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ELECIRONICS 
iîL74*17494 78 74194 105 4056 134 4513 20614518 102! 4526 199 

7495 65 74195 95 4057 2570 4514 26514519 591 4527 152 
7400 13 7496 57 74196 99 4059 480 4515 29914520 1O8 4528 99 
7401 

1317497 
189 74197 85 4060 99 4516 1254521 2681 4529 165 

35 CARDIFF ROAD. WATFORD. HEATS.. ENGLAND 7402 14 74100 119 74198 150 4061 2380 4517 38214522 199f 4530 85 
7403 14 74105 62 75150 110 4062 999 

MAIL ORDER. CALLERS WELCOME. Tel. Wattord 40588/9 7404 14 74107 29 75491 75 4063 110 LINEAR IC'S 
- 7405 18 74109 54 75492 80 4066 58 702 75 MC131O 175 

7406 38 
J 

741 10 54 __________ 4067 380 709C 14 pin 35 MC1312PO 195 
ALL DEVICSS BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 7407 38 74111 68 4068 22 710* 48 MC1458 50 
DESPATCHFD BY RETURN OF POST. TERMS OF BUSINESS: CAsH/CHEaUE/ 7408 17 74112 88 CMOS* 40699E 20 741C*8pin 22 MC1496 92 
p.O. OR BANKERS DRAFT WITH ORDER. GOVERNMENT ARD EDUCATIONAL 7409 17 74116 198 4000 15 4070 32 747C 70 MC14433L 1250 
IRSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE ARD EXPORT INQUIRY 7410 15 74118 90 4001 17 4071 21 748C 36 MC171OCG 79 
WELCOME. P&P ADD 3Op TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS 7411 20 74119 119 4002 17 4072 21 753 150 MC34O 69 

7412 17 74120 115 4006 105 4073 21 810 159 MC3340P 150 
POSTAGE ATCOST.AIR/SURFACE. 7413 30 74121 25 4007 18 4075 23 8038CC* 355 MC33SOP 89 

MINIMUM ORDER £2.00 PLEASE. 7414 51 74122 46 4008 97 4076 85 AV-1-0212 580 MFC4000B 85 

V AT E.pon o, dnn O VAT.AnplIcWIn n U.K. Cno,nn, only. UnI a ohn,in. nil n,iCn 7416 30 74123 48 4009 50 4077 40 AY-1-1313 660 MFC6O4O* 97 
n..nc *.To h.,e, dd12%. 7417 30 74125 38 4010 50 4078 21 IA15051 145 MK50253* 550 

We Stock many ,nnro itOnn. It pyn to ninit un. W e nitut.d b.hind Watford FnntbII 7420 16 74126 57 401 1 18 4081 20 AV-1-6721/6 195 MK50362* 650 
Ground Nenrest Undorgronnd/BR St.tiofl Wtford High Sünnt Op.n Mnfldy to Storday 7421 29 74128 74 4012 18 4082 21 AY-3-8500* 450 MM2102-2 190 

7422 24 74132 73 4013 42 4085 14 AV-3-8710* 978 MM2112-2N*310 9.00 em -6.00 Pn,. Antple Freo Cr Pnrk.ng opone nnIbIe. 7423 27 74136 73 4014 86 4086 73 AY-5-1224A 280 NE518A 210 
POLYESTER CAPACITORS AIaI leed type(Vo;oenore nF) 7425 27 74141 56 4015 89 4089 150 AY51230 450 NE555 29 
400V: 0001. 0.0015. 00022. 0.0033 8p; 00047. 0.0068, 0.01, 0.015.0018 9p; 0022, 7426 36 74142 269 4016 45 4093 85 CA3O11* 82 NE556D8 60 
0033, lOp; 0.047, 0068 l4p 0.10 iSp; 0.15, 0.22 22p; 0.33. 0.47 39p; 0.68 45p. 7427 27 74143 314 4017 89 4094 190 CA3018* 68 NES6O* 325 

7428 35 74144 314 4018 89 4095 105 CA3020 170 NES61* 410 160V 0039. 015, 022 l3p; 0.33. 0.47 22p; 068, 1.0 29p; 1.5 33p; 2.2 38p; 4.7 47p. 7430 17 74145 65 4019 48 4096 105 CA3023 170 NE562* 410 OUBILIER: 1000V: 0.01. 001 5 l6p 0.022 iSp; 0047 l6p; 0.1 34p; 0.47 43p. 7432 25 74147 175 4020 99 4097 372 CA3028A 80 NE565A* 185 
7433 40 74148 109 4021 91 4098 110 CA3035 223 NE566* 180 

POLYESTER RADIAL LEAD(VloeSflFl 250V IFEEDTHROUGH 7437 30 74150 99 4022 88 4099 145 CA3036 110 NE567* 157 
O-01 O-01 5 6p; O-022. O-027 lp; 0-033, 0-047. 0-068, 0-1 8p; 0-15 l2p; ICAPACITORS 7438 33 741 51 64 4023 20 4160 109 CA3043 190 NE571 450 
O-22. 0-33 l4p; 0-47 l6p; O-68 2Op; I -0 24p; 1-5 27p; 2-2 3lp. lOOF 350v Sp 7440 17 741 53 64 4024 66 4161 109 CA3046 71 RAM21O2-2* 210 

7441 74 74154 96 4025 19 4162 109 CA3048 200 RC4136D* 120 
ELECTROLYTIC CAPACITORS: Anial leod type Voloen are ¡npF) 

