivity 

t 20-20,000 Hz ±1dB 
I -60dB noIse level 
I Accepts a wide variety of inputs 
I 

Wide range bass and treble controls 

BEFORE YOU BUY AN AMPLIFIER MODULE-CHECK: 

D1'E IT WA!E * 30A power transistors * 2-year guarantee. 
I I V * 3A drivers (100W unit) * Integral output capacitor 

Then compare with the Tamba range-excellent value-25, 50 and 100W R.M.S 
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Call in and 

TOP 400 

orders 

see us 9-5.30 

SEMICONDUCTORS 
EXPRESS U.O. 

received 

Mon-Fri 

SERVICE 
despatchad 

9-5.00 Sat 

FROM THE 
BY RETURN 
same day on 

Trade 

LARGEST 
POST-all 

stóck items 

and export 

RANGE 

enquiries 

IN THE 
Please add VAT 

welcome 

U.K. 
to your order. P. 

PRICE 35p POST PAID. 25p FOR CALLERS 

MICROPROCESSOR COMPONENTS 
u P. lOp AAMS TRISTATE 

2100-2N 3OO BUFFERS t 2102-2N 
2102-2N 2.10 

2N696 035 2N3703 0.1$ 2N6126 5.4$ SCOOt 016 80116 120 BFX8O 035 INTEGRATED CIRCUITS 
DMS1L.S95 14$ 

2111.204 300 DMO1LS96 145 RAM i .93 I 
2N69r 0.x 2N3104 0.1$ 40361 050 BCO6O 0.3$ 80131 0$l SF087 030 2112-2N 300 OM8ILS9I 145 I 1251 FOR 25 pca. 

¡ 2N698 0.02 
2N699 0.55 

2143105 015 
2043706 0.16 

40362 00$ 
40363 130 

BCO6I 5.35 
BC167 012 

B0132 0$4 
80135 031 

avoua ox 
BFXBO 125 

CA3020 2.00 
CA3C2OA 2.29 

LHO800 1.7$ 
LM1008 152 

1M570 3Q 74C9200 DM8ILS98 145 I IM611B 1$5 ROMS 
2N7D6 0.25 253701 OlI 40406 060 BC168 012 B0136 0.37 BFV5O 0.25 CA30288 129 LM1$2$ 175 T&0621 21$ MM5214 2595 8080A 8 BIT MICROPROCESSOR 
2N706A 0.2$ 2743708 013 40407 0 52 BCI6O 0.02 B0137 035 BF'051 0.25 CA3028A i . Dl LM3301N 0$5 TOAS6OA i SO PROMS FAMILY 
2N708 0.25 2N3709 0.1$ 40408 075 BC17O 0.1$ BDflO 0.w BFv52 0.x CA3030 135 LM3302N 10 1M661B 100 74S287 $33 
24709 0.50 2N3710 016 40409 0.7$ BCOO1 01$ 60139 0W BFYS3 3.34 CA3030A 3.5 LM3401 070 TA700 3.91 MM52040 1050 p ChnneÌ 40 Pn (33.45 

2N718 - 0.27 2N3711 0.11 40410 01$ B0l12 o 14 50140 0. 40 aFOSO I. 20 CA3045 I . 40 LM3900 0 1$ T$.5930A 1. X 1102A0 IO IO 0P8224N I0C4 GenorolOr 0416 

2N718A 0S4 2N31I2 1.20 40477 3.45 5Ci71 020 50239 0.40 BRY3O 0.50 C53046 0.59 LM3905 l50 TkA93OB 1 27080 35$5 0P52280 SYSIfl Cont,oIIr, (7.00 

2N7205 0.60 2N7I3 2.30 40594 ('80 BCI1S 0.20 80240 045 eSx2o 0.33 CA3048 3.33 LM3909 064 TAO100 Ils DP$272N 4 ad POS £3o8 

2N914 03$ 2N3714 245 40595 090 BC179 0(3 BD241 045 BS021 032 CA3049 1.80 MC1035 11$ TBA120 0.1$ ISP5A5000 SCUP Cpu cop 

/ p 214916 0.30 2N3715 2.55 40673 015 BCI82' 0.11 80242 060 50105 140 CA3OSO 242 MC1303 103 TBA400 200 ISP$A600N 4hIflflel CPU chip (jØ.Ø 

2N918 0.31 2N3116 3.ß ACl26 04$ BCIS2L 0l4 BD243 0.60 BU205 3.35 CA3052 162 MCI3Ou 1.40 TaAuoo 

ORbS 025 2N3771 1.95 ACI21 045 BCIO3 Oil 80244 065 ME0402 0.2$ C53000 0.1$ MCI305 1.40 TBA5000 230 
2N930 0.2$ 3543777 200 uCry 0.4$ BCI83L 014 80245 0.65 ME0404 0.1$ CA3080A Ill MCI31O Ill TRAStO 22l 

CLOCK MODULES 230 257731 030 
2N1132 031 

2N3773 2.90 
2N3789 2 

AC1S1V 0.40 
AC1S2V 

8C184 ß.3 
BCOÔ4L 014 

BD246 066 
B0529 045 

ME0412 0.20 
ME4102 0.10 

C530& 0$0 
CA3088 lib MC1321 144 

MC1O3O 100 
TBA5lOQ I 1 S U 

- - TBA520 2(7 I l_ . g g DIGITAL 
2N1613 03$ 2N3790 3.10 AC153 065 BC207 ois 60530 040 ME4tO4 0.10 CA3089 2.52 MCI350 090 TSA5200 23o 
2N1111 0.30 2443791 310 ACIS3K 0.55 acoos 016 nov20 ioo MJ451 15$ CA3OSO 4.Q Mc1351 1.20 TBAS3O Ill 

2141893 034 253192 3. 5G AC176 o su BC212 O . 14 BPI 75 0 08 MJ490 135 CA3l30 Oli MC1352 I 10 TBA5300 2.01 BiIt .nd eed- ,qire oniyw,cnnd 
2142102 091 2N3794 0.20 ACI76K O 60 BC2I2L 0. 11 apr21 oss MJ491 i 45 LM3O1A 06? MC1454 191 1B5540 Z.2l n.nuo,n,o, o COflPt, 12 O 2r &,n, 

2442218 033 2143811 036 5C187K Ø.4 BC213 014 BPl2 0.05 MJ2955 125 LM3O7N 0.40 NE555 0.40 1BA5400 n,0dIO 
MAIOO2F 12h, Sin d.wI.y tour 

2N221$A 031 2N3820 031 AC1$8K 060 5c213L 016 SF152 025 MJE3IO OSI LM304 2.45 F40556 170 185550 313 MAI002H 2u0, Sur dupl.y $0.60 
252279 035 2143823 000 ASili I .00 BC214 0.16 SF153 025 44J37O 0.54 LM3O1N 0.4$ NES6S I . w 1555500 3 n MAIOIOE 12h, Mur d.$puy 14. $4 

2N2219A 0.36 2143504 OSI 50162 1.00 BC214L 0.11 SF154 025 MJE371 0.60 LM3C8C 1.52 NE566 165 TBASGOO 3.fl uui000 24h, o.n u.p'y $4.54 
252220 035 2N3906 0.fl AFIO6 055 5C237 014 SF159 035 MJES2O 04$ LM3OSN 0.45 NESO7 $54 1BA570 1.29 

2142221 020 2N40 061 AFIO9 07$ BC238 012 SF160 OX MJES21 0.65 LM3OSK lit SASS6O 54 185.5700 139 CAR CLOCK MODULE 
2N2221A 026 2N4037 0.95 AF124 06$ BC231 015 SF167 060 MJE2SOO 1.50 LM3I1K 3.3e SAS57O 250 ThA6418 2.70 M01003 SuiS Thurud 12V supp'y nd 

2N2222 0.2$ 2N4058 020 AF125 0.65 SCOlI 011 SF166 0.40 MJE3OS5 0.95 LM3I8N .3$ S042P $25 1BA651 220 lour.wgIl ,oduIe. C,y.$.I COfl$000o4 17.50 NATiONAL 
2022225 020 254059 015 AF126 045 5C253 0. SF167 03$ MP9III 0.35 LM323K 7600114 ix TBA700 1.52 Dol. SOeur Sp r SAE 

2142368 025 ¿F14060 5.29 AF139 0.69 SC2O1A 0.11 SF113 005 MP8112 0.40 LM339N 0.40 76003N .29 TBA7000 1.61 

2N2369 0.2$ 2N4061 0.17 AFISA 5.54 5C258A Oil SFIli 025 MP8113 0.4$ LM348N 150 76008K ISO 1557200 230 
252369* 020 2N4062 0.19 SF200 1.20 BC2596 0.11 BF176 025 MPP1O2 030 LM36ON 275 76013N ISO TSA7SO l$l 
2N2644 0.75 2144126 0.11 AF239 0.6$ 5E341A 024 SF119 030 MPSAOS 0$ LM37ON .$4 76013ND 130 rBA750O 201 'What a microprocessorP'-a complete 
252641 1.40 264299 020 SF240 114 5C220 024 BFI8O 5.35 MPSAO6 025 LM37IN 170 76018K ISO TSASOO $25 

TBA81O 1.25 teach yourself course with cassettes brochure 2N2904 034 
2629049 031 

2F449l9 065 
2N4920 0.75 

AF279 040 
AF280 0.55 

5C263C OX 
5C300 0.40 

89181 036 
SF182 035 

MPSA12 0.40 
MPSAS5 025 

LM372N 170 
LM373N 260 

76023N 145 
76023ND $29 TBM2O $2$ £9.95 md. VAT & P. & P. 

2N2905 031 2N4921 05G 5C107 0.15 SC30I 0.40 SF183 040 MPSAS6 0.2$ LM374N 310 76033N 2.20 TSA92O 2.90 

2N290S9 0.3$ 2N4922 0.55 SCIO9 0.15 SC303 0.50 BF184 0.00 
BFI8S 

MPSUOS oso LM317N 1.70 
LM3T8N 

76110N 118 
76I1 151 

T5A9200 2.99 
18A540 9.9 NEW SC/MP RETROFIT KIT 2N2900 0.20 

2N29065 os 
2N4923 0.70 
2645150 060 

5C109 0.15 
SCII3 020 

5C307 OIS 
0C308 ors 

0.35 
SF194 OIS 

MPsUO6 0.08 
MPSUS6 0.55 

225 
LM379S 3.95 7611614 1.66 TcAr6oc $95 

2N2901 029 265191 0.70 BCI1S 0.20 SC3C9C 0.16 SF195 01$ MPSUSS 0.60 LM380-6 090 76131N 120 TCA1605 $61 Now available from stock this new SC/MP/11 
2N2907A 025 265192 015 SC116 019 5C311 014 SF156 OIS TIP2SA 045 LM3SON 0.9$ 76226N 108 (CAVO 225 Retrofit, which enables existing SC/MP Intro 
2N2924 OIS 2N5195 090 BCII6A 020 SC318 013 SF197 017 TIP29C o.90 LM3S1A 2.45 76fl7N 120 TCA280A 130 

rCA2goA 313 Kit users to evaluate the new SC/MP/11 2N2925 Oil 
2N3019 0.55 

2N5245 0.34 
255294 0.40 

SChi 0.22 
BCII8 020 

SC327 0.20 
SC326 5.$9 

BF198 018 
SF200 0.35 

71P304 049 
1103CC 045 

LM3SIN 160 
LM392N 125 

76228N 141 
76530N 070 TCA420A 5.94 Microprocessor-18.4O excl. VAT. P.& P.75p. 

2N3053 0.26 295295 0.40 SCII9 030 SC337 0.19 SF2263 025 TIP3IA oso LM3S4N 146 76532N 1.40 1CA730 322 
2N3054 5.54 2N5256 040 5C121 0.45 SC338 021 SF244 035 15F31C 066 LM396N 060 76533N 1.20 1CA740 278 
2N3056 0.70 2N5298 04e 5C132 030 SC547 012 SF245 0.40 flP32A 0.55 LM387N 1.00 7654454 1.44 ICA7SO 

263390 020 2N5447 015 Sc134 o.o SC548 012 SF246 015 TIP32C 0.75 LM38SN 5.90 18545N 166 TcA76O 134 TRIACS PI..60 
253391 020 2N5449 (.5 BCI3S 020 SC949 013 SF254 024 TIP33A 090 LM399N 1.00 76546N 144 TCA900 313 P04 000V 

6 0058 0.10 76 
2N3391A 020 2N5449 OlI BC136 019 Scvx loo SF255 024 TIP33C lb LM702C 0.15 1655074 035 UMITO 2.00 8,P 1.10 

D'IS 20 n1p 1.75 
2743392 016 255457 032 SC137 0.26 BCV3I 100 SF257 037 TIP34A 090 LM7O9C 095 185525 055 UAA18O 200 l2.rop 0.85 2Sornp 2.00 
2743393 OIS 
253384 OIS 

255458 033 
255459 029 

SCI4O 035 
SC141 000 

5CY32. 1.00 
BCY33 loo 

SF256 045 
SF259 049 

13P34C 1.20 
TIP35A 250 

LM7O9N 045 
LM7IOC 060 

765705 168 
7662074 090 THYRISTORS PI..IiC Ciao us 

2743439 049 255484 034 SC142 0.30 BC034 1.00 SF459 050 1'1P36A 260 LM7ION 060 7665074 l'lo VAT 4 oran 100V 0.358 orap 700V 043 12 orap 100V 057 
2743440 0.94 255406 039 8C143 030 BCY3S 200 SF039 025 TIP4IA oro LM723C 055 7666074 0.60 4 orap 260V 000 Io 8517200V 0.44 112 oran 200V 085 
2743441 091 2746027 050 5c147 D'IO BCV42 060 SFS21A 290 TIP4IC 090 LM723N 075 766665 . 092 Ali Our prices 4 orap 4005 0.05 18 oran 480V 0.43 12 orap 400V Dli 
253442 13$ 2746101 0.45 BC148 012 SCV58 0.25 SFS28 1.09 TIP42A 090 LM74IC 086 18.A320A too EXCLUDE 

VAl. Please VOLTAGE REGULATORS 253638 OlI 
2536380 016 

256107 042 
2746105 0.10 

SC149 014 
SC153 0.27 

5C159 0.3$ 
SCY7O 0.2$ 

SF061 030 
SF696 0.30 

TIP42C loo 
TiP2955 0.6$ 

LM74174 0.40 
LM741'6 040 

18,63505 248 
14,6521 lOO enclose 500n,A 10202 Pe.,rroe 5, 12, iS, 24V 1.50 

253639 030 256121 034 BCISO 021 BCV7I '0.26 SF529 005 TiP3055 0,55 LM747N 090 1AA522 .go 40p for posI 506enA 10202506430eS. 12. IS. 28V l'os 
253041 020 2748122 0.41 BC157 014 BCY72 0.24 SF030 025 TiS43 0.43 LM148.8 055 14.5650 0.60 and p406mg. I amp 10220 P0511100 5. 12, IS, 20V 1.35 

253102 013 256123 043 BCISO 014 SOilS 090 SF084 025 LM748N OSS T&5580 175 1 OfllP 10220 Negurmue S, $2, 15, 24V 2.4e 

4e4de41wø 

A.Aarsma. 's 

A. MARSHALL (LONDON) LTD. DEPT. PE. 
LONDON-40--42 Crtcklewood Broedway NW2 3E1 

Tel: 01-452 0161. TeleX: 21492 
LONDON-325 Edgware Rd W2. Tel: 01-723 424213 
OLASGOW-85 Weet Regent Street 02 200 

Tel: 041-332 4133 
BRISTOL-1 Strette Perde, FlshpondX RO B516 2LX 

Tel: 0272 654201 

CATALOGUE NE * 
COMPLETE BUYERS GUIDE TO 
ELECTRONICS COMPONENTS 

MICROPROCESSOR SYSTEMS I 
SC/MP INTROKIT C61.ß1 eac. VAT 
Bodg.ttroduchontoSC'MPmrCrOOroc:ssin9- 1M 6800 

u 

SC NEW FROM MÔT0ROLA 
Complete with eaplanatory data and applications- 

f 
IVI I 

Natrottai Semiconductors 

KEYBOARD KIT £8584 ecc. VAT. n rr A build-it-yourselt microcomputer designed around 
the Motorola M6800 Family. 
Kit Contains CPU )MC6800). 25608 RAM (2 o MCM68IO 
AP), 

r 
ii 

I q 
l y Budget VOU tot Teletype substitute. The calCulator tyPe 8 bit tratare buS yo 

keyboard provides manual I/O Commands to Introkrt. t2 bit Ficiste address 
20 P.LA. )MC6820), i o AdA (MC6850). Hes- 

Keyboard, Hex-display intertace to audio cassette, plus 
f! n 

I 
? J 

Full Instruction and data supplied wIth each kit, Cow- 5t2 byres rum. 
plete kit easily mutes with cassette recorder. 256 syrea am. 

all additional components. Easily expanded. Single SV 
supply needed. 72 basic (nlructions. 'r 1190 VAT 

¡ ( 

J 
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WHY NOT PAY US A VISIT AT OUR NEW CENTRAL 

ABOUT 100 YARDS NORTH OF THE WESTWAY 
LONDON BRANCH AT 325 EDG WARE ROAD W2, 

FLYOVER. EXTENSIVE STOCK RANGE. 