I 

7442 68 74155 53 4026 180 4163 109 CA3075 175 R0M2513* 700 
63V 0,47. 1,0. 1.5. 2.2. 2.5. 3,3. 4.7. 6.8. 8. 10, 15, 22 9p; 47, 32. 50 l2p; 63. 100 27p; 7443 115 74156 80 4027 45 4174 110 CA30806 80 SG3402 295 
50V: J.07p; 50. 100, 220 2Sp; 470 SOp 1000. 2200 68p; 40V: 22, 33 9p- 100 l2p 3300 7444 112 74157 67 4028 81 4175 99 CA3O8t 190 SN72733N 125 
62p; 4700 64p; 35v: IO. 33 7p; 330. 4ó 32p- 1000 49p- 25v: 10. 22. 41 '6p. 80. tÓO. 160 7445 94 74159 210 4029 99 4194 108 CA3089E 210 SN76003N 211 
Sp;22O.2SOl3p;47O.64O2So; 100027D: ISÓ030o:22d041p;330O52u-40054p16V: 7446 94 74160 82 4030 50 4408 720 CA3O9OAO 390 SN76013N 140 
10. 40. 47. 68 7p; 100, 125 Sp; 330, 470 l6p; 1000. 1500 2Op; 2200 34p;'lOV: 4. ido 6p; 7447 82 74161 92 4031 205 4409 720 CA3123E 200 SN76023N 140 
64OlOp;I00014p. 7448 56 74162 92 4032 100 4410 720 CA3130 85 SN76033N 211 
TAG-END TYPE 7OV 2000 98,,; 4700 l2lp; 50V 3000 75p; 40V 4000 lOp; 2500 6Sp; 7450 17 74163 92 4033 145 441 1 995 CA3140 92 SN761 15N 215 
25V47OO48p;2O0O37p,40V:2OOO 200095p;325V:200 100 50 o 10O190p. 7451 17 74164 105 4034 196 4412F1650 CL71O6EV* 975 SN76227 115 

7453 17 74165 105 4035 111 4412F1380 1CM7205* 1150 TAA621AX1 228 
TANTALUM BEAD CAPACITORS POTENTI0METERS(A8OEGENI OPTO 7454 17 74166 141 4036 325 441EiF 795 LM3001H 170 TAA661A 155 
35V O lF 022. 033 047. 068 C,bn,,1.cWLog& WU EL6CTttONICS* 7460 17 74167 20 4037 100 4415V 795 LM3O1A 30 TAA700 353 
I O 2 2F 3 3 4 7. 68 25V: .5. iO 5000. 1K & 2K in onyl. S.nge 26,. LEDI - cI.t, 7470 28 74170 230 4038 108 4419 280 LM308 110 TAA96O 300 
20v: 1.5 16v: 1O8F i3p eoch 5OO2MOn8I.o 26p liL209ted 13 7472 25 74172 625 4039 320 4422 545 LM318 195 TBA12OS 70 
47.100 4Op. 1OV 228F. 33 47 6V: 5nO-2MOp.00O/Pw,cn . SSp T11211 G,n 20 7473 32 74173 170 4040 105 4433 1225 LM324 98 TBA5400 220 
47. 68, 1 00. 3V 68, iOOpF. 2Op each 5KO-2MO d geng,e,e o 7O. PUU Yco 27 7474 27 741 74 87 4041 80 4435 825 LM339 55 T8A5500 330 

Tito 20 7475 38 74175 87 4042 75 4440 1215 LM348 120 TBA64IBX11 250 
MYLAR FILM CAPACITORS 2Red '7 7476 30 74176 75 4043 94 4450 295 LM379 375 TBA651 180 
iOOVOOO1 0002 0005 001cC 5 SLIOER'OTENTIOMETERS 2YOow G,,,n 21 7480 48 74177 78 4044 88 4451 295 LM38O 95 TBA800 90 
0015 002 O04.O.05.00560F 7P O25o9"O. k6O,ee, OCPiO o 7481 86 74178 102 4045 145 4490F 695 LM381 145 TBA81OS 105 
O lF O 5 0 2 9p 5OVO 47 lip 500.500KO n8e og 70 06P12 68 7482 69 74180 85 4046 128 4490v 525 LM381AN 241 T8A820 70 

10Kfl-5OOKOdungeng sop 255777 54 7483 72 74181 165 4047 87 4501 17 LM382 125 TBA9200 260 
CERAMIC CAPACITORS 50V B 20e 7484 95 74182 160 4048 58 4502 120 LM1459 425 T0A1022* 595 
o s0e to lOnF 38 caen 

citai 2 C A 125 7485 106 741 84 135 4049 48 - 4503 69 LM3900 60 TDA2O2O 320 
i b,F 22nF 33nF. 41W 4e each PRCSETPOTNTIOtaTERS T1L313CCth3 125 7486 31 74185 135 4050 48 4506 51 LM3909N 70 TLO81CP* 52 olc- 6p Voeca S Hoaone T1L321 CAc 5 130 7485 210 74188 275 4051 72 4507 55 LM391 i 125 TLO82CP* 96 
POLYSTYRESE CAPACITORS OW 500 5MO Minac,e Se 111322 COOS 130 7490 33 74190 115 4052 72 4508 298 M252A4* 750 TLO84CP* 130 
1Oo,o InF8p i SeCco 47nF1Oe. 0-25W n000-3.3M0H0,e lOe DL104CCn 99 7491 75 74191 105 4053 72 4510 99 M253AA* 795 UAA17O 198 