PERSONAL SHOPPERS ONLY. 

CMOS + C04000 024 CD4018 Ils CD4041 096 CD4059 5.45 CD4081 025 74LS02 0.24 
CD4001 Q 24 C04019 0.70 C04042 096 CD4060 127 C04082 025 74LS04 0.27 

LOW POW CD4002 0.24 C04025 127 C04043 IlS CD4063 125 C04085 0.01 74LS08 0.24 
C04006 134. C04021 Ils C0404-4 106 C04066 000 C04086 OSI 74LS10 0.24 

SCHOTTKV C04007 024 C04022 110 C04045 1.59 CD4067 425 C04089 177 74LS13 065 
C04008 110 C04023 0.24 CD4046 1.52 C04068 025 C04093 091 74LS32 025 
C04009 064 C04024 0.04 C04047 115 C04069 025 C04094 213 74LS42 1.01 

. C04010 064 CD4025 0.24 CD4049 064 C04070 066 C04095 119 74LS74 049 
- C04011 034 C04027 0.64 C04050 064 C04071 0.25 C04096 lIS 14LSTS 060 

CD4OI2 0.24 CD4028 1.02 C04051 1.06 CD4072 0.25 C04510 2.00 74LS76 0.49 
U CD4013 060 CD4029 1.30 CD4052 106 CD4013 0.25 C04511 230 74LS85 1.40 

r\ I C04014 110 C04030 0.64 C04053 1.06 CD4075 025 CD4516 200 74LS86 0.44 
V CD4OIS 1.15 C04031 253 C04054 1.32 CD4076 117 C04518 2.00 74LS90 1.00 

Ii CD4016 0.64 C04035 1.34 C04055 ISO CD4077 066 CD4520 2.00 74LS92 0.90 
CD4O1T I-Is C04037 1.10 C04056 ISO C04078 025 14LSOO 0.24 74LS107 044 

OPTOELECTRONICS 
FOIl .4g. of Opto 
device. In 
cStilog. 

TIC 209 012 tOO * pci. LEDS 3m0t Sed lop. G. 20p. V 15p 
Sp.et Sod Sip. Gy Oip. Y OSp 

Many mo,. typos Sited fl Out neo Catalogue- 
sylotcelli, light SoctChet etc 

DISPLAYS 7 Segment g' S,ngIe Double O,*piiy 
0L704 200 3.00 0-Sn Sed 
00.707 2.00 3.00 03m Sod 
00.747 2.54 3.49 OSIn Sed 
00.750 2.04 3.49 05,n Sed 

I 14LS138 127 74C MOS I LOW PROFILE 
I T4LSISI 113 I 
I 74LS157 117 74C00 0.26 I 74C8S ISO SKT 
I 74LS160 1.40 74CO2 026 

I 
74C60 344 I 

I 74LS161 ISO 74C04 026 74C90 0.91 I - 
I 74LS162 I-SO 74C08 024 7oCt07 I-30 I 

.TISI!O2, 

I 
74LS162 i-so 74C10 024 T4C1S1 262 I 

74LS163 I-SO 74C20 3.24 
I 

T4CISt 23S I 

t 74LS164 IS2 74C30 0.24 
I 

74C160 1-IS I 

I 
741S173 2.35 74C32 028 

I 

74C161 1.18 I 

I 
74LS17 l-20 74C42 0.93 

I 

t4C162 I-Ia I 

I 
74LS175 1.20 74C48 230 

I 

74C163 1.18 
I 

I 22 PIN 030 
74C73 0.54 74C164 1.04 8 PIN OIS 

I 
24 PIN 0.35 

74LS 74C74 0.54 74C173 o-45 14 PIN OiS 28 PIN 0.40 
74C76 0-58 I 74C174 Q-95 16 PIN 018 i 40 PIN 055 
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HI»FI 
December issue 40p 
On sale Friday, November 18 

.4'. 

POWIM AMP MODUlES 440Ml EUROPE 

ti 1,04 1dm, A annA 45, Ia (11.30 (16,30 
CA 004 lOOMmnre 4 ne, 45, Ia (19.22 (49.00 
Ci 1004 0044ta, I anna OS, lo (2322 (fl70 

ELEKTRIK 
(PS I lar ZeCAbOl r .1.1 IDOl 

4e, 4.Ci 1004 a, ¿a 4.CIblll 
lt 2.85 
£14.55 

0 4.20 
((7.90 

tpo o lar 0,CiI0O8 (15.15 (19.70 74 STATION ROAO 

HEATSINUS RATBY 
U1M Sull Vlan St W .90 (430 LEICESTER. L(6 OJN 
lltgl paesI IOU ne .4 (4W ((.60 (2.45 Tu.: (0533J 386211 
0,040 IRaf SOOn, 1.1 t,M (2.30 (3.65 

Honte ñO,l Include VAT end CarOcA,. Peyn,.nt Op on.qu.. FO COO 60p ((SO IlenirS. lapon ne problen,. 
European price, include carriage. Innuroece and handling peynrerrt In $t.rllng by bank draft. PO. 
Inrarnational Giro or Mønny Orde,. Omutt,da Europe please write tor specifiC quote by return. Send SAE or 
Iwo International a.ply Coupon. lar fall literature. Fa000rabln trade quantity pilo. ill on r.que,l. Callable 
Pre-errrp Circuit ¿Op. 

a record turntable, all from readily 
available components. 
Inside this issue: building a pair of 
bookshelf loudspeakers. 

SPECIAL SUPPLEMENT 
What was new at the H arrogate Audio 
Show, the Audio Fair at Olympia and the 
High Fidelity 77 Autumn Exhibition. 

SPECIAL CHRISTMAS OFFER 
A third BASF 1H Super 
Cassette FREE! 
When you buy two! 
ALSO 100 BASF Checkpoint 
Cassette Care Kits to be won! 

AMPLIFICATION 

HIGH DEFINITION - 'MUSICAL' - POWER AMP 

MODULES 

* T.H.D. TYPICALLY .007% 

* ZERO 1.1.0. (SLEW-RATE ) 

LIMIT16V/.S) 

@0W,5ß0Hz 

Module size: 
120x80 x 25rnfTt. using 
glass fibre pch wilh idedi 

-. 

and solder resisi. 
Illustrated wIth ligtIt duty 

healsink. 

CRIMSON ELEKTRIK power amplifier modulo. sr. fast g.ifliflgsr.putatìon s, ne senI sounding, most 
musipal modules available. P.tttsps th, most important testw., 0f Ints d.stgn are euCnptlonal freedom 
trOmcrossoo.r dietofrign Idus to nu .s. of output fr191,51 and zero 1.1.0Th. amplifier I, protected sg. est 
Open and effort circuit lotos and yet will Orlo, s highly t..ctio* lower impedance load whIch Is more 
.pts500tatIns of s ruai loudspeaker. Squse oases maintain frei, ttse times up to flail pow.r whilst 

uamUIaI.d eI.ctroetetiC loads a,. eastly handled wdlt negligible 000r.noot flndasortling time Of I2pS. Dinar 
npoos S/N 0110dB. Rin. tIm, lOpS. Swnsirioity 775.1rO. DC Ceupled. 5hz-35kHz l-dabS. 1H00 '015%. 
100mW. clipping. 500Hz, 

CRIMSON ELEKTRIK power supplie, a,, hr kIr form ter msglmum flesibillry und eatu ¡leo field elitnilne 
torOidcl t,snstormer with s 525-SOSo prlmury und hCrsen. roto SIgo oSpociror, bridge r.otllisr und SII 
being,. 

Heettinks a,. atractIv, black anodleed eurruslons. 00mm wIde. 

Satisfaction! Economy! 
Pleasure! 
Enjoy the satisfaction of building your 
own hi-fi system and save your money 
into the bargain. 
Starting with this issue, Practicàl Hi-Fi 

& Audio shows you how to construct 
an amplifier, bookshelf loudspeakers and 

T03 @l4p 5ò5p 
LARGER RANGE OF TRANSISTOR PADS AND TO 66 1J lóp 5 75p 
INSULATING BUSHES IN CATALOGUE. ALi TO 220 INSULATING KITS 5 Washer 5 Boshe, 
PRICES INCLUDE VAT. MEUNEX 7Op/lT MICA 25p/KIT. 

POST AND PACKING iSp KITS/PADS/SOCKETS/COOLERS. 45p FOR ANODISED HEAT SINKS 

FULL ILLUSTRATED CATALOGUE - SEND 30p FOR POST AND PACKING 

FROM MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
34d QUARRY HILL ROAD 
TONBRIDGE, KENT. 
Telephone: 0732 365910 

I AUDIBLY SUPERIOR 

HI-Fl 

sY EM 

PRICIPER i S lo 25 
8PIN lOp 45p 85p £2.00 
I4PIN iSp SSp £1.05 £250 
I6PIN i3p óOp £1.15 £2.75 
28 PIN 25p £1.20 £2.30 £550 
40 PIN 40p £1.80 £3.50 £8.25 
SANDARD PROFILE DOUBLESIDED OIL - SOCKETS 

T4PIN l4p USp £1.25 £3.00 
16PIN isp 7Op £1.35 £3.25 
MOUNTING PADS 10/PACK 50/PACK 
TO54HOLE Pp 40p 
TO I84HOLE Pp 4Op 
CON VTERS 
TO99TODIL 55p £2.50 
1010010 DII 55p £2.50 
1092/9810105 Pp 4Op 

101810105 Pp 4Op 

1098 TO 105 Pp 4Op 
DIODE CRADLES lOp 45p 

103 iK4Op 54Ei.80 
T0óó i44Op 58E1.80 
T03o2 .l47Op 54C3.20 
HEAT SINK cooLfRs;FITTING 105. 
NF204 i8l4p 5865p 
NF2OS l4l2p 5455p 
NP207 IKi3p SWoOp 
NF209 lWISp 5@75p 
INSULATING KIlS. 5 WASHERS IO KUSHES. 

MELINEX MICA 
TO 3 4 28p/KIT W 30p/KIT 
JO 66 8 28p/KII 4 SOp/KIT 
BUSH SHANK LENGTH REO: 205, 153, 
.12S, .05 .023125 05 .025. For TO 30011. 
TRANSISTOR INSULATION COVERS 

103 5 435p IO W7Op 
TOS 5 WiSp lOW2Sp 
1066 5 @3Sp 10 870p 
POWER SOCKETS 

BUILD u 
¡ dO * oQ 

LOW PROFILIDIL SOCK(TS-TIN PLATED 

a 

READY DRILLED BLACK ANODISER HEAT SINKS 
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SOlDERING IRON i 
for HOBBY0rTRADE 

PRICES: (including VAT and Pand P) 

Irons f3lOeach/ 
BItS 4lp. each 

(But type ZOfitted J 
as standard I. " ' 

O 

p Stands 
f39Oeach 

Solder 2856 

18 watts of power 

incorporates a Short Circuit protected inverter which eliminates the 
problems' of SCA lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCA. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Ready drilled pressed steel case coated in matt black epoxy resin, ready 
drilled base and healSink. top quality 5 year guaranteed transformer 
and components, cables, Coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the kit negative or 
positive earth, and tO page installation instructions. 

OPTIONAL EXTRAS 
Electrónic/conventional ignition switch. 
Gives instant changeover from "Sparkrite" ignition to conventional 
ignition for performance comparisons, static timing etc.. and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted irr case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phOne (0922) 33008. 

PRICES INCLUDE VAT. POST AND PACKING. 
Improve performance & economy NOW 

NOTE-Vehicles with current impulse tachometers (Smiths code on dial RVI) 

will reauire atachometer Dulse slave unit. Price £335 inc. VAT, post & packIng 
ELECTRONICS DESIGN ASSOCIATES. $2 0.1$ St.. W.Is.II. WSI 3DE 

pNV! 11Okk/nstaIIat!.,, 
pOSTT° il 

ririuiJi 
fl A SEMICONDUCTOR POWER HOUSE 

TRAMPUS ELECTRONICS LTD., 58-60 GROVE ROAD, WINDSOR 
SERKS. SU 1HS. (Trade, export & retail.) 
Tel: WIndsor (07535) 54525. Callers welCOme. MOe-Sat. 9 am-5 pm. 
Fast service. On ea stock product same day despatch normally. Qualify 
devices, manufacturers specllicationn. lowest prices. Barclay Card and 

r 
Access by post or telephone £5 minimum. VAT: add 9% Io prIces marked 

____________ Add 12+% VAT Io alt Other pnces, Post and packieg 20P U.K. Send C.W,0. 
except Gos. depts. etc. Money back il not sut:slied. Catalogue sale list 
tree, send S.A.E 

IC's All pric. sack 8C109B or C Isp' 
555 DIL 9 Ttmer Olp' BC147/S/9 I2p 
723 F099 Reg. 47p' 8C161/S/6 lop 
133 OIL 14 pin Sap' BC171IS/9 

. OOp 
741 0118 pIn op. amp. lsp BCI82131d A or L lop 
7d1 OIL 14 or 1099 )6p' BC21213/4 A or L 14p 
741 Dual 741 aSp' BCY1U/71112 OSp' 
148 OIL id pin OSp' B0131 or 132 euch OSp' 
748 OIL Spin 49p BFYSO, 51 or 52 OSp' 
7805 plasto or T03 LV MJ2955 (PSP 3855) £1 'SO 
7812 ortS plastic £1.50' MJE2955 cl '40' 
15013 or 76023 £1.69 MJE3055 OSp' 
4038 SIg, Gen. £5 ORP12 Sap' 
9551224 Clock '5' TlP29 30,31, 32C SUp' 
LM340 Sop' TIP4IA or 42A CUp' 
LM3O1 DII 14 pm OSp0 TIP41C Or 42C 
LM30l OIL pin sap' T1P2955 asp' 

LM3O9K T03 5V £1' T1P3055 SSp' 
LM3IS 15V U.S. £205' T1S43 LUT 

' 
lop 

LM38ON 2W S.F. Li 292646 LUT S6p' 
LU3900 Quad op. amp. lOp' 292904 ORS 30p' 
MC13t2 Yes only lOp' 292926 VG 159 
NE5SS Ttmer 07p 293053 24p' 
NE556 2aUS$ £1' 293055 ttSW 45p' 
SN76611 und 60 IF £105 293442 120V 3055 £150' 
195312 1w S.F. LI 29370213/5/6 lop 
LEDa lin and 02/n dia.. 293704 Sp 

Red no clip lip' 293819e or 23e lap 
2'2tn Red and clIp Isp' 293804:5/6 OSp 

Colour LEDa OSp' 295457 FET Sap 

DISPLAYS (Red LEO) INS Bush Sets each lop' 
03m OLID4/2 OSp° Mulching, add 2Up' 
0'3tn DL70712 SSp' 
06m 0L7d7l2 Li' DIODES OA8t/91 Sp 

TGS308 Gas Detector £5' 194148 and 19514, sdicon 4p' 
390pF MedJShOrt Tuner Li' 94001 Sp' 
Audible warning blooper 94004 lp' 

12V tOOmA £1.49' B2788 Zenern. 400mw lop' 
Dub PCB Per, 2 bps 749' BrIdge: tA 50V OSp' 
SRBP 604/n hOpe 

FEC Li' 
PCB Etching Kir £2' FULL SPEC PAKS 

Pak A: tOaLEOs ti' 
TRANSISTORS Pak B: 4a1dlC ti' 
BC1O1, 108 or tOS all ap' Pak C' 3a2N305S Li' 
OCtO7B Isp' Pak H: 6a2N38t9e Li' 
BCID8B or C ISp' Pak K: 4OalN9td £1' 

Pak N: 250068t/Si ' cl0 

P0k M: 302 amp, PNP/NPN 
PaIrs 80V (TOtal 6( ci' 

Pak w: 200 mixed 12V 
olectrOlyttc 2'l30P Li 

More Peks in tree lists 
SCR Sed TRIACSr ST2 OSP'; 

BAlSO 4Up'; C106 45 400V 
SSP° lA 400V SOP' 15 
800V CSp'. 

DISCO 1'RIAC lOA 400V eop' 
VERO. Ali stocked l.a. Olin. 

2)a3+in 4Op'; 3)08/n Sap'; 
3+s lltn £290'; 2a4,n OIL 
?Sp'; 6v 4m OIL Bread Board 
L2'4I Pots 2Sp; Presets 
ap; reststo Op. 

CAPACITORSt Cerarn:c Sp; 
ElectrOlyt:c. tuF-1004P lp 

Ileutsinks: TOtS/TOS Sp'; T03 
mp. 

Solder Dispenser 16 S.w,G. 
35p'. 

SoId.reen toc 4Sp'; tOCO £4'. 
DIL Seckata 0. 14 or t6 . ISp' 
CMOS. Many Stocked i.e.: 

4001 or 2 23P*; 4008:10 Sap'; 
4011 lope; 4049 or 65 ZOp'. 