O-25W2000 4-7MOVC lOe 017O7C 99 7492 38 74152 105 4054 120 451) 150 MC1303 88 ZN414 105 
SII.vER MICA lVaIe pFI 3-3. 4-7. DL747CA 180 7493 32 74193 105 4055 134 4512 98 MC13O4P 260 ZN424 130 
6 8 lO 12 8 22 Ti. 4?. 50. 68, 75 RESISTORS - aa 5% C.aOo, FD 357 100 

82 85 100. 120. 50.220 9pacc M,n elc,e HigO S biIiIn . L0 noise LCO3+AW 975 
I TRANSISTORS SF184 30 0C36 99 ZTX3O3 21 2N33O2 35 

250 300 330 360 390,600.82016p.ach C04g, 9e5 SF194 10 0C41* 4-8 21X304 24 2N3442*i3i 
llANOS VAL i 99 100 . ______________ AC117* 35 8db 17 SF195 10 0C42 32 11X311 17 2N3563 20 

000 800. 2000. 2200 2op laco AC125* 19 BC171 ii SF196 10 0C43 55 ZX314 24 2N3614*169 2-2O-a7M 624 l.SIc le SWITCHES. 
u 

AC126* 19 BC172 10 SF197 10 0C44 31 11X326 40 2N3615*i35 CERAMIC TRIMMER CAPACITORS W 2.20-4 7M E12 2p 15e TOGGLE 2A250V AC127* 18 BC177 15 SF198 18 0C45 20 ZTX341 20 2N3663 24 
2 7pF. 4 i SpF 6.2SpF. 8. 3OpF 2OP 1W 2.2O-0M E 2 Sp 4e SPST 25e Ad 28* 1 8 SCi 78 14 8F200* 28 0C46 38 ZTX500 13 2N3702 10 2%MeIIF.Ve 001MO Rp 4e 

35e AC141* 24 BC179 14 5F224A 18 0070 19 Z1X501 14 2N3703 li MINIATURE TYPETRIMMEAS l%MeIF.n.SQ IM OT 400VoWoti 58p Ac141K* 38 BC182 9 SF244 24 0071 25 Z1X502 19 2N3704 10 2 5 6pF 3 boF 1O-40pF 22P lOO - c.c.a poec Io ReceIo,c Ofeach np. SUR-MIN TOGGLE AC142* 24 5C182L 5F256* 50 0072* 30 Z1X503 i 5 2N3705 ii S 2Sep 5 4SpF 600Ç.88pF 3Op oI.edaIceR SP Tayeoce SSE AC142K* 38 BC183 9 BF257 26 0076 36 Z1X504 25 2N3706 10 
SPS1nnnR 54e AC176* 18 6C183L 10 BF258 26 0077* 76 Z1X531 25 2N3707 10 COMPRESSION TRIMMERS 

3 4OpF 70 80W 25-mOoT 25p PE Str.ng ENSEMBLE DPDT6,ge 78e AC187* 20 8C184 9 BF259* 30 0079* 76 ZTX55O 25 2N3708 10 
00 500cc l2SOpF 38P CoecponentSnowaVallablR. OPOTCenVenR 92p AC188* 20 8C184L 10 SF394 22 0081* 28 2N526* 58 2N3709 10 

___________________________ ___________________________ 0PD1Baet lISP ACY17 35 BC186 21 SF594 40 0082* 45 2N696* 35 2N3710 16 
SLIDE2SOV ACY18* 40 BC187* 28 BF595 38 0082D* 35 2N697* 21 2N3711 10 JACK FLUGS I SOCKETS IGOPO- Ap ACY19* 40 BC212 9 BFR39 25 0083* 48 2N698* 39 2N3715*250 

I Screened I PlaStic t open I ecocoded ° DPR/oen, iRe ACY2O* 40 5C212L 10 SFR4O 25 0084* 44 2N699* 39 2N3772* 170 
I chrome 

L__::t 

I w1h cooplerS Ele ACY21 35 8C213 9 5FR79 28 0C122* 48 2N706A* 19 2N3773*288 
2-5ecn I i2p 8p I Bp break lip 4coVcIoeer 24e ACY22* 40 8C213L 10 SFR8O 28 0C123 48 2N707* 50 2N.3819 22 

contacts l2p PUSH RUTTON ACy28* 40 8C214 9 5FX29 26 0C139 85 2N708* 19 2N3820 32 3.5ettT I 15p lOp I 

MONO I 23p l5p I 2op lBp 
Spe.eIond.d ACY39 78 BC2141 10 SFX81* 130 0C140 85 2N914* 32 2N3823* 65 

STEREO 3lp l8p l5p 24p 22p STOTR/ccn, tSp ACY4O* 48 8C3078 14 5FX84* 24 0C141 85 2N916* 27 2N3824* 70 SPSTc10C S5Ec 

ACY44 39 8C308 13 BFX85 24 0C170* 40 2N918* 30 2N3866* 90 DPDT6Ta0 BRIc AD14O 69 BC328 13 BFX86* 28 0C171* 40 2N920* 51 2N3903 18 
OIR PLUGS SOCKETS IflLn.. SWITCHES * Mini arum Non-Lockleg AD149 60 5C338 12 5FX87* 23 0C201* 125 2N930* 18 2N3904 18 

AO161* 42 8C441 30 5FX88 24 0C202* 140 2N961* 61 2N3905 24 
1 PIN L ocds0eaEe r PT Io MaE, lsp P5t' Io t,..h 25p AO162* 42 5C461 30 BFY18 50 OC203* 150 2N1 131* 22 2N3906 17 
3. 4 5 FnAcdo t3p Rp 2oe AOCI(ERIwTiIe) IOA2SOV AF1 14* 20 BC462 30 SFY5O 20 OC204* 150 2N1 132* 22 2N4037* 52 