TTL 11009 SERIES 
7400 lap' 7485166 lope 
7401 Rp 7490 49p' 
7404 OSp' 7461 SOp' 
7408/S lope 7493.5 Sap' 
74l3 mp' 74107 SIp' 
7417/20 09p* 74121 33p' 
7430 Cp' 74123 lSp 
7440 . ISp' 14t4t eop' 
744t TSp' 74tS7 Sop' 
1441 Up' 74193 SOp' 
1448 hOp' 

1470/12 249* Duet, this 
7473/14 OSp' .0. fer 
1415 4Sp' SFociaI 
7416 lIp' pric.. 
1480,0/3 lOp' sheen, 

rPaiÍE rIi!] 
* 

Capacitive discharge 
Iectronic ¡gnitn kit, 

* Smoother running 
* Instant all-weather starting 
* Continual peak performance /5 
* Longer coil/battery/plug life 
* Improved acceleration/top speeds 
* Optimum fuel consumption 

Spark rite Mk. 2 is a high performance, high quality capacitive discharge, 
e(ectronic ignition system in kit form. Tried, tested, prOven, reliab(e 
and complete. lt can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Sparkrite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breakr bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to.aboul 1/50th of the nOrm, lt will perform eguauy well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Sparkrite 
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at 240v. straight to the bit 
BIT SIZES: 
19(15mm( 20(30mm) 
21 (45mm) 22 (60mm) 

/ aa' (iquhes Welcome 

From your Local Dealer or Direct from the Manufacturers: 

S. R. BREWSTER Ltd. 
86-88 UNION ST PLYMOUTH Tel 075266011 

I 

Electronics Design Associates, Dept. PEli 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 

Name..................................................................................... 

:.:.:..:.:::::::...:.::.:::...:::.:.::t:::::::.: I L01 cheque/PO's 201V 4". £1 

£ MS. 2 Rd9 B,iIl N,g.ti, E,th @ £14.97 
MS. 2 R..dV B.iIt Po th.E,th @ £14.97 Cheque No. 

--1 Sand SAE if brochure 
J only required. 
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ELECTRO SPARES 
Dept. P.E., 181a Sheffield Road, Chesterfield, Derbys. 

S41 1JQ. Telephone: Chesterfield (0246) 36638 

IName I 
I 

I Address 
. I. 

I ________________________Tel. Age 

- - - - - - - - - - - - - - - - - 
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FITS ALL CARS-IMPROVES 
PERFORMANCE-SAVES PETROL 

Specifically designed for the Home Constructor, this top 
quality, high output unit incorporates the latest 
sophisticated electronic Circuitry for the best consistent 
performance. 

Developed from the popular PSE. Scorpio Mk 11 

(designed by Messrs. Gibbs and Shaw), but improved to 
give highest reliability. Uses only top quality 
Components. 

PRICE OF COMPLETE KIT NOW ONLY £1550 (inclusive 
of VAT, P. & P.). After sales service available. 

READY MADE UNIT ALSO AVAILABLE NOW ONLY £1750 
(inclusive of VAT and P. & P.). Full two year guarantee. 

Do not Confuse with Cheaper electronic ignit ion units. 

Send 7p stamp for full details and our six page 
explanatory brochure Electronic Ignition-How it 
Works". 

Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

S POST OR PHONE TODAY FOR FREE BOOKLET 

To: International Correspondence Schools 

I Dept. 772A lntertext House, London 

i SWS 4Ui or telephone 622 9911 

i Subject of Interest_________________________ 

I 

I 

i 

I 

each, BAV31 Signal DiOdos. 10 tor 20P. MULTICORE SOLDER TV PLUGS AND SOCKETS MAINS TRANSFORMERS. Type 151300 240V BAI2I VariCap 0,odoS. 4 tor SOp 
- SIZe 5 Savbit lt s w.g in alloy dtspensor. TV Plugs (nretal type). 4to, Sop. epot, 15V at 300,nA output. LISO oaCh. 

. 32p -t. VAT ftp). TV Sockets (e,etal type), 4 for Sop. 
MAINS TRANSFORMERS. Type 45/100, 240. 220, 7uICG op ae,ps by RCA. 4 for ¡ 5/ao C1SAVI8 Sanbit lt s.w.g.. SAp + VAT (4p). TV UneConnectors(back.to.back sockots), 4to, 
110. 20. 0V input. 45v at bOrnA Output, £1.50 Kg. (1 lib) 60 o 40, 20 s.w.g. on plastic roel Sop, 
each. RED LEDO (Min. type) S tor lop. £3 + VAT (24p), Pl.0., add 12)% VAT. 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £2.' ALL PRICES INCLUDE POST & PACKING (UK ONLY), SAE with ALL ENQUIRIES 
PIeas, PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS' WELCOME BY APPOINTMENT ONLY 

n'..--,. 

¡:7:/, .',, 

THE 
CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 
ICS can provide the lechnica( knowledge that is so essentia( to your 
success; know(edge thai wi(( enab(e you to take advantage of the many 
opportunities open to trained peop(e. You study iii your own home, in 
your own time and at your own pace and if you are studying for an 
esaminalion CS guarantee coaching unti) you are successfu), 

City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 

PLUS A XMAS PRESENT FROM US 
IN THE FORM OF A 

10% DISCOUNT 
ON ALL ORDERS RECEIVED 
FROM Ist to 31st DECEMBER 

For items in our current 
ads and lists Only 

THIS OFFER IS FOR I MONTH ONLY 

Slider SwdChes. 2 pole make and break (Or can 
be used S I pole Change-Over by (Inking the two 
centre pins(. 4 fOr SEp. 

A NEW RANGE OF QUALITY BOXES S 

INSTRUMENT CASES. 
Aluminium Sonos with Lids. - 
ABb 5o4 Oil 6Op 
ABI3 6 04 02 nop 
ABI4 7 oS 021 LI-00 
ABI5 8 06 53 CI-30 
ABI6 10 07 o3 LI-50 
ABO? lo O 4 53 LI-30 
AB25 6 o4 o3 Cl-00 

Vinyl Coated inatrumonl Cese. 
Light Blyo tops and White lower sections. Very 
smart ttini$h. 
WhO 552+52+ 60p 
W52 604+51* cl-IO 
WB3 85 o2 cl-60 
WB4 905102+ Cl-aO 
WB5 1105*03 £200 
WB6 ii e e 3+ (2-25 
WB7 12e 6( oSI £2.60 
WB053 853+03+ (2-00 

MAINS TRANSFORMERS. Type 602. Matos 
Input 200-210-220-230-240-250V aC., output 0-20- 
40-00V at 2A. in Metal and PtustiC cave, apprOe. 
710 4j 04, tu0y fused (deat for PSI,() (3-00 

plted). Ideal for disco hglttt, sequence switch- Typo NB3 appron. 5*in. e 33m, e ihn. 60p euch. EXPERT SOLDER GUN BlOOD £9.90. 
ng, etc. ce equipment Li-SE euch. EXPERT SOLDER GUN KIT (spare bIts, case. 

MULLARO 85A2 85V STABILISER VALVES etc,) Li2'90. 
VIDICON SCAN COILS (Transistor type, but no (Brand New) lop euch o' 2 tor LI Spule bitS 350 pair. 
data) complete wIth vidicon bose (6.50 each. 
Brand Neo. TO3 transistor insulator sets, toto, Sop A LARGE RANGE OF CAPACITORS AVAILABLE 

AT BARGAIN PRICES. S.A.E. FOR LIST. 

FULL RANGE OF BERNARDS/BABANI PERSPES TUNER PANELS (for FM Band 2 MIXED COMPONENT PAÇKS, containing 
ELECTRONICS BOOKS IN STOCK, SAE. FOR tuners) marked 88-fOyMHo and Channels S-70, resistors, capacitors, pots, etc. All new. 
LIST. Clear numbers, rest Dtacked out, smart modern Hundreds of Items. £2 per pack, while stocks 

appearance. size approe. 8km o thin., 2 for last. 
NEW FOR THE VHF CONSTRUCTOR. A ranos 0 P 
tuned circulls on toralers ottO slugs and screening ALU-SOL ALUMINIUM SOLDER (made by 
cans, Frequencies quoted are appr000nete. and range PLUGS AND SOCKETS MultiCore). Solders aluminIum to itself or 
can be greatly entended by laing varying capacitors in N-Type Plugs 50 ohm. hOp eaCh. 3 for LI-SE. copper, brass, steel, nichel or tioplate. 16 5*5. 
parallel, PL259 Plugs )PTFE(, brand new. packed with with multicore flue, with InstruCtions. ApprOa. I 
Type S (lin. square, dumpy type). reducers. 6Sp each metre coi) 40p pack. Large reel £2.75, 
Type SA 20 Io 35MHz (when (Opt fitted in parallel(. 00239 Sockets (PIFE), brand new (4-hole fixing VARtCAP TUNERS Mulia,d type ELC1043105. Type 0835to 50MHz (with link winding), 
Type SC 70 to 100MHZ (with link winding). 

type). Sop each Brand New. L4-40 4- I2% VAT 
Type SO f3510 f7SMHz (with link winding) SOLDER SUCKERS (Plunger type(. Standard BARGAIN PACK OF LOW VOLTAGE Type M (Min. jie. square types). 
Type Ma 1910 28MHz (when 33pF fitted in parallel). 

Model, CS. SkIrted Model LS-SE, Sparo Nozzles ELECTROLYTiC CAPACITORS. Up to 59V 

Type MB 22 to 32MHz (when 33pF fitted in parallel). 
hOp each, working. SeutroniC Manufacture. Approe. 100. 

LI' 50 per pack + 121% VAT. 
Type MC OSto 35MHz (when 33pF titled in parallel). NEW MARKSMAN RANGE OF SOLDERING 
Type MO 301050MHz )when 339F titled In parallel). IRONS, 

- OSMOR REED RELAY COILS (for rend relays up 
Type ME 4Sto 60MHz (when 33pF )itted in parallel), ro hin dia.. not supplied) 12V. 500 ohm coil. 2 for 
Type MF lOO te 200MHZ (without slug) when Oto 30pF Sf250 25W 240V (3.80, Sop. oariable titted in parallel. 
All the abooe coils acailable In paCks 01110e Only (Salee 

S140040W 240V L4-20, 
S12SOI( 20W 240v 'n bits etc,, KIT L4- 90. 

______________________________________ - 
We now stock Spiralue Tools for the electronic type) at SOp per pack of S. enthusIast. Screwdrivers. Nut spanners. BA and 

BENCH STAND with spring and sponge for Metric sizes, pop rivet gans, etc. SAE. ter list, SEMICONDUCTORS ' Marksman Irons (2-3e. - 
BSX2O (VHF OscIMuIt). 3 tor Sop. Spare bits MT9 Øor ISW) Sop, MTS (for 2SWl HSp, Otabdier Electrolytics, SO5F. 450V, 2 fer Sop. 

BC1O8 (metal can). 4 lo, SEp, 
MTt0 (for 40W) SOp Oubilier Electrolytics, 100AF. 275V, 2 fer SEp. 

PBC1O8 )plaslic BC108). 5to, SOp. 
ALL PRICES * R% VAT, Plessey Elecirolplics. 470uF, 63V, 3 for sOp. 

BFYS1 Transistors. 4 fOr 60P- 
TCP2 TEMPERATURE CONTROLLED IRON. 
Temperature 

TCC Electrolyoics. f000aF. 30V. 3 fOr hOp, 

BCY72 Transistors. 4to, 50p 
controlled Iron and PSU, £30 + VAT Oubilier Electrolytics. 5000yF, 30V, Sop euch. 

PNP audIo )ype T05 Transistors. 12 for 25p 
((240), 
SPARE TIPS 

Oubiller Electrolytics. 5000iaF, 50V. hOp each. 
BF152 (UHF amnplmiaer(, 3 50P' 

' 

2N3019 Fol., 3 fOr hOp, 
Type CC single flat, Type K deuble flat fine tip, 

liT Etectrolyttcs. 54005F, 25V. hIgh grade. screw 
terminals, whh n,eunting ClipS. SEp each. 

BC14O NPN SILICON. 4 fOr SOp. Type P. oerp fine tip. Li each 4' VAT lOp). PLEASE ADD I2)% VAT TO ALL 
BCOS8 PNP SILICON. 4to, SEP. 

MOST SPARES AVAILABLE. CAPACITORS. 

B. BAMBER ELECTRON!CS' 
1 Dept. !.E.5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E 

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

A MERRY X MAS MAGNETIC DEVICES PROGRAMMERS. Con- PLASTIC PROJECT BOXES wOh screw on lids WELLER SOLOERIÑO IRONS 
tain 9 tally adjustable caros and 9 change 00er (In black ARS) mItt brass lnerts. EXPERT. Bailt-in-sporllght Illornifletes Work. 

TO ALL OUR CUSTOMERS rrricro.switches (rated approo. IA at 24OVAC) Type NB1 approx 3m. n 2fmn. n 1*me. 40p eaCh. Pistol grip with tingertp tnggar. High efficiency 
Needs slow-mohon motor to drive (Rot sup- Type NB2 approo. 33n. n 2f in. a ton. SSp each. copper soldering tip. 
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matching crossover components. 

Power handling capacity 
15 watts rms. 30 watts peak. - 

£1700 PER STEREO PAIR 

+PbP(3.40 

EASY-TO-BUILD' 

WITH ENCLOSURE 
Specially designed by RT.VC 

for coot-conscious hi-fi 
enthusiasts these kils 
incorporate two teak' 

simulate enclosures, two 6Ml 13-0 8' (approL) 
woofers, two tweeters and a pair of matching 

crossovers. Easily constructed, using a few 
basic tools, Supplied complete with an 

easy-to-follow circuit diagram, and crossover 
components. Input 15 watts rms. 

30 watts peak, each Unit, 28 
Cabinet size 20- lle 9)" PER STEREO PAIR 

(appena.). + p b p £5.50 

COMPACT' FOR TOP VALUE 

rotary controls and pushbuttons, red mains indicator and stereo jack socket. 
Function switch for mic. magnetic and crystal pickups, tape, tuner, and 
auxiliary Rear panel features two mains outlets. DIN speaker and input P fr s £2.50 
sockets, plus tuse. 28 + 20 watts rmt, 40 + 40 watts peak. 

.FREE To cash or cheque personal shoppers 
A 4 channel Stereo Adaptor to all buyers of the Visicouet 20 o 20 

Amplifier at £2990 limited offer. Available separately at £395 

-, 
' + £1.00 p p 

OFFER Çx mnipie 1'"1 [I Ih1u11M.I 
Dan speak!, system ivi iii 
vixixanr Amplifie,, "g on complete stereo systems using i 

MPSO type tuiniable sonipiere starred Products 

ADD-ON STEREO CASSETTE TAPE DECK KIT '' 
Designed tor the eeperienced O.l.Y. man. This kit comprises of 

a tape Iransport mechanism, ready built and tested record/replay 

electronics with twin VU. meters and level control ready for 
, 

mating together with the mechanism. 

Specifications: Sensitivity - Mic. 0.tSmV 20K OHMS: N / 
Din. 4OmV " 400K OHMS: Output - 300mV RMS per - 
Thannel a i KHjfrom 2K OHMS source: Cross Talk - 30db: 

lape Counter -3 Oigit Resellable: Frequency Response - 
48Hz -8KHz j 6db Deck Motor -9 Volt OC with 
electronic speed regulations: Key Functions - b.. 

Record, Rewind. Fast Forward. Play. Stop b Eject. p fr p (2.50 

return, single play professional series record decks. 
Plus alt the controls and features you need to give 
fabulous disco performances. £6.50 
Simply connects into your 
existing slave or euterna! amplifier. £6400 

45 WATT MONO DISCO AMP 
£3500 
+pfrp 
12.50 

Size approx 

13)". 5'.:6j' - 

Here's the mono unit you need to start ott with. 
Gives you a good solid 45 watts rms. 90 watts peak 

output. Big features include two disc inputs, both 

for ceramic cartridges, tape input and microphone 
input. level mixing controls fitted with integral 
push-pull swithes, Independent baos and treble 
controls and master volume. 

70 loo ' 

DISCO AMP r 
WATT M ONO 

Size approe. . . ' - ,'i 4 14a 4' u 1O'. 
Sloping facia,you can use the controls 

without fuss or bother. Brushed alumimium fascia 

OIY SPEAKER KITS oj1L PORTABLE 
_____ Y MONO - 15-WATT KIT IN CHASSIS FORM 

TO PERSONAL DISCO 
I., 

When you are looking for a good sneaker, why 

not build your own from this kit. - 
__________ SHOPPERS lt's the unit which we supply - 

with the enclosures illustrated - - 
See Below with built-in pre-ampiifisrs 

belowSire 13- 8 (approx,) -20 X 20 WATT STEREO AMPLIFIER 
,, 

- Here't the big-value portable disco console from 

wooleo tMl(,tweeter. and Superb Viscount Pd unit inteak.finished cabinet. Silver fascia with alimonium RI-VC? lt features a pair of BSR MP 60 type aut- 
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How about this to, incredible bookshelf value Pair of Dynamic microphones £3.95 + (1 .00 p h p. and rotary contzols. Five smooth acting. vertically 
from RT.VC l A pair of high efficiency units Optioal extras : Mains transformer £2.50 + El .00 p h p. . mounted slide controls - master volume. tape level. 
for only £8.50 - just what you need for low- . . , mic level. deck level. PLUS INTER-OECK FADER for 
power amplifiers. These infinite baffle STEREO CASSETTE record/replay fully built perfect graduated change from record deck No. i to 
enclosures cone to you ready wilted and ,. p.c. board incorporating 4 Co. 2° . No. 2. or vice versa. Prefade level control (PFL) 
professionally finished. Each cabinet measures GRUNDIG 5 tape 1800 ft. 1 

20 each. 5 fork500 lets YOU hear fleet disc before lading IO watt 51 
i 2 n 9 o 5 (appron.) ,, PAIR STEREO à WATT SPEAKERS t in. VU meter monitors output level. i 00 watt 65 
deep. and is in wood sreo n buss veils wdh 3 upprou. iwt,s powl, hundhng 2° Outout iOO watfs RMS 200 watts peak. p h p14.00 
simulate. Complete with pk e uatts imP fohnis. See te g n I t e uppru. 

g 5v 

for mas. power handling . 

p & p 
70pper5 

tOPIIR pce. iih eaii.v LP. tISC. tuS. ttei dim £950 ' BSR BDSR5 TYPE 

silnLirdE necoen PlAYER PLiNTO Awm n s R 
two f (appros.) speakers £850 coonuvu i e.0 . 

7 ...e bpD f270 - 

£2 20 OnY ' 
Mvliitur Vmkup lu5 p00 6 Io 

, _i:... 

2 speed. semi automatic 

of I watts. 
Belt drive turntable unit. , . enAno nutn Fieni oivss coppie cLao usano 990 . 

, .- . . 

25 u t1 . Apøo PC vh..t only 

operation f 24 OECCA oci000 Oinyo c n.eo,d d.nk PcB. co.yle. will, SPEAKERS Two models - Duo lIb. teak 
wiiCh onn,iiyo neun unu tp.hnud, d n,ect diu5umn. 

+phpf2.55 veneer. 12 watts ems. 24 watts peak. : sfilano NuitiPLin cAO yvoiok.mi,, viny,, in £3600 ' _ 

i 8/ u 13 7 dvh hew u pinun h S ..fln eulpul 
c. Surto e flinch lo c.n,,ti. udaptuc C onutfil . any I tack 

'lB'° ' ., 

+ p h p (6.50 
BSR TURNTABLES BSR automaticrecord ' . 

AMPLIFIER WITH 44 
I apron.). ni.e, io e.,neii. pi.ye,, .aE34 PER PAIR . PRACTICE GUITAR 

BUILT-IN SPEAKER Duo Ill. 20 watts rms. - 

OSA MP6O TYPE playei deck (Chassis formt ;- 
This budget practice 

40 watts peak. - 

n Single play record player with cueiiig device and 
21 o 13 n 11 (approo.) - 

(Chassis form) 
1 

5.95 stereO amplifier. has been 

f ceramic £9.95 / specially designed for the 52 PER PAIR s , 
less cartridge. 

P £2.55 head. p & p £2.55 . amateur. who requires a quality +phpE7.5l° 
- Cartridges to suit above TURNTABLE lbs. diamond stylus. and selfcontained unit with all facilities. 2 inputs - t 

- . r - ACOS MAONETI Popular BSR MP 60 de lune plinth ?nd 29 for mic o, guitar. the 2nd for record player or 
EASY TO BUILD STEBEO ...... (4.95 + p b p cassette deck. it also can be used for cine-sound type. complete with cover. 

Ideally suited for the magnetic cartridge. Ready wired £4.50 amplification. 2 volume controls. i for each input. 
RECORD PLAYER KIT CERAMIC STEREO £1.95 

constructor who requires l 

J . 

also base and treble controls. Power output with 

30 n 30 WATT AMPLIFIER KIT 
internal speaker, tO watts RMS. with remote 

a complete stereo unis at 
speaker (not supplIed) 20 watts 

a budget price. comprising 
y 

Specially designed by RI-VC for the 

amp. module. Garrard auto/manual - complete in every detail. Same , 

AMS. Size aporon. 1 + 9 11 - n (3.00 ready assembled stereo j . experienced constructor. this kit comet 

ecord /replaysocket P P (4.05 veneer. Silverfascia and easy.to. 
NOW AVAILABLE fully built and tested. Automatically twitches 

deck with cueung device. pre-cut and ... tacilifies as Vscount IV amplifier. 
finished cabinetwork. Output 4 watts 

. 

Chassis is ready punched. drilled and 
£2.50 

' 1 HOME 8 TRACK 
CARTRIDGE PLAYER per channel. phones socket and formed Cabinet is finished inteak £2900 . - 

t. 
Output 
125 Mv 

£2.50 programmes monitored by indicators. 
- 

handle aluminium knobs: 

RADIO 

_ 
ft 

. . . 

match with the Unisound modules and is compatable 

Qutput 30 + 30 watts ems. 60+60 peak. 
£3500 + h 

wirte manual overnide track selection. This unir will 

.-.. . 

oely. The Tourist IV has five push buflons, . 
base drive unir. with heavy die cast chassis 

with the Viscount IV amplifier with Sim teak DECCA 2OWATTSSTEREO SPEAKER KIT 
cabinet. approx. 9 . f. . 3,. p h p (2.50 £1650 Complete with speaker. baffle and fining strip. This matching loudspeaker system is hand made 

The Tourist IV for the enperienced constructor s' kit comprises of two 8 diameter appron. 

. - PYE STEREO tour medium band and one for long wave band. 

y. 
:: 

laminated cones with rolled P.V.C. surrounds. The tuning scale is illuminated and attractive GRAM CHASSIS 
small aluminium control knobs are used for two 3 diameter approu. domed tweters 

. 

(Complete with manual toning and volume control. The modern . comp with crossover networks 
style fascia has been designed tu blend with. (4.00 p & p sesmo pim 20°° - ci,cuit.diagrams) e. 
most car interiors and the finished radio will . - 
slot into a slandard car radio aperture. der giving your credit card rumbee ONLY - Complete ready to install-Wave bands LM. VHF 
Size approu. 7x 2u 4,. 12 Suits pos or veg 

STEREO, VHF MONO. Controls for tuning volume. AIL PiCES INc.vAT ut 121% 

llllL earth faltered internally) p fr p (1.50 f1250 . oisevrcvioourowi in balance, bass and trefile. Power output 7 watts 
Output 4 watts into 4 ohms. vo,nn o omi,ci.n P.,. 

R.M.S per channel 14 warts peak f ohms. 
323 EDGWARE ROAD. LONDON WO Q FREE TO PERSONAL SHOPPERS BUYING 5.Si.,sr..iir eiorss, P.svn.i Shupprr eoo*uet novo v3O. s 3oø,.Muitd 2 8 aperte chassis speakers and CAR RADIO KIT ILC'TeOMuTO e.ur wndoo heuilr Send stamped addressed 21 D HIGH STREET. ACTOS. LONDON W3 65G BSR auto record player deck. modnyn hnl miment ail sinnt and senirh month £300 

envelope for further details. - ACTOS: Mail Order only No callers 
PERSONAL SHOPPERS ONLY 

£3500 
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Crofton Electronics Limited 35 GROSVENOR ROAD. 
MIDDLESEX Tel 01-891 1923 

PROGRESSIVE RADIO 
MM53 1h Ciook ct,p. £3.30 
200 Pf twin soUrd dielectric osrOble cepo 
Spindle 3Sfs 
Grundig elecIret mAe insane with F.B.I. orsemP 
£1.50 
P1259 ph.g. with redocet SOP 
S0239 socket. singl, hole or standctd ,519 mOp 
12 voit rend rolen make dOp 
12 coil seaisd neiey 3 pole solo I poi. rolo I poi. 
pío 2 .mp contacte 1300 corI 
auigrn 041er micro. iSp 
10ko 465 OH, AM IF. pensI. new 30v 
12 VOC S poi. modei motor. 31p 
Seobil 500 grem cored solder par re.l £2.50 o 
35P PSP 
Stereo iweemp chat.,, with controis c.rsrnrc 
mPut wIth casiA £3.50 o 50p PSP 

1 poi. 25 way 2 SenS stud winkiet switch... edt. slop 
'SP 
300 OH, HC6U ory.tel. mOp 

500 mtf resi. twin solid cots 0000ectrog site 
£4.00 o SOp PSP 
CV2184 2f CR1. with P.D.A. £1.95 o 80p 
PSP 
1:1 sn.ac puise lreo.formers 30p 
b MS 3 ernp smoothing choke. 3Op 
B-12o OC G.P.O. buMst. lop 
12 ooit hooter. SOp 
6o.d .4th 60011 change 00e0 md reien £1.75 
G.P.O. boerd wrth 64 HCIO7 typ. trensietort, 2 

reed end I nretcuttr maceye. d,cdesi.tb £2.00 o 

isp PSP 
Nswrmrrlcet cower SuPpig 2400 AC Spot B ooits 
DC outPut .125 OMA £1.96 
Cry.Oti microphone innO 37 sIm Sop 
BAdge rectifier SOOo 600MA se. eguip IS rthim 

cube 2ies 
Longo nt.drunrcseo,.eniei. ¿ $ 4Op 
24Go AC soienord 450 
12o DC solenoid h.aol duty lSe 
Tutrg Hai. boiSe. 24 oeAS 250 oestC, 5e equrp. lOp 
144CI.I00oAIeo.im ..... 75m 
Stereo tunIng meters IDO pA pet m005ment 
£2.75 
4.43 MHZ Colour TVcro,relt 4555. 

Vyednt mot 3 digit mief oouotst 24Go AC. £1.95 
4db Ireble humidity switch. SOp 
CutIp leede loot, b.auc duty. S toot neo lOp 
500 AC 90,1.4 motor driving 24 wet stud contact 
ewitoh 55p 
Connecting wire 5 e S yetd lengths multi colours 
30p 
8.5 R. ' TAPO HEADS 
MN1330 1/2 rr.ck duel Imp r.cord/plarts.ck Sop 
SRP9O 1/4tt.ok stereo record 5slepback £1.95 
TDIO duai heed e.eemblree 1/4 track record 

pietbeck elaggeroti srereo wIth built In eren. per 

head £1.20 
OSE std 1/4 stepS eres, heads 3Op 
Mono o.n.u. heads jap Sop 

MAINS TRANSFORMERS 240V AC pmimary 
6-0.6o IDO milA 75p 
9-0.9v 75iA 'Sp 
12-0-12v 5001/A 75p 
12v SOOtmr/A SOp 
15.0.15v I eme £2.00. ISP PSP - 

O-12-15-20-24-30- 2smp £4.93 o ISp 
2 So 2 emp £1 .73 o 3 Sp 
35n lA pio. 2-5w 2A lotoid £2.75 o ISp 
0.7.5v torbe 50V ro/A £1.20 u Isp 
IR coito i emprecmi bed £1.950 Isp 
lOvoIrsl.b amp o ID colto lamp £2.20 o Isp 
2Ocoits2.Somps £2.200 35p 
MOTORS 
Model 1.560 DC 20p 
240v AC 1/24th t.p.m. 65,. 
240o AC 1/5th r.p.m. OSp 

3rpm. lIhoACs,neilnretom.withgeetbge3Op 
Elscrretoondens.m mrorvplrooes 1kO Imp. oelot) 
switoh wrth slendard teck plue -£2.85. 
Cascntrs bieclmet Cova. Mikes with 2-Sil-bicoS plug, 
-£2.85. 
MobilnP.A MiSes. Ihumb switch, cumIn load. 50ko 
pop. £4.20. 
AEROSOLS 
Deem cie,ner end tam r.mooer. 140es OSp.' 
S,torool Switch Olean,,. 0025. SSp 
Semoisol Fm,eaem. hoes Sop. 
MCII1O Decoder I.C.C. £1.20. 
154000 I.0 s.90p. 
7H12 12v t emp V. rsgs. 95p. 

SEMICONDUCTOR OFFERS 
ALL FULL SPEC. 
BC1O2. 0C312. 0C237. BC159. Bl97. II Op secA 
Motorola MRD 3051 ocote treosletor ISp 
N. Chennei PETS. .tmilemtv2NIRl9 20p 
02' arsen LED. l2p 02' red LED5 2p. 
M203 duai nretch,d WIr mO.tets 511591e gate per 
PET. Sop 
SUOI Duel melch.d paIr OíL L.N.P.N trens,ervm 

Ft 300 MHe lop 
MAN IA ISm LED. dlspleyi Sop 
intel 1024 bit MOS reme type CI 103-1 95p 
SWITCHES MIN TOGGLES 
S.P.5.T. 12.6.5 rnlm 54p D.P.D.T. I2sIIo 
9 norm Sop 
D.P.D.T. Centre Oft 12.11 Ser/m 75p 
Apolo 2 wen Slider 20p 
2 pole 2 way centme off slider 200 
6 pole loran slider lOp 
S,P.S.T. Rockers 10 emp Whir, 12p 
S.P.S.T. ROoke,s with neon IO emp 30p 
Plastic crolect boess ABS, bisoS WIth 6tO.. 
losemts end lid 75056 e35 r,Vm 40p. 95071030 
e/m 49p. 115095037 ulm Sip. 

t poia 20 wen thumb ewirohe. pop 
Varien relaye, sseied 7000 cOil. 4 pole eje new 4Sp 
Min. S,eled R,ier 16 ohm cou 6v D.C.) 4 poiS rio 
nswwOhbese-ASP- 

CRESCENT RADIO LTD. 
MAIL ORDER DEPT. 

i ST. MICHAELS TERRACE, WOOD. GREEN, 
- LONDON N22 45J 

PHONE: 888-4474 
POPULAR HIGH POWER AMPLIFIER 
70 watts R,M.S CorStinuous into 
8 ohmS Ready lo use. SAE. for 
further details. SIze: 540mm X 250mm 
X 145mm approx. Cost: £71 + 8% 
VAT. 

PIEZO ELECTRIC HORN UNITS 
New High Quality, HIgh 
Powyt tWootor (loo '' 

WeIns). No Xoroer 
requIred, Freq. - 
respOnse: 3-9kHz to 
205HZ. SPeC. Sheet - 

Snnt on m000lpt Of 
S.A E. 

Our pmln.: £9.35 0,05 
* 8% VAT. 

CLEAR PLASTIC PANEL METERS 
(FULL SCALE) 

Size: 59 0 46 o 35mm. These meters rnqulre 
e 38mm dIa, hole for mounting. 

ME 6-0-SOgA MEIIO-ioormrA 
ME 7--lOiVpA ME14uO500mA 
ME OrrO..SO0pA MEle=O50VDC 
ME9O-lmA ME17n03O0VAC 
MEIS-O-SstmA MElO. 'S' METER 
MEIIO-lOmA ME19e 'VU' METER 
MElD -O-SOrmrA 

Ou. PrIOR: £506 'b 0% VAT. 

"CRESCENT" 100 WATT R.M.S. 
AMPLIFIER KIT 

This kil COnSists of three modules, 
power amp. module, pre-amp, 
module and power supply module 
includIng mains transformer. 
Requires no technical knowledge as 
full instructions are supplied. SAE. 
for further deiails. 
Limited Stock-Buy Now While 
Stocks Last. Cost: £30 + 8% VAT. 

'RIGES INCLUDE POST/ 
ALL ENQUIRIES PLEASE 

EFFECTS PROJECTOR '15S" 
(150 walt) 

Ideal tor disco - 
work, this Versatile 
machine -lakes a 

range of aCCessories 
and s of a sturdy 
metal COnstruCtion. Comes Complete 
wIth bulb and 6/n, Liquid Wheel. 
Ready lo use. 

A bargain al £34 
+ 8% VAT. 

3 KILOWATT PSYCHEDELIC LIGHT 
CONTROL UNIT (1000 WSlt per 

chnnnet) 
Three channel: Bass, MIddle, Treble. 
The input Of this unit Is connected lo 
the loudspeaker terminals of an amp- 
lifier and the required lighting is 

connected to the Output terminals of 
the unit thus enabling you to pro- 
duce a fascinating Sound to light 
display. 
Full Instructions supplied or SAE. 
for details. 

Fantastic Value al £2000 
+ 8% VAT. 

LOUDSPEAKER SELECTION 
+ 12+°k VAT. 

2in, 8, 40, and 75 Ohm at Li-10 
(please state which Impedance is 

required) 
5m, 8 ohm Ceramic at £1 -70 
8m. Goodmans "Audlom 8PA' 8 Ohm 

15W £5.26. 
lOin. ELAC" Qual Cone 8 ohm 

10 watt at £475 

ADD V,A.T 

V.D.U./MACRO COMPUTER - With èo many features 
Look at these features' 

Rock Steady Pictures Games and Things on Tape 
* Crystal Controlled Ready-Built or in Kit Form 

Expandable Number of Lines Video or UHF Output 
* Telephone Interface * Selectable Flashing Characters 

Tape Programmable Forward and Reverse Typing Mode 
Software Available ' e Repeat Facility 

* Ideal for Education * Tab Key - 
Expandable Memory * Automatic Tape Stop/Start 

-' 

COME ALONG AND PLAY MASTERMIÑD or S:A.E. FOR INFORMATION 
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I 
Postage 25p oo o,d,, u,,d,, £2.00. Sep postage and pecking on o,dn,o ovo, £2. Uwe,. OthorwiSe ShOw,, VAT. 

nOId.d,n II pncos II I 

Personal callers welcome at: 164-166 HIgh Road, Wood Green, N22. Phone: 888 3206 I - 

ORDER ADDRESS: PROGRESSIVE RADIO. SI CHEAPSIDE. LIVERPOOL 2. and 13 South Mail, Edmonton Ng. Phone: 803 1685 

For Semi-Conductors For passive components The Open Door to Quality 
including 
Small Signal Transistors 

including 
Plastic Film Capacitors 

lt's the Electrovalue Catalogue No. 8 (4th 

Power Semi-conductors edition black and white cover) with corn- 

TTL, CMOS, l.C.s . Electrolytics pletely up-dated prices. 144 pages, well 

Linear l.C.s 
Signal and Power Diodes 

Semi-precision capacitors 
illustrated. 40p post free with 40p voucher 
usable on orders for £5 Or more. Send for 

Zener Diodes Transformers yours now and order In confidence. 
Magneto Resistors Pot Cores 

GOODS SENT POST FREE IN U.K. FOR 

I4all-effect devices C.w.O. ORDERS. Keenly competitive 
Magnetic Proximity Switches . R. M. Cores prices plus ATTRACTIVE DISCOUNTS 

Opto-electronic devices Ring Cores, etc. 
and only best quality goods. 