SPc VegoocecRerr. oH 28P AF1 15* 20 BC547 1 1 B51 20 T1F29 43 2N1302* 35 2N4058 17 
C0-AXIALITV) tRe tAp tAp R0CKERIblacEIonJoff 00250V 23p AF1 16* 20 BC548 11 aPr'52 20 TIP29A 44 2N1303* 50 2N4061 17 

ROCKER,lIls,neI.d Iwtet,l AF1 17* 22 BC549 11 SFY71 20 TIF29C 60 251304* 50 2N4064* 120 PHONO sp_noI. i5p 
OrrRdcoloc, NP Bpdo.bt. _ SCflO 3A 2VOc S2T AF1 18* 55 oC557 13 BSX2O 18 TIF3O 52 2N1305* 28 2N4236* 145 

ROTARYl ADJUSTABLE STOP) i pOlO I 2.72 AF121* 48 5C558 12 BSX2O* 18 TIP3OA 47 2N1306* 35 2N4289 20 MetalS cr,, et t2p tOpS-...e ZP/2 6w 3o/2.4W 4p12.3W Alp AF124* 55 SCY3O* 57 SSY65* 30 TIF3OS 64 2N1307* 50 2N4859 65 
ROTARY Mainc25OVAC.4Arep 42e AF125* 35 5CY34* 75 B5V95 25 TIF3OC 65 2N1308* 46 2N5135 42 BANANA 4rne lop rap - 

2eee lOp loe - DII. SOCKETSA )LOc P'oIil -T.a) AF127* 35 8CY39* 78 55Y95A* 18 TIP31 40 2N1 613* 20 2N5136 42 
tr.,r ap SEc _ 8 crie lop; 4 n lap; 16 oir l3e; 8 oie 20e. AF139* 35 SCY4O* 75 BU1O5 130 TIF31A 40 2N1671*190 2N5138 20 

WANDER Sere gp 9p 2Opc, 26e;24 oln 3Op;28 on 42p; VO cje 58p. AF1 78* 70 5CY43 75 8U205* 190 T)F31 S 40 2N16715*195 2N5179* 60 

DALOEICH AF186* 50 8CY59 22 55567 65 11F32 45 2N1986 60 2N5191* 65 
Reset Ope - 

AF239* 42 SCY7O 15 MD8001*158 TIF32A 49 2N2160*105 2N53O5* 40 
ASY26* 40 BCY71 15 ME41O2 10 T1F325 70 2N2217* 48 2N5457 32 

T AN K 
. ._____T:;:-:;;i 

Te, 7Sp* 
ASV27* 45 5CY72 16 ME6002 14 TIF32C 70 2N2218A*35 2N5458 32 
SC1O7* 9 5CY78 20 MJ2955 99 T)F33 80 252219A*22 2N5459 32 

BArrIE 
. COPPER BC1O7S* 10 5D115* 62 MJ400* 90 TIF33A 80 2N2220A*26 2N5485 32 

ROAROR* 5C108* 9 5D121* 78 MJ491* 160 T)F338* 100 2N2221 23 2N5777 56 
Fo,. GI.a 5C1088* 12 5D123 98 MJ2955*120 T)F33C 105 2N2222* 20 2N6027 40 
S,egICStCd 5C1O5C* 12 5D124* 115 MJE34O* 45 T1F34 85 2N2297 45 40311 50 66 75p 9 50131* 38 MJE37O 55 TIF34A 85 2N2303* 45 40313* 125 

Build this fantastic TV RHYTHM ° 2 l3Op SC1OgS 12 50132* 38 MJE371 60 TIF34S 110 2N2368 21 40316 85 
SRRP SC1O9C* 12 80133* 43 MJES2O 45 T)F34C 110 2N2369* 15 40317* 52 GAME With realisflc battle G E N E RATO R 8 0 lOp sci 13 li 50135* 36 MJE521 65 T1P35* 219 2N2476 125 40324 85 

sounds - Steerable Tanks - Build this PE (Jan 78) Easi- VOLTAGE* SCi 14 19 50136* 37 MJE2955*1l TIP35A 225 2N2483* 28 40326* 52 

Controllable Shell trajectory build Low cosi Rhythm G 
REGULATORS BC1 15 19 50137* 36 MJE3O55*80 TIF35C* 270 2N2454* 30 40327* 62 

en- 723C ase SC116 19 50138* 36 MFF1O2 30 TIF36A 265 2N2646* 48 40347 80 

and Minefields to avoid. erator. We are the sole sup- 7806258 SSe BC1 17 15 5D139* 36 MFF1O3 36 TIF36C* 325 2N2784 55 40348 101 

TO3C,eeV. 5C118 19 50140* 36 MFF1O4 36 TIF41A 63 2N2846 140 40360* 43 

A really exciting and skilful pliers of the complete Kit tASO i4 26 80142 59 MPF1O5 36 T1F418* 73 2N2894 30 40361* 45 
to 12V 745p 8C134 19 50145* 198 MFF1O6 50 TIF42A 64 2N2904A*22 40362* 48 

game simply constructed including the case. pre- AV 15 8C135 20 50222 60 MFF1O7 50 T1F425* 82 2N29O5A*20 40407 50 
BC136 18 50695* 75 MFSAO5 24 T1F2955 63 2N2906* 18 40411* 289 with Our easy to follow drilled printed front panel IA 8V 1500 
BC137 20 50696* 75 MFSAO6 24 T1F3O55 51 2N29O7* 20 40412 63 LM323K R25p 

instructions. and lhe printed Circuil lA5V 22o BC14O 25 50Y17* 195 MFSA55 24 T1543 36 2N29O7A*22 40467 95 
8C142 25 SOt60* 110 MPSA56 24 T1544 45 2N2926G 10 40576* 190 

Boards. tA-12V 220p 5C143 '5 50Y61* 165 MFSA7O 34 T1546 45 2N29260 8 40594 80 
IC AY-3-87 i O £9.78* PI e.tic. ve 5c147 7 SF1 15* 22 MPSUO2* 58 TISSO 47 2N2926R 8 40595 90 

Basic Kit(justaddcontro/s) Complete Kit price mCI. VAT tA: SV. 2V, ISV. SC148 7 5F154* 25 MPSUO5 48 TIS6O 45 2N2926Y 8' 40603 65 
I8V.24V99eecI, BC149 a SF156* 29 MFSUO6 54 11562. 45 2N3O11* 241 40636 125 

PriCe Only £17.98* £49.95 only. P & P £1 .10 O.IA 5V. 6V. 8V. 
12V. l5VSle.ch BC153 14 SF167 25 MP5U52* 65 11574 47 2N3O53* 201 40673* 68 

lp&p3Opl insured. Ready Built Units PI ,.nc-Ve SC154 14 5F173* 25 MFSU55 53 11590 18 2N3O54* 49 Matched OSA: 5V. 8V. 8V SC157 10 SF177* 24 MF5U56 56 11591 22 2N3O55* 55 available in limited quan- 1SV.tSV.9SpeecT SC15S li BF178* 25 MFU131* 39 ZTX1O7 11 2N31O8 391 Pair Comp/ele Kit inc/. cases & conGo/s 
Price: Only £24.30* titieS at £65.00 plus P & P. LM320-12 1050 SC159 11 SF179* 30 OC25* 120 21X108 11 2N3121 40 

LMS2O-t5 lSSp Sc16O 27 SF180 20 OC26* 150 11X109 11 2N3133 43 ¡ 
extra. 

lp&p 3Op) 
Send SAE. for descriptive LM,aI.ls 145p SC167A 11 SF181* 30 0c28 99 ZTX300 13 2N3135 331 CHOKES LMJ2SN 24W 
leaflet L11326N 2800 BC168C 12 BF182* 30 OC29 160 21X301 16 2N325O 301 Sc6O 

. 1515275 26cp BC169 10 5F183* 30 0C35 80 ZTX3O2 18 2N3252 36J_lOOmh 
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quoted are those current as we go to press. 
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READOUT 
A selection of readers' letters 853 

Our August issue will be on sale Friday, 14 July 1978 

(for details of contents see page 849) 
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ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All 
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MARKET PLACE - 

Interesting new products 817 

SPA CEWATCH by Frank W. Hyde 

Soviet activity, Salyut mission, Future plans, Black hole?, Comets 820 

INDUSTRY NOTEBOOK by Nexus 

What's happening inside industry 825 

NEWS BRIEFS IERE Conference-Sony Launch Betamax 846, 

Compilers for Micros, Laser for Nasa, Card Counting, Automated Blinds, Standards 852 

INVENTORS COMPETITION 
Last chance to win financial backing and a 'scopi for your ideas 850 

Prom programmer-Radio Control Servo Tester-Overflow Indicator 832 

TOMORROW'S BROADCASTING by Dr. Boris Townsend 
Audio/Visual projections 854 

SEMICONDUCTOR UPDATE by R. W. Coles - 

A look at some recently released devices 860 

NEWS AND COMMENT 
EDITORIAL 809 

STRING ENSEMBLE-5 by A. J. Boothman 
Cabinet construction 834 

DIMWIT by M. J: Carter 
A bedside lamp that can be simply switch programmed 842 

CR.O. LOGIC MONITOR GENERATOR by R. Derry 
Serially displays logic states of i.c.s under test . 838 

GENERAL FEATURES 
INGENUITY UNLIMITED 

VOLUME 14 No. 11 JULY 1978 
1 

CONSTRUCTIONAL PROJECTS 
PE. TV GAME CENTRE-1 

r Ten ball games and four motorcycle games in colour 810 

GENERAL PURPOSE TIMER by M. Plant 
An accurate wide range timer with both audio and visual alarms 826 

PRACTICAL 
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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


79.4 Practical Electronics July 1978 

Frequency Response 20 Ha - 20KHZ. 
Hum and Noise-100 dB Relative tufi Output 
T.H.O. at toll power 01%. 
TO. 500 300w into 2 Ohms. 

220w Into 4 Ohms. 
Sta.?" X 9" X 11" 140w tnto 8 Ohms .......... £4500 
Power supply P.S. 300 .............. £2858 
TO. 150 150W oto 4 Ohms 
5" X 5" X 2" 100w into 5 Ohms .......... £2625 
Power supply P.S. ISO .............. £17.75 
TO. 150 
60 Version 60W into 8 Ohms .......... £1775 
5" X 5" X 2" 40W into 15 Ohms 
Power Supplies P.S.60 .............. £1525 
Note-P.S. 300 will drive 2 TO. ISO enspliflers. 

All output rallngs are R.M.S. continuous sine wave output 

TO ORDER BY POST 
Make cheques/P.O.s payable to TUAC LTD.. (PE78i. or quote Access/Barclay Card NO. 

Wo accept holders phone orders 0f-672 9080.1 
Post to- 
TUAC LTD., 1PE78), 119 CHARLMONT ROAD, LONDON SW17 9A9. 
Seed stamp for our free 28 page Catalogue vI LIGHTING & AMPLIFIER MODULES. etc. 