ELECTROVKLUE LTD 

E LECTRö1AE1JE ELECTRÖ1IIKE1J[ 
(Dept. PElI) 28 St. Jude's Road, Engletletd Green, 

Egham, Surrey TW2O OHB. 
Tel. Egharn 3603. Telex 264475. 

TO MAKE THE BEST OF THE PROJECTS YOU BUILD NOrth:68oBurnageLane,Burnage,Manchester. 
Tel. (061) 432 5945 
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XEROZA RADIO 
306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON N.1 
Telephone: 01-226 1489 

Easy ecc... to Hghbury eiS Vidons Line (London Transport) British Rail 

Many ther digItal and quartz analogue watches Stopwatch.., clack., Cor clock, I/V games. 
Conio scientific caicalatars. Accarsst, Cili,.n. ibica. N-S. Fairchild Tisneband etc, Send l5p for aun 
illustrated catalogue. Lowest discount prices. 
Prices include VAI. P & P. Send cheque. P.O. or pitone your credit card nuseber to' 

Dept. P.E. 
19/21 Fitzroy Street 
Cctmbridge CB 11 EH 
Telephone (0223) 312866 
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NEWTESTINSTRUMENTS I 

NEW DIGITAL BATHROOM SCALES tcode - NEW AMATEUR RADIO EQUIPMENT 
Showrooms at 233 Tottenham Court Road. London (Phone 01-636 7349) 

NEWAUDIÓ SYSTEMS AND MANY OTHER NEW ITEMS and Bnstoi Road,Gloucester(Phone Gloucester 29451). 

T.T.L. 74 I.C.'s By TEXAS, NATIONAL, I.T.T., 
FAIRCHILD etc 

7400 
7401 

14p 
14p 

7426 
7427 

25p 
299 

7473 
7474 

lOp 
lOp 

74121 
74122 

29p 
lOp 

74151 
74153 

SOp 
Sop 

74179 
74180 

l48p 
lOOp 

7402 
7403 

lOp 
14p 

7428 
7426 

lOp 
ISp 

7475 
7478 

30p 
30p 

74123 
74125 

SOp 
SOp 

74154 
74155 

flOp 
TOp 

74181 
74182 

200p 
Tsp 

7404 
7405 

14p 
14p 

7432 
7437 

OSp 

2Sp 

7443 
7485 

95p 
lOOP 

74126 
74130 

SOP 
I3OP 

74156 
74157 

TOp 
TOp 

74184 
74185 

ISOp 
ISOp 

7406 
7407 

lOp 
lOp 

7438 
7440 

29p 
ISp 

7486 
7489 

Sop 
2SOp 

74131 
74132 

lOOp 
SOp 

74160 
74161 

SOp 

SOp 

74088 
74189 

350p 
350p 

7408 
7409 

Sop 
2Op 

7441 
7442 

SOp 
65p 

7490 
7491 

ISp 
799 

74135 
74136 

lOOp 
SOP 

74162 
74163 

lOp 
SOp 

74190 
74191 

l40p 
lIOP 

7410 
7411 
7412 

ISp 
Sop 
Sop 

7445 
7446 
7447 

SOp 
ISp 
75p 

7492 
7493 
7495 

ISp 
lOp 
SOp 

74137 
74138 
74139 

lOop 
I2Sp 
lOOp 

74164 
74165 
74166 

I25p 
lOOp 
lOOp 

74192 
74193 
74194 

loOp 
l2Op 
lOOp 

7413 
7414 

38p 
SOp 

7448 
7450 

TOp 

lop 
7496 
74100 

TOp 
SOp 

74141 
74142 

OOp 
270p 

74167 
74170 

flop 
250p 

74195 
74196 

lOOp 
lOop 

7416 
7417 

lOp 
3Op 

7451 
7453 

iSp 
ISp 

74154 
74105 

lOp 
lOp 

74143 
74144 

270p 
270p 

74173 
74174 

lOOp 
lOOp 

74187 
74198 

lOOp 
lOOp 

7420 
7422 

ISp 
Sop 

7454 
7460 

isp 
iSp 

74107 
74109 

Sop 
SOp 

74145 
74147 

70p 
23Op 

74175 
74176 

754, 
loOp 

74199 liSp 

7423 
7425 

2Sp 
2Sp 

7470 
7472 

Sop 
OSp 

74118 
74720 

SOp 
SOp 

74148 
74150 

lOOp 
I26p 

74177 
74778 

lOOp 
hOp 

CMOS 

4000 OSp 
4001 OSp 
4002 lOp 
4008 lOOp 
4007 Sop 
4009 TOp 
4011 OSp 
4012 lOp 
4013 Sop 
4015 tOp 
4016 SOp 
4017 hOp 
4058 lOop 
4020 140p 
1022 loOp 
4023 Sop 
4024 hOop 
4025 -Sop 
4026 200p 
40V ISp 
4028 1599 
4029 flOp 

SPECIAL OFFERS 
4020 tOp 1N4148 loo for Li-50 
4032 
4043 

lOOp 
flOp 555 TImers 35p each 

4046 
4047 

lOOp 
lisp (IOU fort3O-OO) 

4049 
4050 

TOp 
SOp 

74f Op. amps. 25p ;ach 
(700 for L20-05J 

4064' 130p 
4055 'lOp -7410 IC's 10 for Li-00 
4056 
4060 

lISp 
130p 

(100 for (O-00) 

4066 sSp 
4069 Sop 
4071 Sop I 
4072 Sop I I 

4001 Sop I 
PLEASE NOTE ALL I 

4082 Sop I 
PRICES INCLUOE I 

4510 lISP POSTAGE ANO VAT I 

4551 2600 I AT $ OR 120' AS I 

4516 ilOp I APPROPRIATE I 

4518 hOp I I 

4528 flOp I I 

MULLARO POT CORES 
LA3 iOO-500k1-lz 75p 
LA4 10-30kHz iOOp 
LA5 30-100kHz lOOp 
LAi 0 10kHz iOOp 

LAI3 for W,W. Oscillo- 
scope 200p 

WIRE WOUND 
RESISTORS BY VTM 

5k 9 Wails 
10 for £100 
100 for (6-00 
1,000 for (50-00 
10,000 for (400-00 

NEW FROM CASIOTRON 
.Cosotron watches are probably the success story nf th decade Intl rightly sol We proudly 

announce a new range of tires. superb quality watches at lowest ever prices. They all hove o 
Constant liquid crystal display of hours, minutes, seconds, AM-PM/day, date and nronth, with 
night illonrinatian and automatic 28, 30 and 31 day calendar. In new ultra slits, Stainless Steel 
coses, with mineral glass lace, they ore antimagnetic, shock-resistant and Waler resistant to 
1001ml. Most have o Stnpwatch (ST) from t second ta 13 hours and corne also hace Dual Time 
Zone (TM), second time nvrrnory. Display life nopectancy of acer 6 years. Can be easily changed 
allow cost. 

2tQS-lOB SLIM 
(ST TM) 9.6 mmpO' 

/ 
tf -r 

, 

/ r F 

31QR-128 
35 S-it (ST)O5mmlh.ck (STIM)83mm 

5218 . ULTRA SLIM 
(S1,TM) ': 
£49.90 

y- - q 
37CR-los 's,._ 3105-10B 
6 digit ,._ (SI TM) 6-5 mm 
(44-95 , ' £59.95 

L4DIES MODEL 27CL-t 06 £49.95. Available soon ALARM WATCH with stopwatch. 

And that's whjthe range is the biggest in the 
world. 

It's all in the new edition of the free Heathkit 
catalogue. Everything from the simplest to the 
most sophisticated. Alarms, digital clocks, 
testers, transceivers and lots more. . . even the 
tools are there! - 

See for yourself. Send the coupon now. 

NEW CATALOGUE 

ftie new Heathkit catalogue Out now FREl 
To: Heath (Gloucester) Ltd., Dept.PE 127,Gloucester, 
GL2 6EE. Please send me my Heathkit catalogue. 
I enclose an lip stamp for postage.__ - 

Nam 

-,o9 

You can work wonders with your freé time. 

There's immense satisfaction in making 
your own equipment. And you'll get excellent 
results with Heathkit. 

Every kit is absolutely complete down to 
the last nut and bolt. The quality is the best. 
And each kit has an easy to follow instruction 
manual that explains exactly what to do at 
each step. 

So you enjoy assembling your kit and you 
finish with first-class equipment every time. 

That's why Heathkit are so successful. 

[iÏEATHKIT 1,, 

O)' 
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8C132 lOp, BC348 Sp, BC351 lip. ME1075 gp. 

XKI l52 ?p. Diode IS940 3p. Capacitors 011600V 4p. 

Bridge IA/50V Hp. Wirewound Resistors 0:5 OHM to 
21K, 5W, 5p. lOW tp. 15W Pp. 20w Sp. Mai order £2. 
P & P 20p. HEWIrF'S, 9 St. Peter's St., Syston Leles. 

COMPONENTS AND HARDWARE. Wide range. Fast LADDERS. Varninhed P51ft extd. £3041. Carr. l90. 
service. CATALOGLJE-..2x9pstarnps. MAGENTA, PilO, J,eallet. Jtiiiiietl. Ilvsiiattlt. '1H E IA1)Dl'1t. ('ENTIt E 
61 Newton Leys, Burton on Trent, Staffs. DEIS ODW. (L'EE3), Ilalestlekl (1), Telfort!, Salop. Tel. 5eG644. 
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SPECIAL OFFERS. 

Ray NOW hiIo nok, leu. PRICES INcLUDE VAT. 
RESISTORS W 5% oo,bvn fil,,, (24 onge 109-1M. 
2p ,00f,. linof one oolcetl.05 1000 of n,io.d I00 (8.95 
(12 ce,00 pook IOR.IM. IO of eook nlce (610 ceo0o,,) (6.40 
E24.eri,00ck 109-1M, IOofeooh oolce(lOI0,eiio( £12.70 
EI 2-E24 eopon9ion pook, III nf eoch nlon (600 re.i.ror9) (6.30 
TRANSISTORS 
BC1Q7/8/9C lop 5C182/1841 I2p 
BCY7I ISp BC2125 I2p 
21629260 fOp 2N2P260 lip 
2163054 48p 2163055 48p 
INTEGRATED CIRCUITS 
CA3089E IF Synre,n (1.99 C63090A0 Oren. Decode, £3.99 
741 8 pin OIL Op Acnp 26p 748 LN Op An.p 38p 
7008 Pin OIL Op An.p 27p 723 Vello9. Regaloto, 54p 
LM3900 Ocod Amp 76p 109380 2W A,np 99p 
LED, Red 5nnn lap Pook IO LEO, (.elnnd.l 89P 
RECTIFIERS 1164001 Sp 16/50V Bndg. 29p 
POLYESTER CAPACITORS (260V) 
o loP 3p, O 22eF 4p. O 47eF 7p, i -0P iSp. 

PIo,.e odd iSp fo, Po,,09,. Send S olompo for CoIologoe. 
RARCIATCARD phono emloe 000itebk. ToI. 0473 50975. 

FRASER-MANNING LTD.. 
26 HERVEY STREET, IPSWICH, 1P4 2ES. 

T. K. ELECTRONICS (PE) 
LIO6 Studley Grange Road. London Wi 2LX 

TURN YOUR SURPLUS rIlpacitors, tIaiI9iStorp, etc., 
¡lIto casti. Contact UOLLS-IIAJ{I.)l NU . CO., 103 
South Brink, \Vislfcc-tl, Cnmbs. TI-I. 0945 4188. 

Immediate set t lenient. 

ORCHARD ELECTRONICS 
(Cs. TTI. dM05. Linear. Capacitors. Resistors 
(E12). SIL/Rectifiers. Diodes. LED. Thyristors. 
Zeners. Voltage Rei. DIL Sockets. Bridge Recti- 
fiers. Potentiometers. Presets. Triacs. Diac. Plugs. 
Sockets. Cable. Vero. Carefully selected range. 
excellent despatch service. Same day turn round. 
SAE. LÍ5C. Suppliers to A.E.R.E I.J.K.A.E.A. 
Government Depts. Schools. UnIversities. 
Manufacturers. Accounts opened for trade and 
amateur. Join the professionals. Phone by 4 p.m. 
Goods out Ist class by 5 p.m. Try us and prove it! 

ORCHARD ELECTRONICS 
Flint House, High Street, Wallingford. Oxon 

Telephone 0491-35529 

EDENCOMBE LIMITED 
16 Princes Avenue. Kingsbury, London NW9 98 

BOOKS AND PUBLICATIONS 

YOU CAN'T HELP BUT MAKE MONEY. If you follow the 
planned and detailed Information on how to start your own 
iu5IfleSs rewinding ARMATURES, set oat in the new 
manual which is profusely illustrated and leads you through 
easily understood stages of fault diagnosis, taking data, test 
procedures, laying down new windings, where to obtain 
work, how to Cost jobs etc. NO PREVIOUS ELECTRICAL 
KNOWLEDGE REQUIRED. Complete instruction manual 
£4.00 plus 30p P & P CWO. Copper Supplies, 102 Purrs- 
wood Road, Withington, Manchester 20. DEPT PEB. 

SIMPLIFIED TV Iii-pairs. Full repair instructions in- 
(lirillIlal ]trittsli sets £450, relllmest free circuit 
(liatzraiml. Stailip brings details 11111(1110. TV PUBLI- 
CATIONS (Ausepe), 70 (tmureb Street, Larkhall, 
Lammarkytjirc. 

LADDERS 

advertiser. 
l'his will assist advertisers in processing and 
despatching orders with the minimum of delay. 

RECEIVERS AND COMPONENTS 

TTL AT NEW LOW PRICES INCLUDING VAT! 
All full spec. by famous manufacturers 

7400 i3p 7460 isp 74141 58p 
7401/2/3 i4p 7472 22p 74145 69 
7404/5 i6p 7473/4/6 27p 74150 £1.0 
7406 32p 7475 43p 74151 64p 
7408 i8p 7480 38p 74153 63 
7410/20 i4p 7483 lop 74154 ci.o 
7411 isp 7484 90p 74155 67p 
7412 26p 7485 £1.00 74157 64p 
7413 3Op 7486 27p 74160 75p 
7414 64p 7489 (2.20 74164 (1.06 
7417 27p 7490/2/3 44p 74174 94p 
7422 isp 7491 58p 74175 lSp 
7425/7 27p 7495 6Op 74181 £2.56 
7430 iSp 7496 l3p 74190 £1.24 
7432 24p 74100 97p 74191 £1,06 
7437 27p 74107 3ip 74192/3 £1.00 
7440 i4p 74109 4Op 74195 67p 
7441 6ip 74121 lip 74196 84p 
7442 54p 74122 4Op fN4i48 2p 
7445/7/8 75p 74123 53p 01707E 69 
7450/3/4 isp 74125/6 44p 2i02A.6 £2.5 

SAE. for full Iisfs. P. & P. (ist class) 2Op. C.W.O. 
J.C. JONES (PE28) Mail Order only. 

46 Barsteflars, St. Ives, Combs.. PEli 4XX. 

DECEMBER ONLY MJE3055, 4Op; T1L209, gp; 

2102 (500NS), £1.50; 8080A, £16; MM5314, £295; 
BFI95, gp; BC213, gp; BCI83, 9p; CCP7O, 16p, 7 way 
OIL switches 5Op; 74H00 2Op. Timers in li pia 
relay case, 135 secs-5 mins approx + PCB Base 65p, 

P. & P. lOp. LB ELECTRONICS. 43 Westacott, 
Hayes, Middx UB4 8AH. 

to any part of the world by return of post, Air or Sea Mai). 
2.700 types in stock. 1930 to 1976 obsolete types a 

speciality. List 20p. Quotation SAE. Open to callers. Mon 
to Sat. 9.30-5.00, closed Wed. 1.00. We purchase all types 
of new and boxed valves. COX RADIO (Sussex) Ltd., 
Dept. PE., The Parade, East Wittering, Sussex, P020 
8BN. West Wittering 2023. (STD code 024366). 

TOUCH CONTROLLED 
LIGHTING KITS 

These KITS replace coreen tiaeul light switches and 
control 300W of lithticg. Na mains rewiring required. 
Insulated Touch Pluses. Easy ta follow instructions. 
TSD300K-TOUCHSWITCH und DIMMER combined. 

ONE touch plate ta switch light on or off. 
Brightness controlled by small knob-f5.20. 

TS300K-TOUCHSWITCH. TWO touch plates 
ON und OFF-C4.00. 

TSA300K-Al..ITOMATIC. One touch plate. 
Light turns off ufcer preset delay-C4.00. 

LDJOOK LIGHT DIMMER KIT £2.80. 

SPECIAL OFFER 
3 TRIACS 8A/400V Isolated Tub, ONLY-6125 

CMOS - LOW I TRANSFORMERS 
IRIACS 400V PRICIS I Minialure Mains 
Plaslrc 4001 i 8p I 250v lOOwA 
3A 63P 4007 isp I 60-6V ' 8Sp I 

?-2 84 if 51 
lOA 1°5P 4015 9ip 555 36p 3.(1 
20A 165P 4016 sip 741 34p 5.(i 
6.SAwtth 4017 9ip 2N6027(PUT) 34p teyger 8°P 4040 97p 2N3055 4Op 
Omc 21P 4049 SOp CIO6D5A/400V48p 

Clock 1kw Appliance Timer KIT 'nc. AY-5-I230, 05" 
LEO, display, 1,10g. switches, boo, pcb s. etc. £16.25 
AV-5-1230 Clack/Appliance limer IC £4.85 

QUANTITY DISCOUNTS ON REQUEST 
Add 8% VAT + 2Sp, P. & P, 

Mail order only to: 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Cupocitoes 16V. 05V. 80V 041. 10. 2-2, 4'? unit 
lOrsiF Sp; 22.47 5)p(SOV Sp); 100 7p 150V Sp); 220 Sp (50V 
lOpt; 470 lip 150V iOpl; 1.000 116V) iSp, 1,000 L'IVI isp. 
1,000 ISOVl Sip. 
Oobminiutaee Brud Tantatom Electeotptics-0i, 022, 047, 
10 2.0 st 25V, 47/25V lip; iS/Sly l3p; 22/tOt', 47/11%' 
und 100/3V 15p. - 

Mollued Min. Ceramic E12 Series 62V 2%-iOpF to 47pF- 
3p; 56pF to 330p}' Sp. 
Verticut Mountiog Crrumic Plate 50V-Et9 seelen 22- 
1,000pF and I-St mejen 1,500-41,000pF Op. 
Polystyrene Eli Sreies 62V H2rizontal Mossuiting-lO- 
1.000pF 3p; 1.200-t0.000oF Sp. 
Mollard Polyester 280V Veetleul Mounting ES Serica-OSi- 
0-t 4p;0'15,0-IISp;0-33, 0-42 sp; 000 lip; t-013p;tO 2Op; 
0.0 

Mylar (Polyester) Film 100V Verlicut Moutstiag-0-001, 
0-002, 0005 Ip; 0-01, 0-03 4p; 0-04, 005 ftp. 
Miniatura Resistors Highntab Eli Serles 50/c' Carbon Filas 
0-15W tít to 10M 11.110% oler tIll tp. Itetal Fila O-115W, 
025W astil 0-5W 1013 ta IMItI l(p. Metal Filuu 1W 2761 
to 10MO Sp. 
1704148 ap; tM4002 Sp; 1704000 Ip; 1704001 Sp; ociar/O/O. 
1ICI4?/8/lf. 1iF157/0/9. BF194. 107 Sp. 
l'lise, SOni,a gtnc'. I lIn glana. Ito ceraiutc 2(p. 
Fott lOp tteee over g4). Peces iOel.ni,e of VAT. 

THE CR, SUPPLY co. lli Chesterfield Road, Sheffield S8 ORM 

CARBON FILM RESISTORS 5% El2 W 'W, 'W. Your 
mix, 90p per 100. Metal Film 'W. £l.19/1ô0. lAsh Order 
Only. CANDAR. 9 Galloway ¿lose, Bletchlcy. 

SOLAR CELLS 
225" Día, 250mW at 05V -£800 
100' Dia. 35mw at O-5V-4-5O 
53 X 6-3mm 25mW at 0-5V-Cl 25 

Cell art, upplied with leads attached and are coated 
with varnish. ''Solar Cells' booklet 75p. Data sheets 
on uboeedeeiees 2Op. Mull Order only, Speedy sereice. 

4; 

ci 

NOTICE TO READERS 
When replying to Classifed Advertisements 
please ensure: 

(A) That you have clearly stated your require- 
ments, 

(B) That you have enclosed the right remittance. 

(C) That your name and address is written in 
block capitals, and 

(D) That your letter is correctly addressed to che 

Power Etectrolyncs. 800w( 450V (Value not stamped on can). 
Sin it end connections with screw terminals. 2f dia. n 44" 
higk inc. studs. Min. order 4 for £2 inc. VAT (add 60p P & P). 

Sub-Mm OIL. Switch, 7.S.P.S.T.,0. i Pitch ....................... SOp 
Op. Amp. Motorola MC 530G ......................................... 65P 
Ocal Trtsnsislar, 2N 2643 ................................................... SOp 
Bridge Rectifier, 2AIIOOV. 34mm s 34mm .......................... 4Op 
Collet Knabe. For 4mm Spindles. Black with Red Caps. tO for LI 
i roneisiurs. C407, NPN. High Voltage Nisie Driver.... 5 for SOp 

(items 2.h, Prices include VAT. Add 20p P & P) 
LINWAY ELECTRONICS 

1143 Ushridge Road, Hayes End, Mdda. UB4 8HZ. 
Toit 01-573.3677 

ViSIT OUR SELF-SERVE RETAIL PREMISES AT THE 
ABOVE ADDRESS (9.45to 6.00, Closed Weds.) 

VALVES - Radio, TV, industrial, transmitting. We dispatch 

P.C.Bs Paxolin 9in it 7m, 4Sp. 12m X 9m 70p. 
I7jin X 9jin, LI. Fibre class doable sided 7m X 8,n, 
BOp. 2m X bin, LI. l2in x 12m, £190. 20 wire ended 
neons, LISO. Five ficare Resettable Counter 8122V, 
works on 12V £320. 20 assorted 74 series I.C.c nr' 
panel(s), £135. Three assorted meters £220. 76 
assorted components £2.95. List Isp. Refund on 
purchase. OverLI post paid;underadd20p;insarancn 
add 15p. 

J. W. B. RADIO 
2 Barnfield Crescent. Sale. Cheshire. M33 IN L 

MAINS TRANSFORMERS 240V Pri two separate secs each. 
1V at 500mA. £1.30 each + 35p P & P. Two for £2.40 + 55p 
p & p. NF ELECTRONICS, Church Lane. Flax Bourton, 
Bristol. 

SMALL ADS 
The prepaid rate for classified advertiements is 18 
pence per word (minimum 12 words), box number 60p 
extra. Semi-display setting £60d per single column 
centimetre. All cheques, postal orders etc., to be 
made payable to Practical Electronics and crossed 
"Lloyds Bank Ltd' Treasury notes should always be 
sent registered post. Advertisements, together with 
remittance, should be sent to the Classified Adver- 
tisement Manager, Practical Electronics, Room 2337, 
IPC Magazines Limited, King's Reach Tower, Stam- 
ford St., London, SEl 9L5. (Telephone 01-261 5846). 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 
1. Advertisements are accepted subiect to the 
conditions appearing on our current advertise- 
ment rate card arid on the express anderstand- 
ing that the Advertiser warrants that the 
advertisement does not contiavene any Act of 
Parliament nor is it an infringement of the 
British Code of Advertising Practice. 
2. The pablishers reserve the right to refuse or 
withdraw any advertisement. 
3. Although every care is taken, the Publishers 
shall not be fiable for clerical or printers' 
errors or their consequences 
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sidered. Buyer collects. CLOUGH. Crawley 28669. Even- 
ings or weekends. 

OSCILLOSCOPE - 10MHz, Double-Beam, Full Working 
Order. £35. Tel: 01-472 6212. 

SERVICE SHEETS 

SERVICE SHEETS for Radio, T,'li'vision, Ta ir 

ltet'orilirs. Mt 'rio te. tVitli fi-t.' I-'aiilt-tlii.liiitt UtilI I', 
frorii 50p niel M..t.E. ('atalogiir 25p i,i,i SAE. 
IIAM1I.T(.tN IV. 1)1(1, .17 ttotiii.ij,i bail, St. 
I,i'iiliii r k, Miisri,X. 

BELL'S TELEVISION SERVICES for Miriit MIii'ts 
iii tali.., IV, tr. 70p pills SA. E. (oloiir TV 
MirVi,-i 31,iiiii:il, (lii r,',111,St, Mt. E. iritli ,ili1Iliri,'s 
to llF.M.. l'Itt hi jugs Rout. IIlrrog:ltl, . Vork'.tiIri', 
'li-t. (114i:t) 'ii'ut;,. 

2102 memnry Chips. £1.60 (including Data. VAT, P & P). IO 
or more £1.50 each. C.W.O. Research Resources Ltd., P.O. 
Box 160, Barn Close. Welwyn Garden City, Herbs. 

RECHARGEABLE BATTERIES 
AAv pencell (hlP7) £1.32; sub C' £1.64; 'C' (hIPt I) 

£243; 'D' (HP2) £392; PP3 £4.98. Matching 
chorgers £591 each except PP3 charger £4.99. 
Chargin holders for 2, 3, 4, 5 or 6 pencells 5Op. 
'C' and D' size holders, 4 cell only, 8Op. 250/12 
volt inverters now available. 
Prices include VAT. Add 10% post, package and 
insurance orders under £20. 5% over £20. SAE. 
for lull details plus 75p for Nickel Cadmium 
Power' booklet. Mail orders to: 

DEPT. PR. EL., SANDWELL PLANT LTD. 
201 Monmouth Drive, Sutton Coldfield, 
West Midlands. Tel. 021-354 9764 
Callers to T.L.C., 32 Craven Street, Choring 
Cross, London,, WC2. 

SUPERB INSTRUMENT CASES BY BAZELLI, manu- 
factured froni P. VC. faced steel. hundreds of people 
unii industrial users are choosing the cases they require 
from our vast range. Competitive prices start at a low 
90p, chassis punching facilities t very competitive 
prices. 400 models to choose from, flee literature 
(stamp would he appreciated). J3AZELLI, Dept. o. 
23, St. Wilfrid's, Foundry Lane, hlalton, Lancaster 
LA2 6LT. 

MAKE YOUR OWN PRINTED CIRCUITS 
Rub-ON TRANSFERS - Starter pack (5 sheets, 
lines, pods, IC. pads) £1.30, Single Sheets 27p. 
FERRIC CHLORIDT -0 lb bogs 7Op (P. & P. 4Op.). 
SOLDERCÖN SOCKETS - 100 65p. (quansty 
rates). PLASTIC SUPPORTS - 7 or 8 hole Op/pair. 

SAE. lists sarnole. P. & P. t 5p/order encept. 
P.KG. ELECTRONICS 

O1AK LODGE. TANSLEY, DERBYSHIRE 

COURSES-RADIO AMATEURS EXAMINATION. 
t°it5 tint- ltilltts. l'ass this ittiportarit exanliuntion, 
niiil obtain your GM licence, with an RRC Ilnitie 
Ml uil y f olirut'. For ileta Is of t his, and other courses 
1fl('I-, t'r,,fessi,,tiil Exauitinations etc) write or phone Iii E B. l'ut 31 ESt' I.Ts COLLEGE, J)ept. 
J.S.I. Tuition house, London 5W19 41)5. Tel. 
tll-94 Ï22 (('areers Advisors' Service) or for a 

l,ri,sluf'el ui mlv ri ng 01-946 1102. (24hr record ing 
servit''). 

FOR SALE 

NEW ISSUES tuf "L'r:ictie:il Eleetroitica" available 
Inuit April I tl4 pith titi tip Io tIste. I'ri,'e 65p carli. 
I'ttst free. JSEI.i.'S TELEVISION MEIIVICES, 11)0 
Itngs llotitl, ltarriug:ute, X. Yorkshire. Tel. (0423) 
ihdSS. 

SC/MP introkit and Keyboard Kit with power supply ¡n 
case £160. Tel: Stoke on Treat 84507. 

P. E. MULTIMETER 
P.C. BOARD SET £2.65 inc. 

10130 £5.50 inc., E50 l's from stock. 
Complats Kits £42.50. 

S.A.E. for details 
SPAR KS DEVELOPMENTS 

53 North Street, Melbourne, Derby. 

PRACTICAL ELECTRONICS complete from first issue to 
present date. Vols. I to 9 in binders. Offers over £30 con- 

S.A.E. FOR FREE CATALOGUE - INFRA-RED BEAMS, 36f,. 
12V DC MODULATED BEAM 

BLACK LIGHT TRANSMITTER 8 RECEIvER 
ONLY £32.00 + 12+% VAT. POST FREE 

BELLS SIRENS . ALARM-UNITS . CABLE 
BELL COVERS . WINDOW FOIL - VIBRATION 
CONTACTS . ULTRASONIC AND INFRA-RED 

DETECTORS . INERTIA SWITCHES. 

A. D. ELECTRONICS 
217 Warbreck Moor, Aintree 

Liverpool L9 OHO. Tal. 051- 525 3440 

CLEARING LABORATORY. Scopes, recorders, 
teatnieters, bridgea. .ttulio, 11.1". generators, turn- 
tablf's, I:tpelueads, st:iblliseil l'sta, sweep genera- 
tors, test f'tltliputtu'lit, etc. l'cl. J,ous'er J8eetting 236. 

" FOR BOOKS, CMOS AND COMPONENTS 
6800 Booklet 180, MOT CMOS Databk 350, 
6800 AppI Man 1295. 6800 Frog Man 535, SC/MP 
Introkit Man 075, NS TTL Databk 210. RCA 
CMOS Dacabk 545 8085 User's Man 515, Z80 Ass 
Lang Prog Man 7.50. Z80-CPU Man 560. Z80-CTC 
Spec 0-80, Z80-PlO Man 330. Also a full range 
of CMOS-send for free catalogue, MPUs: 
MEK6ROOD2 19000. MC6820 802. Z80 2844, Z8OA 
3698. ZAO-CTC 280, ZAO-PIO 1280. Memories: 
2102A.6 236. 21 12A-4 290. Displays: FNDSOO 
l-30. T1L321 I-50, T1L322 149, $1101 490. 
Crystals: 32768KHz 350, 5.12MHz 360. Clock 
ICs: AYSIÌO2 310. AYS1224 350, MKSO2S3 560. 
Soldercon Pins: lOO 050, 1000 400, 3000 lOSO. 
Tree catalogue by return. All items CWO (Books- 
No VAT> add 8% VAT & 35p p&p. SINTEL, P.O. Box 
75B, 109 Cowley Road. Oxford. Tel. (0865) 49791. 

ENAMELLED COPPER WIRE 
SWG . lib 80e 40e 2os 
14-19 2.60 1.40 .66 .55 

20-29 2.80 .60 .85 .65 

30-34 3.00 1.70 .95 .70 

35-40 3.35 1.90 1.10 .79 
40-43 4.50 2.50 .90 1.25 

44-46 5.00 300 2.10 .65 

47 8.00 5.00 3.00 1.76 

48 5.00 9.00 6.00 3.30 

Tinned Copper, Even Gauges 14-30 £3 per Ib. 

Multicore 60/40 Solder I8SWG £3.24 per lb. 
Prices include P & P and VAT. 
SAE brings list of copper and resistance Wires. 

THE SCIENTIFIC 
WIRE COMPANY 

P0 Box 30 London E.4. 
Reg. Ottico. 22 Coningsky Gdns. 

CABINET FITTINGS 
FOR 

Stage Loudspeakers and Amplifier Cabs 
Freteloths, Coverings, Recess Handles. Strap Handles 
Feet, Castors, Locks and Hinges, Corners, Trim. 
Speaker Bolts. etc.. etc. 

Send 2 X 9p Stamps for samples and list. 

ADAM HALL(P.E. SUPPLIES) 
Unit Q, Starline Works, Grainger Road 

Southend-on-Sea, Essex. 

Tel. W-622 99! 11(all hours) 
State il under 8 

COLOUR TV SERVICING 
Learn thc techniques of servicing Colour TV sets 
through new homesudy course approved by leading 
manufacturers. Covers plinciples, practice and align. 
ment with numerous illustrations and diagrams. Other 
courses for radio and audio servicing. Full details from 

ICS SCHOOL OF ELECTRONICS 
Dept. 771A Inieriezi Hoe, London SW8 4UJ 

Tel. 01-622 9911 (aIl hours) 
State il under 18 

ELECTRICAL 

STYLI, CARTRIDGES, AUDIO LEADS t.fr.. For 
keenest prkt send MA. E. forfree Iit to: FELTE%1) 
ELECT KO its (I' E), Longley Latw, (atl'y 
(licadle, (tiesitire, I 4EE. 

M ISCELLAN EOUS 

IBUROLAR.ALARMS 
I SUPPLIES AND 
I EQUIPMENT 

THE FABULOUS 
D2 MICROPROCESSOR 

EVALUATION KIT 
FROM MOTOROLA. 

Featuring 24 key keyboard 'Seven segment 
display Cassette interface 'Erom & Ram 
Expandable 1nterface Capability 'Full 
Documentation 5 Volt power supply Required 
One years FREE membership of The Amateur 

Computer Club with every purchase. £176 + 
£1.50 P & P + 8% VAT. 