SOLDER: SAVBIT 20' I 52p I 9p - 
io' t 26p I 

LOWMELT 10' I 65p I 9p 

I.C. DESOLDERING BIT 88p 
J 

p - 

BIT SIZES: No.l9(l5mm) No.20(3mm) 
No.21 (45mm) No.22 (6mm) 

From your Local Dealer or Direct from Manufacturers 

SR. BREWSTER LP 
86-88 Union StPlymouth PLi 3HG 
Tel: 015265011 TRADE ENQUIRIES WELCOME 

i 

reSu:,errrenls. NEAREST TUBE STATIONS: ALOGATE L LIVERPOOL ST 

(TAIIAI TUAC 
JTRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 

PHONE 01.672 3137/672 9080 
MANUFACTURERS OF QUALITY AMPLIFICATION ANO LIGHTING 
CONTROL SYSTEMS 

NEW FROM TUAC 
.1 

TD500 
1 . TDI5O I...it 

:.r.o 3 - .. 

- 

r 
'vi 

ULTRA QUALITY HIGH POWER 
New D.C. Coupled Design 

AMPLIFIERS 
FeatUring 
Electronic Short Open and Thermal Overload ProtectIon. 
Brief Spec. 
Input SensItivity 0775 y, R,M.S. (0DB.) at 25k Ohms. 

& MIGHTY MIDGETS W ,vllrJIATURE 

SOLDERING J 

IRONSAND 
ACCESSORIES (7® 

RETAIL PRICE POSTAGE 
each inc.v.a.t. extra. 

18 WATT IRON Inc. No.20,BIT £3 78 22p 
SPARE BITS 44p - 
STANDS £325 65p 

116 12 6 I-99 10000/V Bargain (5-86fF S P 62p VAT 8% 2o Fose boards.- 2 open 11 '- 
17 16 8 10-39 

20,000 ohpp'V MItinteto,. mirror scale. Ranges J lose holders 2 X 3' 3Op 

I 

l-32 1176-0 992 145 

AC/DC fo 1000V DC cerrents to 2SOrnA. P & P 15p. 

226 60 30 26-82 Resistance to 3 Mohon,s. 5' 0 3' a lj-" R,NGE £11.09 P&P £1.05 VAT 8% NEW RANGE HIGH 
TR 

20V-0-20V or 25V-0-25V aoailable by cors- 
nection to appropriate taps. 
Prf Amps £ POP 
102 0-5 341 078 
103 1-0 457 0-96 
lOI, 2-0 6-9* 1-14 
106 30 $45 132 
106 40 1070 1-50 
107 60 14 62 164 
118 80 1705 208 
119 10-O 2170 OA 

NAINS ISOLATING (SCREENED) 
PRIM 120/240 SEC 120/240 CT TAPPED 
Pr! VA (Watts) £ P & P 

0 20 4-40 079 
149 60 6-20 096 
150 100 713 114 
151 200 1116 I-50 
152 250 1279 184 
153 350 1820 1.04 
154 500 1815 215 
155 750 29-06 OA 
156 1000 37-2e OA 
157 1500 45-64 OA 
ISO 2000 54-80 OA 

24V-0-24V or 30V.:30V available by civ- 
nection to appropriate taps. 

Ref AsnOs £ POP 
124 0-5 31$ 0-96 
126 1-0 05$ 0-96 
127 2-0 7-60 1-14 
125 3-0 10-54 132 
123 4-0 12-23 1-84 
40 5-0 13-95 1 04 

120 6-0 15-66 1-84 
121 8-0 20-15 OA 
177 10-0 24-03 OA 
189 12-O 27-13 OA 

AUTO TRANSFORMERS 
Re! VA (Wafts) Volts L P & P 
'113 15 0-115-210-240 2-48 0-lt 
64 75 O-IlS-210-240 3-96 0-96 

4 150 0-115-200-220-240 5-35 0-96 
67 500 O-IlS-200-220-240 1099 1-64 
84 1000 O-115-200-220-240 187$ 2-08 
83 1500 O-115-200-220-240 23-36 OA 
95 2000 O-115-200-220-240 34-$2 OA 
73 3000 O-115-200-220-240 48.00 OA 

'Please Ils 24oVrequeed CASED AUTO TRANSFORMERS specify or 
I 

240v cable in 5115V USA 2 pIn outlel 
HIGH VOLTAGE MAINS VA 

15 
£ 
4-96 

POP 
0-96 

Ref 
113W ISOLATING 150 I-4$ 1-14 4w Prim 2001220V or 4001440V 200 9-92 I-45 65W Sec 1001120V 062001240V 200 10-49 1-45 59W 

Va 
60 

Ref L 
243 5-89 

POP 
1-32 500 15-73 1-64 67w 

350 247 14-11 l-84 750 
11000 

18_55 
2260 

l--76 
QA 

03W 
84w 

1000 250 35-65 OA 
I 

1500 26-02 05 93w 
2000 252 54-25 OA [2000 37-65 OA 85W 

TEST METERS 
U431 5 Budget Meter 2OKOA' DC 2K/V AC 
1000V AC/DC 2-5A AC/OC 500K res, in robot 
steel case and leads £1585. - 

BX5O5SanwaL33-68 MM5 £2610 
AVO8 £77.10 11169 £32.50 
AV071 £31.10 DAl 16 di9ital £100-Co 
AVOI3 £4250 Megger 8M7 
EM272 £60-la Battery £4250 

Wee Megger £6400 

Special Offer AyO Meter (107) 
Ranges DC volts 2-5, 10. 50, 100.500. 1000v - 
current lmA, 2-5, 10. 50, 100, 500. 1 amp. AC 
10V. 100. 1000, 3 ohmic ranges to 10M ohms 
10,000/V DC, 1000v AC Safety cot out £40.00 

PO PC1.15.VAT8%. 
ISOLATOR IKVA 24CV 10240V enClosed styli 
terminal connection Special Offer f0 £18.70 
Carriage (2-75. Ref BEl. 