ICS SCHOOL OF ELECTRONICS 
Dept. 77M InlEflExi House, London SWS 4UJ 

Te). 0f-622 9911 (all hours) 
State ilunder IS 

CITY & GUILDS EXAMS 
Study for success with ICS. An ICS homestudy course 
will ensure that you pass your C. & G. exams. Special 
courses for: Telecoms. Technicians. Electrical 
Installations, Radio, TV & Electronics Technicians, 
Radio Amateurs. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 771 A Int.:.i... House. London SW8 4(11 

AERIALS 

AERIALS FOR FM & TV Types for alt Bands 110V available. 
TV UHF 
Fuba XC 391 £38.90 DX 87 Ch21-60 £22.75 
DX43 Ch2t68 £14.50 EnuOO Panel Ch21.68 £11.25 
FM 
Cuba Uka St. 8 £33.33 DX8-H £22.75 
DX7H £19.00 DX5-H £12.50 
At above hove anodised alloy finish. Cables. Rotators. Masts, 
Lashings, M/H Amps. Dist Amps etc.. Carriage free mainla,sd 
UK ordcrs above £25. Carr. LI otherwise. Audio Workshop. 
Lid.. 33 London Road. Soathboeoagh. Tanbridge Wells. Kent, 
1N4 0FB. Telt Tan. Welts (0892) 39222. Access/Barclaycord. 

- Give your protect that 
r. prOfessiOnal lOOking 

finish. Build it in u 0CC. 

Dry transfer Iettnnlng 
BBC now avalloble 
CABINETS 

ORION Cabinet still avaIlable punched on unpunChod. 
Send ISp (refundable) fon collets. 

OUTSTANDING HI-FI FM TUNER. Comprises 7 
transistors superhet design with Varicap tuniflp, 
4FC. Latest silicon circuitry, full coverage 88-102 
MHz. Supplies built and tested with metal front 
panel and Instruction sheet, only £995 + 30p P. & J'. 
(IREOG ELECTRONICS, 86-88 l'archmore Road, 
Thornton Heath, Surrey. 

EDUCATIONAL 

TECHNICAL TRAINING 
Get the training you need to move up into a higher 
paid job. Take the first step now_write or phone ICS 
for details of ICS specialist homestudy courses on 
Radio, TV, Audio Eng. and Servicing Electronics, 
Computers; also self-build radio kits. Full details from; 

WANTED 

WANTED-NEW VALVES, Traisistors. Top Prices, 
popular tYpeS. t ExittfON St P1'LIEM, (II) 367 
Kensingtots treit, Jtradforil S Yorkshire. 

WANTED FOR HARTLEY. i3A. Oscilloscope HT Trans- 
former. POOLE, Pixley, Hmstock, Market Drayton, 
Shropshire. 

STICKIES ARE NEW High quality IC-size self- 
adhesive labels printed with pin-outs for the 61 not 
popular 16- and 14-pin 7400.series IC's. Each pin 
identified immediately. For design, construction and 
de-bugging. Also ideal for students. Introductory 
Offer Set of 450 £280 inclusive. CONCEPT ELEC- 
TRONICS (A2), S Bayhatis Road, Sevenoaks, Kent. 

EH. M. ELECTRONICS 
275a Fuiwood Road, Broomttlil, Sheffield Sil 3B0 
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NAME. 
Send to: ClassifiedAdvertisement Manager 
PRACTICAL ELECTRONICS 

ADDRESS ..................................................................... GMG. Classified Advertisement Dept.. Room 2337. 
Kings Reach Tower. Stamford Street. 
London SEl gIS. Telephone 01-261 5846 
Rate: 
l8pperwOrd, minimum 12 words. Box No. 60p extra. 

Company registered in England. Registered No. 53626. Registered Office: Kings Reach Tower. Stamford Street. London SEl 9LS. 
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ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue Of Practical Electronics for 
insertions. I enclose Cheque/P.O. for £ ............... 

(Chequès and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical 
Electr9nics) 

and guaranteed. 
No remarks. Quantity discounts available on request. 
Also a few C/MOSS CD400 I in packs of 25 for £3 per 
pack in antistatic tube unsealed. PROMPT DE- 
LIVERY. All prices include VAT + P & P. TO: RF 

SERVICES, 50-51 Deptford Broadway, London SE8. 
Telephone 01-692 4284. 

100 WATT GUITAR/PA/Music Amplifier superb 
treble huas overdrive slimline solidstate 12 months 
guarantee unbeatable offer at £39. Money returned 
il not absolutely delighted within 7 days. Send 
cheque or l'o, to: \VILLIAMSON AMI'LIFICA- 
TION, 61 Tltot'nclilfe Avenue, ]3ukinfleld, Cheshire. 

ARMATURE ANO COIL WINDING 
ENAMELLED COPPER WIRE 

Only top goality material, ,appltod. 
All order, depatched within 24 hoar,. 

S.W.G. lib renI lb reel 
lOto 19 £295 LI-60 
20 to 29 £315 LI-80 
30to34 £345 LI-90 
35 to 40 £365 £210 

All pricea incla,ivn of P. & P. in U.K. 
COPPER SUPPLIES 

102 Parr,wond Road. Withington, 
Manchester 20 Tetphong 061.445 8753 

BURGLAR ALARM equipment, safes, trade sup- 
plies. AS't'ltO-ALARMS, 25 Stockton Bd., Sun- 
derland. 'l'sue and Wear. Tel,: 77825. Free list 
S.A.B. 

NO LICENCE EXAMS NEEDED 

To operate this miniature, solid-slate Trans- 
mitter-Receiver Kit. Only £975 plus 25p 
P. & P. 
'Brain-Freeze' 'em with a MINI-STROBE 
Kit, pocket-sized 'lightning flashes', van-speed, 
for discos and parties. A mere £430 plus 20p 
P. & P. Experiment with a psychedelic 
DREAM LAB, or pickup faint speechfsoundc 
with the BIG EAR sound-catcher; ready-mads 
multi-function modules. £5 each plus 20p 
p. & p. 
LOTS MORE! Send 20p for lists. Prices include 
VAT. (Mail order U.K. only). 

BOFFIN PROJECTS 
Cunliffe Road, Stoneleigh 

Ewell, Surrey (PE.) 

NOTICE. TO 
READERS 

Whilstprices of goods shown 

in class?fied advertisements are 
correct at f/ic time of closing 

for press, readers are advised 
fo check with the advertiser 
both prices and availability 
of goods before ordering from 
non-current issues of the 

magazine 

INVENTORS. "Profit front Your Invention'.'. Sources 
of Finance and other assistance. Details: Large 
S.À.}. DELTA (PE), 15 St. Mary Street, Southamp- 
ton, Hunts. 

GAS-SMOKE SENSORS 
COMPLETE CIRCULAR UNITS 

Brand New uses TGS 105 sensor runs from 24V DC 
supply. Can be modified to 12 volt identical Unit 

described in PIE Sept '76 complete with Data + Mod 
Sheets £12.96. IC's 555 Timer 45p. 5-za 739 dual 
preamp ceramic 14 pin DIL. IC's £1.50. 5-TILL 116 
Opto isolator 6 pin DIL £ ISO. 
TRANSISTORS IO AC 128 £1.50 IO AC 176 £1.50 
IO AC 188 £1.50 any mixture. AU devices are full spec 

GLASS FIBRE P.C.B.'s 
From your own tape, film an ink muster. Send SAE. for 
qoOtOtiofl. 
PRACTICAL ELECTRONICS F,C.8.'s in gloss fibre, tinned end 
drilled. Complete rut of Radio Contrai bounds, June to Aug.- 
76 £5.809. Cress flotuf, GeneraSen L2.85p. 
April 77 Digital Volt Meter (G8CZW). Camplete set al two 
bounds (1304-3/4) f1,75. Mop 77 Sangla, Alarm (1305-I) 
£1.68. Jane 77 Sports Centre (1306-1) und power supply 
p.c.b. £2.66. July 77 DigItal Stepwatsh (1307-1) Cl. 
Oscillossop. tras. doablnr 9Sp. Sertir Leokogn CS. (1307-2) 
Ll.96p. Aag. 77 C/If Mnter (1308.1) 97p. Sept. 77 Freq. 
Cauntun Timer (1 309-2/3) £3.98 Set al two boards. Scopo 
Probe (1309.1) 56p. Ort. 71 Digital Muitimeter (1401.1/2) 
£2.94. sotol twa boards. Guitar Sastain (1410-3) 55p. 
Send SAE. fur information un current bounds and a fell fist. 
C.W.O. pinose. 

- PROlO DESIGN 
4 Highcliffe Way, Wickford, Estee SS1 i 8LA 

LI' t'i 

U BritOn s b.., stung ,,.w weare, k,, 

- 
\ 

U r,,r.d .rc rOsa.! S5S0 
I 

J 
U Sp. .......... phon. 
U l. .l,fld, said 
U P,.bii, s..ruh cod ....mbt, 

i U ru. ,,.e.,.,O, eiekr,t 

Ise.O,uhIe O,OOfl,OrOi t,e.h 
VOS Oele ,d OOlaO'*w er. toro.. 
an,.,. el.,. . ed sr es 

US. s.., ce eec-t sno abc-ITS 

saca .,o.p.d. .dd,...00 .e,aiep. 
0 SO Or 

Complete i n Batir und 
(it I resled 
POslil 20 - Lt 37 VAT Pos? 01 20 - Li 77 VAT 

M1NIKITS ELECT90NICS. 6g CLEVELAND 9060 
LONDON EIS 2651 (Mail Order Only) - 

MISCELLANEOUS-continued 

B U I LD YO U R O VV N T V CA IVi E R A - PRINTED CIRCUIT BOARDS supplied in glass libre, drilled. 
front designs KNOWN HIGH PERFORMANCE SOLID STATE CAMERA IN 

tinned or varnished, your own or published 
nd for UNIVERSAL APPLICA- ONLY 

- KIT FORM. Alto avadable factory alterobled. Ideal for eoperror entert, .A,E. quotations. 
'fbNS, 12 Whiteoaks Road, Oadby, Leicester. leduitry tecur,ty, education etc. 'Will work wrth molt Other CCTV 

eQuipment. Fully guaca rIced. 'Completely self-contained. W,th Our 
modulator well connect to any domestic TV set. Model Cl complete - 

with VidICOn £99. Less Vedicon £82.35. lLerrs acallaSte as Optional 
BUILD THE potra). SAE fOr info or phone your ordne through using your Barclay TR EASU R E T RAC ER 

a CROFTON ELECTRONICS LIMITED 
IV K III 35 GrOccenor Road. Tweckenham. Middlesro. ot . $91 1923 -. Metal Locator 
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TO ADVERTISEMENTS, I4LMinstrurnents Ltd. 
19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1897 

Practical Electronics December 1977 . 3t)3 

PLEASE MENTIO 

PRACTICAL. 
ELECTRON ICS 
WHEN REPLYING 

Accuracy: D.C. ranges, ± 20%. A.C. & flranges ± 25%. 
39 ranges: d.c. V, Ol5OmV, 500mV. 15V. SV, 15V. 50V, 150V. 500V, 15kv; 

dcl, 050ijA SOOijA, SmA, SOmA, OSA, 5A; ac. V, 5V. 15v, 50V, 
150v, 500V. 15kV; a.c.l, 5mA, SOmA, O'5A, SA; dB - lOto + 65 in 
6 ranges; Cl OOSkCl, 5kCl, 5OkCl, SOOkfl, 5MCI, SOMCI, pF 5OkpF. 
SO0kpF. 

Automatic overload protection and high current range fuaing. 
Scale mirror and fine pointer for accuracy of reading. Single knob main 
range switching and all panel controls. C.E.l. Class 1 movement with sprung 
'ewel bearings. Extended 92mm scale length for extra clarity. Compact ABS 
case 125 x 131 x 37mm. Weight 750g with batteries. Supplied complete with 
Carrying Case, fused leads, handbook and full 12-month guarantee. Optional 
30kV d.c. probe available. 

Meter £4590 mcl. VAT (1 P. & P.) 
30kV Probe £1285 mcl. VAT 

For detalis of this and the many other excitIng instruments in the Chinagiia 
range, including multi-meters, Component measuring, automotive and 
electronic Instruments p!ease write or telephone. 

12 VOLTS MINI HAND DRILL 
Ideal for drilling pcb. chassis 
etc as well as model making. 
Supplied with 2 collets that s. 

accept tools and drills with 
3/32' and .050" dia, shanks. 
£7.56 (Includes VAT & P.P.) 

displays onlyl 

I 
atit, quotations on request 

I 

PP. Note Unless included in price add 25p Post & Packing 
for orders totalling under £10. All prices include VAT and 
are valid in UK only for 2 months from journal issue date 

michuel Williums Electronics 
41 Vicarage Av. Cheadle Hulme. Cheshire 5KB 7JP 

RC loo s5Ox 25mm 51p (1-9) 49p (10+) 
RCll2x62x3lmm 

, 59p(1.9) 52p)i0+) 
RC 120x65 e 40mm 68p (1-9) 62p (10+) 
RC 150e 80 s 50mm 77p (1.9) 74p (10+) 
RC 190 s 110 s 60mm £1.33 ('9) £1.30 (10+) 

Polystyrene version 
in grey only with no slots, no integral brass bushes 

RC(P) 112x61 e 3lmm 35p (1.9) 32p (10+) 
Add 25p per £1 order value for Post & Packing 

P, CHINAGLI,A DINO-ELECTRICAL AND ELECTRONIC 
. - TEST EQUIPMENT MANUFACTURERS 

ELECTRONIC PIANO w 

ALL PARTS CAN BE 
PRESENT THE 

SUPPLIED " '- ,' 

l'AI AMITI * 

I I I ' Keyboard, Keyswilch, P.C.B.s, 
Hardware, Semiconductors, 

Resistors, Capacitors, Cabinets 
Complete kits or easy stages 

2Okfl/V ac. and d.c. 

Send SAE. for details 
A NEW HIGH SENSI- :'-- 

CI f Produ'i TIVITY 
WITH ALL THE FEA- 

- 16 Mayfleld Road TURES YOU WILL 

Bramhall, Stockoort. Cheshire SK7 1LY EVER NEED ' 

Includes slot-in Component SupportBracket arid has over 

only'_iOOforonlyET 400 individual :ockets, plus Vcc and Ground Bus Strips 

Mixed bags, all sizes, various colours 

FULL SPECIFICATION LED's 
TYPE MP NEON INDICATOR 

Supplied with resistor for 240 Volts operation 
" 150mm leads, held in 6.4mm holt by nut 

Red (specify size) 75p per pack 

Green Yellow, Orange (specify size) £1.20 per pack 

(Each pck contains 5 LED's, Mounting Clips and Data) 
Red, Amber. Clear. Opal 2Op each 

TYPE A NEON INOICATORS 
Supplied with resistor for 240 Volts operation 

Held in 8mm hole by plastic bezel 
150mm wire leads 

Red. Amber, Clear. Opal 19p each 

Green 28p each 

SEVEN SEGMENT DISPLAYS 

Economy Duality 
Common Anode -0.3' - Left Decimal 

Red. Yellow and Green @ '15p each 

Full Specification 
Common Anodp -0.3'- Left Decimal 

R ed 98p each 
Green and Yellow @ £1.35 each 

(Data supplied with Full Spec. 

Add 25p per £1 order value for Post & Packing 

Ideal for drilling pcb's, 

I 240 VOLTS MINI HANO DRILLS 

etc as well as model making. 
Supplied with 3 collets that 
accept tools and drills with 
1mm, 2mm and 1/8" dia 
shanks. i 
£9.72 (includes VAT & PP.) I 

Accessory tools... 5 Burrs, 1mm, 2mm. 1/8th Drills, I 

3/32' Collet Price £1.75 (Includes VAT & P.P.( 
I 

RC OOXES (round corners) 

Easily drilled or punched, 
orange, blue, black and grey 

ABS. Incorporate slots for 
holdIng 1.Smm thick pcb's. 

Close fitting flanged lids 
held by screws running into 

integral brass bushes. 

MINI CONSOLES 

panels and Consoles. 
Ideal for small desk control 

Moulded in orange, blue, 
- - black and grey ABS. 

corporates slots for holding 
1.5mm thick pchs 

Aluminium panel sits recessed into front of console 
and held by screws running into integral brass bushes. 

MC 161 x 96 x 58mm £1.53 (1'g) £1.50 (10+) 
MC 215 x 130 x 75mm £2.20 )1'9) £2.17 (10+) 

Add 25p per £1 otder value for Post & Packing 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's,Diodes, Resistors. Capacitors 
and all Dli packages with Sto 40 pins 

SC BOXES (square corners) 
Easily drilled or ounched, 
orange, blue, black and grey 
ABS. Incorporate slots for 
holding 1.5mm thick pcb's. 
Aluminium panel Sits receSse_....--... 
into front of the box and 
held by screws running into-- 
integral brass bushes. 

SC 85x56 x 35mm BOp (1'9) lip (10+) 
SC 111 s71 s 48mm £1.07 (1.9) £1.04 (10+) 
SC 161 x 96 x 59mm £1.49 (1-9) £1.46 (10+) 
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VAT INCLUSIVE PRICES-ADD 25p P. & P.-No other extras I 
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GOODMAN'S COMPACT 12m 

BASS WOOFER 
Standard 12m diameter fIxing with cut Sidos 
103m Square. 14000 gauss magnet. 3d watt 
r,m.s. 4 Ohm impedance. Bass resonance: 30 
c.p.s. Frequency response' 30-8,000 c.p.s. 
£10.95 each. Post (1 00. 