ELECTRONIC CONSTRUCTION KIT 
IO prolects (including electronic organ). Nt 
soldering.needed £729. VAT 8% P & lOp 

PANEL METERS 
£ £ 

2' O-5OpA 550 4" 0-5OisA 6-10 
0-5008A 5-50 O-SCOpA 670 Carrlagr 
0-imA 5-50 0-lorA 640 
0-50V 550 0-50V 840 p 

0-lOOisA 5-50 0-lOOpA 610 VAT89I 
VU Indicator Panel 48x45 2508A FSD 

£260 
VU Indicator Edge 54g 14 2508A FSD 

£2.60 
Pre,c,,,.eci 7.1 1.77. Pis, sOd VAT 
a?rerP&P. POI 

OUA LITY TRA N SFORME RS 

£ P&P 
45-36-0-36-45. 2A 9 89 138 
45 to gion 3A 11 41 1-48 
36-0-36, 4A 13-90 1-84 
45-0-45. 5A 16-74 2-15 
72Vor 90v. 6A 20-77 2-30 

PLUG IN SAVE BATTERIES 
3300 fits into 134 socket 6-7. 
5-9v 300nrA multiplsg Outlet £3,30 
Stabilised 3-6-7-9/400n,A 

orsltlplog outlet £6.61 
VAT 1 2+% P & P 55p 

DECS SOLDERLESS 
BREAD-BOARDING 

S Dec70 contacts (i-98 
T Dec 208 cOntacts (3-63 
U Dec "A" for l.C.s etc (3-99 
U Dec '0" for I.C.c etc £6.99 
VAT % POP 4Op 

ANTEX SOLDERING IRONS 
15W £3.75 18W £3.15 
25W £3-95 -Stand £140 
PB P 46p VAT 8%. 

STEREO FM TUNER WITH 
PHASE-LOCK LOOP 

4 Pro-selected stalions, vancap tun- 
vg switched AFC.L8D Beacon 

£20.45 

TRANS FO R M E R S 
SPECIAL OFFER 
(LImited Stocks) 

I BEI PrIm O-120. 
O-120V (120 or 
240V) SeC 24V lOA 
£5-so P&PL1-66 
7559. 250-0-260V, - 
i6.3\f 12 9-0-12-9v 
LB-50 P & P 9Cp 

BE3 106V lIne lo 
40 7/lOW £2-OS 
P 8 P 668 

'BE4 0-120V s 2 
(120Vor2401 Screen 
sec 9-0-9V lA 
£240P& Pup 
BES 15w nrafChfvg 

I trans sec 150 suit 
EL89 £1-SO P & P 
30p 

eE6 PSt, O-220v soc 
ahOOV. IO MOLoSO 
PS P (1.00 

Ref 30 240-240 
If oIatOr200VA 
(4-20 P & P 96p 
Ref 62 240-240 
loolafors 250VA 

I 
VAT12%P& P40p. 

£S-20P& P96p 

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

TELEPHONE: 01-488 33161718 

TRANSFORMERS 
ALL EX-STOCK-SAME DAY DESPATCH. VAT 8% 
12 AND 24 VOLT OR 12-O-12V 

PRIMARY 220-240 VOLTS 
Amps 

Ref 12V 24v £ P&P 
III 05 025 2-29 0-45 
213 1-0 0-5 2-04 018 ii 2 I 3.51 0-18 

IO 4 2 4-03 096 
70 0 3 5-35 0-96 

108 0 4 8-80 l-14 
72 lO 5 7-07 I-14 

30 VOLT RANGE 
Prim 2201240V Sec O-12-15-20-24-30V 

12V-O-12V or 15V-O--15V available by con- 
nection to appropriate taps. 
Ref Amps £ P & P 
112 0-5 2-04 0-78 

19 l-0 3-57 0-96 
3 2-0 9-27 096 

20 3-0 0-20 1-14 
21 4-0 7-44 1-14 
SI 5-0 0-37 1-32 

SCREENED MINIATURES 
Ref mA VoUs £ 
738 200 3-0-3 0-99 
212 lA IA 0-6. 0-6 2-OS 
13 100 9-0-9 2-14 

235 330. 330 0-9. 0-9 I-99 
207 500, 500 0-8-9.. 0-8-9 2 59 
208 IA, IA 0-0.9. 0-8-9 353 
236 200. 200 O-15, 0-15 I 09 
214 300, 300 0-iC, 0.20 2-56 
721 100 (DC) 20-12-0-12-20 3-41 
706 IA. IA O-15-20-O-15-70 4-63 
203 500, 500 O-15-21-0-15-27 3-99 
204 lA. IA 0-95-21-0-15-27 5-39 
S112500 12-15-20-24-30 2-04 
239 50 12-0-12 I 88 

P&P 50 High Quality Metal Oelde 
0-55 2.5% w Resistors. 
0-10 150 1ixed Valse Copacitors 
038 10 Read Switch. 
0-38 30 Wire Woavd Resistors. 
0-11 miaed. 
0-18 25 assorted Presets. 
038 50 3 Tag Terminal Strips. 
018 Hardware pk. bolts, nuts. 
0-78 washers, Insulators lOp + 
0-96 t2+%P&P40p. 