ADASTRA 3*3W STEREO AMPLIFIER. 
10 TransIstor Push-Pull Ready " 
built With Volume, treble and I 

bass controls. 240V operated. 

Slze8 3 a 6m. £10.95 _ 
HEATING ELEMENTS 

ER 

Size 10 a 8 a mn. Operating collage 200 250v ac. 250W 
appros. Saltable for Heating Pads. Food Wermers. Conuector 
Heaters, etc. Must be Clamped between two sheets of metal or 
asbestos. 

ONLY 40p EACH (FOUR FOR £1.50) 
ALL POST PAID-Oisoaun,s far quantity 

E.M.I. 13-2 X 8m a 

SPEAKER SALE! 
With tweeter. And crassoaer. State 
4 or t ohm. 

10W Model £795 
Post 45p 

15W model £105O 
8 Ohres. Post 65p 

20W model' £1150 
15 ohmS. Post 65p 

TEAK VENEER Hl-FI SPEAKER CABINETS 

MODEL "A'. 20 X 13 X 12m. For 
12m, dia, or lOin. s_peaker. IlIus- - 
trated, £1450 Post £160 
MODEL "B". BOOKSHELF 
For 13 X 8m, or £850 Post 
8m, speaker. £1 
R.C.S. BOOKSHELF SPEAKERS 
Size 14 x 9 x 6m. approx. 
Response 50 lo 14,000 cps 6 watt 
rms 8 ohms. £16 pair Post £130 
ACOUSTIC WADDING 18m, wide, 200 ft. 

BAKER 150 WATT baktrx.a 
ALL PURPOSE 
TRANSISTOR - , 

AMPLIFIER 
ldral tor Groups. Disco. P.8. and Musical Instruments. u Inputs 
speech and music, a wap mixing. Output 
4/8/16 ohm. ac. Memo 240V. £72 

Carr. 
separate treble end bass costrols. £1.50 

NEW 'DISCO 100 WATT" £59 
ALL TRANSISTOR AMPLIFIER CHASSIS Car,. Cl 
2 inputs. 4 outputs separate oolume treble and bass controls. Ideal 
disco or 5110e amplifier chassis. Made by Jennings 
BLACK CARRYING CABINET AVAILABLE £9. 

PW SOUND TO LIGHT DISPLAY 
Complete kit of pans with R CS. Printed circuit. Three 1.000W 
channels As featured in Practical Wireless. 
CABINET extra £3. 

GOODMAN S CONE TWEETER 
lt.300 c/s. 26w 8 ohm. p I £3 25 E.M.I, bin, mid ranas 2bW (4.95. r 

E.M.I. 13e Bin. 2bW Bass Unit (10.50 

R.C.S. loo WATT VALVE 
AMPLIFIER CHASSIS 

ncc_ru: 
Professional mode,. Pour inputs. Treble. Bass. Master Volume 
Controls. Ideal disco. P.8. o, groups. SAE. far 
details, 5 speaker outputs. 3 or 8 or lb Ohm. 100v Ilse to 
Ordrr. Sultabir carrying case tissa, plus £250 cars. 

LOW VOLTAGE ELECTROLY1'ICS 
t. 2, a, 5, 8, 16, 25. 30, 50, tOO. 200mF 16V lOp. bOOmF 12v iSp; 
25V 20p; 50V 3ep. l000mF 12V lip; 20V 35p; 50V aPp; tOOV TSp. 
2000mF 6V 2511; 20V 42p. 2bOOmF 50v 52p; 3000mF 25v 47p; 
50V 6Sp. 3900mF 100V CibO. 4700mF 62V £1.20. S000rr,F 6v 2SF; 
12V 42p; 25V 75p; 35V OSp; S600mF 76V £1.60. 

R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS 
All parts and Instructions with Zener diode. 
printed circuit rectifiers und double mound 
mains translormer, Input 2001240V u C. Output Past 45p 
collages aoallable 6 or 7 5 oe 9 or 12V d.c. ap to lOOmA or less. 
Size 3 02) a 1)in PIeuse stute eoltage required. 

20 17) Sin uncut boaid Callers Only £18.50. 

TINTED PLASTIC COVERS ONLY 
Sizes: "A--14) 12) s 4)10. £3. "B"-14 s 12) s 2410, £3.50.. 
"C'-164 xf4)x3iB. (375.0-164 ol4x4iO. £4. 
"E-19 143 s 4.3/n. £4. 15m, 134x 3/n, £3 50. 
Ideal tar mooed decks, tape decks, etc. Post 75p. 

BAKER HI-FI SPEAKERS 
HIGH QUALITY-BRITISH MADE 

r 

SUPERB £22 
12m 25 watt PostCl'60 

Qualiry loudspeaker, lOw cono reuoflanCe 
ensures cleat reproduction of the deepest 
bass Special copper drioe and concentric 
rweerer cone. Full range reproduction with 
remarkable efficiency in tire app., 
reo ist er. 
Bass Resonance 25 ois 
Flux Densitp 16.500 gauss ' 

Useful responso 
8 or 16 ohren models 

20-17.000 c/s 
- 

AUDITORIUM .t21 
°o 12m 35 watt 

A lull runge reproducer for high power, 
Electric Guitars. public address. multi. 
speaker systems. electric organs. Ideal for 
Hi-Fi and Discotheques. 
Bass Resonance 35 c/s 
Flua DensIty 15,000 9uuss 5' 
Useful response 20-16.000 c/s 
8 Or 1h06mn modeis. 

AUDITORIUM £26 
15m 45 watt . Post £160 

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24m sides, 6 e 4m, Tsp; 
0e 6m, gOp; 100 7m, (l'IS; 140 9mO, (l'SO; 160 bin. (l'aS; 
12 o 3/n, tip; 160 lOin, Li-70; 12e Oie, £1.35, 
ALUMINIUM PANELS. lt sw g. 6° u.n. Isp; 806m, 25p; io n lie, 
3cp; 12e Sin, 3ap; 12 cOin, 40p; 160 hirt, 45p; 14 a Sin, Sop; 
12 o 12m, 55ta; 16 0 lOin, ISp. 
ALUMINIUM ANGLE BRACKET, 6 o 3 a 3/n. iSp. 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4 a 2 o 2m, SSp; 3o 2 e lin. SSp; 60 4 o 2/n, OSp; O c6s 3m. Li; 
9x4 e 4/n. £1.20; 12e4c4ln. £1.50 

THE"INSTANT" BULK TAPE 
ERASER O HEAD DEMAGNETISER, 
Suitable for cassettes, and all sizes of 

mainS200,240V 
P00 

ELAC HI-FI SPEAKER 8m TWIN CONE 
Dual Cone plastic roll surround. Large ceramic magnet. 50-16,000 c/s. 
Bass resonance 40 c/s. 8 ohm Impadanch. 
15 watts, AMS. £5 95 Post 3Sp 

MAINS TRANSFORMERS ALI. POST 
SOp each 

250-0--250V binA. 6-3. 2A £3.45 
250-0-250 80mA, 6-3v 3-SA, 6-3V IA or SV 2A £4-ho 
350-O-350 OOmA. 8-3V 3-SA. h-3V IA or SV 2A (5-80 
300-0-300 l2OrnA 20h-3V M CT., h-3V 2A £8-SO 

220V45mA.6-3V2A LI-75 
HEATER TRANS. 6-3V 3A. LI-45, amp. LI-00 
GENERAL PURPOSE LOW VOLTAGE. Topped outpuis at M 3. 

4, 5.6.8. 9, 10, 12, 15, 18, 24 and 30V (5-30 
IA. 8.8. lO, 12. 16, 18, 20, 24, 30.36.40.48. 60 (5-30 
M, 8.8. lO, 12. 16. 18, 20. 24.30. 36, 40, 48. 60 £8-SO 

3A, 6.8. IO, 12, 16. 18. 20, 24, 30, 36. 40, 48, 60 £1100 
SA 6.8. lO, 12, 16, 18. 20. 24,30,36, 40. 48, 60 £14-SO 
5,8, lO. 16v 5A £2. 12v lOOmA £1. 12V 300/nA £1. 12v 7SOmA 
LI 30. 40V 2A tapped 10V or 30v £29s. 20v 3A £2. 40V 2A £2 95. 
30v 5A * 34V 2A Ct. £3-is. 2e 18V 6A LII. 
20-O-20V lA (2-95. 30V 1+A £2.78 2CV IA (2-20. 
60V, 40v. 20v or 20-C'-20V. lA £3-SO. - 

AUTO TRANSFORMERS. 115V to 230v or 230V to 185V 
150W £5y 200W £6y 400W £7; 500W Lo. 
CHARGER TRANSFORMERS Input 200/250V tor 8 or 12V 

l+A £2.75; 4A £520. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 6 or 12V outputs 
15A 40p; 2A Ssp; 4A tSp. HALF WAVE 12V 15A 25p 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly Constructed tO stand up to long 
periods of electronic power As used by leading 
groups and discos. Useful response 20-13.000 
ois Bass Resonance SSC s. 

GROUP "25" 
121e 30W - 

4, 6 or 16 ohms. 
Post £1 

GROUP "35" 
I2ln 40W 
4, Oor t6 ohms. 

- Post £1 

GROUP 50112m 
lOIn 50W 
4 Or 8 or 16 ohms with 
aluminIum preseece dome. 

Post £1 60 

GROUP 50/1 Sin 
151e 75W 

6 o, 16 ohms. 
Post £1 60 

DISCO. Group PA Cublnete le stock. Send for 
Leaflet. CabInet FittIngs, Handles, Connors, 
Feet, Covering Mutarlel all in clock. 

J) 

BOA DE LUXE AUTOCHANGEA - .. - 
Features balanced arm. Cueing / 

3d stlsc Pessreau:. 
Fitted with stereo ce,umlc Cart. 

PotL1. 
130 t2in. £1750 

\ 
R.C.S. DISCO DECK - 

SINGLE RECORD PLAYER 
Fitted orth auto stop, stereo compatIble Cartridge. Baseplate. Size 
Il ri 8+/e. Turntable. Size 7m diameter. a.c mains. 200250V, 
3 speeds plays u/I size records Post 
Two tor E13. Post 75P- - asp 

HEAVY METAL PLINTHS 
With P.V.C. Cover. Cut out for most B.S.R. or 
Garrard decks, Silver geep finish. - 
Model A'. Size 12+ o 145 o 75m. 
Model '8'. Size 16 o 133 ri lie, £7-Sc. Post £1 30 

Extra Large Plinth and Cover. For transcrIption decks Size 

electronic instruments or small PA, systems. Two Corsions are 
available, The mono kit uses 13 semiconductOrs. The Stereo kit 
uSOS 22 semiconduCtors. Both kits haue printed front panel and 
volume, bass and treble Controls, Spec, 10W output lelo B ohms. 
7W into 15 ohreS. Response 20cm to 3050/s. Input IODM.V, high 
Imp. Siae 9+ s3 2m. it/C reales operated. 

Mono 
£11 25 kit £18 

Easy to build, Fuit InStructiOnS supplied. 

ELAC lo inch £45O 
'ac) Ribbed cone, Large ceramic magnet, 

50-16.000 C/s. Bass resonance 55 cts. 
- lOW. 15 ohm impedance 

ELAC9x5In HI-Fl £345 
SPEAKER TYPE 59RM Post 35p 
This famous unit now available. 10W, 8 Ohm. 

£450 ea. - 2 for £8. L±.,j .'r 
Post 50p. .J 

BAKER MAJOR 12 INCH £15 
Post EfOd 

30-14.500 C/s. l2ie double Cone, revote, 
and tweeter cone together with a BAKER 

Ø 
ceramic magnet assembly Paving a flue 
density of 14.000 gauSs ucd a total flue 

r'- of 145,000 MaXwells, Bass resonance 
40 C/s. Rated 20W. 
NOTEI 4 0,8 or 16 ohms anaitable. 

a Module kit, 30-17.000 0/5 wIth tweeter. 
crossOuer, baffle. 19 o 12+ie. 
instructions. As illustrated. 

Pieuse state sorno, f6 ohms. Post 0150 

ELECTRO MAGNETIC 95r. to PENDULUM MECHANISM 1' OS 15 

ISV d.c. operatIon 00e, 300 hours Continuous On 5P2 battery, fully 
adjustable sming and speed. Ideal displays, teaching electro 
magnetism o, for metronome, strobe. etC. 

BSR HI-FI AUTOCHANGER 
Plays 12m, lOin Or lin records Auto or 
Manual. A high quality unit backed by 
BSR reliability with 12 months' 
guarantee. aC, 2001250V, SiZe 13+ ' 

him, Above motor board 34ir1. Below 
motor board 2fin. 
With STEREO/MONO CARTRIDGE. £12.95 
Singla Pia par o.r5lon £13' SO. All Post TSp 
BSR P128 with Magnetic Cartridge 4 
GARRARD MINICHANGER plays all records £995 
ESO P163 BELT DRIVE DECK. less cartridge £30 

.4 

I 

U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE - 

R.C.S. 10 WATT 
AMPLIFIER KIT 

- - __-I 
LöJui 

This kit is s lIable for record players, tape ploy back. gultars. 

MONO PRE-AMPLIFIER 
A mains operated solid state pre-amplitier unit designed 
to compliment amplifiers without low level phono and tape 
input stages. This free standing cabinet incorporates 
cIrcuitry for automatic R.I.A.A. equafisation on magnetic 
phono Input and NAB. eaualisation tor tape heads. Power 
ON/OFF, PHONO/TAPE switches and pilot lamp are on 
the front panel; phono socket 
Input and output are rear 
located. AC mains 240v. 

R.C.S. POWER PACK KIT 
12V, 75OrnA. Complete with printed circail 
board and assembly instructions. 
12V300,nA KIT. £315. Post 30p 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER-BRITISH MADE 

£1 45 
Ideal for Mike, lape, P.O . Guitar. Battery 9-12V or HT, line 200-30cv 
d.c. Operation Size l e 1 o lin. 25 c/s 025 kcvs. 26 dB gain. For 
valve or transistor equipment, instructions Supplied 
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in a modern world of electronics 
- - 

- AUDIO MIXER 
10 CHANNEL - : 

- A superb stereo audio mixer. It can STEREO GRAPHIC EQUALISER i 

be equipped with up to 16 input A new design with no difficult ,, . 
-- -j-- modules of your choice and its per- 

- -' formance matches that of the very COils to wind, but a specifica- 
best tape recorders and hi-ti equip- ton that puts it in the top flight 
ment lt meets the requirements of i- i c a s. Ail th f less than - s - 

professional recording studios. FM £70 including fully punched and 
radio stations, concert halls and - 

- printed metalwork and wood- 
theatres. Full Construction details work. Send for our component - 

our catalogue, A component 
schedule is available on request schedule now. Full construc- - , - . 

- lion details price 40p. 

J1H1 
- 

has been carefully prepared and s very well pre- 
sented"-R,E.C. latest guaranteed 

- "makes the job of orderly9 components an easy, accurate I prices-our latest special 
and entoyable pastime"-P.W. offers-details of new projects 

Only one word describes the publication-superb!"- 
ETI. and new lines. Send 30p 

s OVER 60,000 COPIES SOLD. DON'T' MISS OUT' for the next six issues 
J 

SEND 60p NOW (5p discount - 

- voucher with each 

-.4, ¶. -. 

. - . '4 

'; 
i 

L.. 
-- __ 

s 

4OST THIS COU PONS 
OW FOR YOUR COPY OF 

CATALOGUE PRICE 6Op 

IPlease rush me a copy of your 216% 
page catalogue. I enclose 60p, but 
understand that if I am not completely 

I satisfied I may return the catalogue % 

I 
'to you within 14 days and have my 60p 

refunded immediately. 

Name________ 
tAddress 
t 
'4 

- - -. 

J -. 
INTEGRATED CIRCUITS 

- Over 35 pages in our 
catalogue devoted to - 

hundreds of usefulI.C.s. 
All with data, pin con- 
nections and many with 
applications Circuits and 
projects to build. Post 

the coupon now! 

PEDAL UNIT 
A completely self-contained 
pedal unit. 13-note, 2-Octave 
range. 4 organ stops. lt can be 
added to any organ. A really 
unusual ?xtra is the bass guitar Who says the Maplin Ca 
stop which uses four envelope logues worth having? 
shapers to give a real bass in our musts for readers-to-collect list 
guitar sound. A must for the -PE. 
solo guitarist. Full construction contains ... just about everything the DIV 

details in our catalogue-post S electronic enthusiast reauires-P.W. 
the coupon below now! probably the most comprehensive catalogue we have 

ever come across-E.E. 

.5 

SYNTHESISER 
The International 4600 Synthesiser. 
A very comprehensive unit. Over 400 
sold. We stock all the parts costing 
less than £500 ncluding fully 
punched and printed metalwork and 
a smart teak cabinet. Far less than 
half what youd pay for a ready 
made synthesiser of equal quaiity. 
Specification on request, full con- 
struction details in our construction 

book £150. 

Our bi-Monthly 
newsletter keeps you 

uo to date with 

C- 
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