12 way Grelco heavy black 
o-m plasdc termInal block 35V 
0-38 P&PtSp. 

Fose holder 1 i-" Completely 
MINI-MULTIMETÉR enclosed Internal screw con- 

OC-1000V AC-1000V DC-tO0rnAfles-lSOkC) ne.-tien25nP&P 150. 

816&DGE RECTIFIFHS 
5CV 50A £200 

200v 2A (0-45 
400v 2A £055 
200v 4A (0-65 
400V 4A £0.80 
400v 6A Cl-05 
500V lOA' (2-35 
VAT 123% 'VAT 8% 15p P & P 

Audio Kit 25w . 25w Complete 
with instructions £35.50. Teak cab 

mounting hardware £14.50 
PS P11 73 VAT 12% 
Magnetic to Ceramic. Cartrid9e 
Convertor operating voltages 20- 
46V only £3.50. 
VAT l2+% P & P 35p. 
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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 free Colour brochure and full details of enrolment. 

British National Radio &,Electronic School t 

. I 
P.O. Box 156, Jersey, Channel Islands. 
NAME................................................................................... 

u ADDRESS............................................................................ 
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i Bùild 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 ieed not only 
for the courses practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profession. lt 
remains your property and represents a 
very arge 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 
procedures. 

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, tv. etc. 

All students enrolling in our courses receive 

- V 
a free circuit board originating from a 

J computer and containing many different 
components that can be used in experiments 
and provide an exceltent example of current 
electronic practice. 

your work. A Certificate is given at the end of 

every course. 

a 

Lr .w, 
.-.- ____ 

. 
4, tS-7O-I . 

riQ 
Ii 

t 2 3 4 3 6 '!- 

master electronics 
the practical way 

T1 L 

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, no maths, and 

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

mastering all the essentials of your hobby or to 

further your career in electronics or as a self- 

emp$oyed 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! Hére's howyou 
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400mW Zeners 2\. 7 to 36v, lop 
each. 1.3W Zeners 3V3-200V, 20p. 
lo watt zeners from 4V3 to 200v 
93p. 
0A81 5p;0A91,8p; 1N4148,4p. 
SC R s 

0.8A 60V T092 35p 
lA 400v T05 60p 
4A 200V 10220 52p 
4A 400V T0220 7Op 
6A 200V T0220 56p 
6A 400V 10220 75p 
6A 400V T066 8Op 
lOA 100v 10220 82p 
lOA 200v 10220 87p 
lOA 400V 10220 l2Op 
lOA 600v 10220 148p 
Tracs 
6A 400v 10220 98p 

Dargain list alone. 

BUY A COMPLETE 

RANGE OF 

COMPONENTS AND 

THESE PACKS WILL 
HELP YOU 

* SAVE ON TIME-No delays in 
waiting for parts to come or 
shopsto open! 

-- TRANSFORMERS O.2LE.D. I SSS 3lp 
Red lip 86p/1O) I ZN1034E £1.4 I 

Standard 240v nain prinary 

Green 23p I AY-5-1230 £5.24 I 1 O0A seconde,v 
I 6-O--6V 92p 

Yellow 27p AY-5-1224 £3.51 I 9-O-9V 97p 
DL727 O.5displayCl .62 12-0-12v 102p 

24HR CLOCK/APPLIANCE TIMER KIT 

Switches any ppIiance of op io 1KW on nd off t 
preset times once a day. KIT contains: AY-S-1 230 
ClocklAppliance Tiner IC, O.5 LED dsply, __' r,ns sppIy. display drivers, switches, LEDs, trIc, 
ConpIete with PCBs and full nstroclions, £14.85 
White box (56 x 131 x 71 nn) - drilled £2.70 

-ondrHled £2.38 

TOIJCH CONTROLLED LIGHTING KITS 

GREEN WELD 
443 Millbrook Road Southampton 
SOI DHX TeI:(0703) 772501 

All price. qooted teclado VAT. Add front echoole, etc. (Minineone invoice 
25p UK/BFPO Pontage. Mont ordore charge £5). Export/Wholenale enquicien 
deepetched on dey of receipt. SAE with welconre. Wholeeale liCt now available 
enfume. pleate. MINIMUM ORDER for bono-fido tradern Sorplo. corn- 
VALUE fi. Officiel ordern accepted ponente alwoye wonted. 

SEMICONDUCTORS 
1 977/8 Diodes; 1N4001/2 5p; 4004/5 7p; 

4006 Sp; 40079p; 1250V lA, lOp; CATALOGUE 1250V iSA, 12p; 50V 3A lOp; 
100v 3A, 12p; 400v 3A.15p; 200v 
1 OA stud, 4Op; 400v 1 OA stud. 48 BIG pages packed with over 4.000 
Bridge Rectifiers, items, many of them illustrated. 
50V lA 26p; 200V lA 32p; 400v lA Discount vouchers worth SOp. PRICE 
36p; 100v 2A 48p; 400V 2A 58p; 30t + i 5p post. (Overseas send 60p 
100V 4A 65p; 400V 4A SOp; 100v surface or Li airmail.) Also included is 

6A 74n: 400V 6A 98D. our current Bargain List. Send SAE for 

DIGITAL VOLTMETERÌrHERMOMETER KIT TRIAC BARGAINS 

400V Plastic Case 
3A Gap 

eased on the 7106 single 6.5A with trigger Sep 

J 
IC 3 digit D.V.M. the 8A 85p 

°I 
Kit contains a PC8, re- 12A 90p 
sintors. capacitors. pre- 1 GA ii 3p 
nets. IC. and 0.5 lIguai 20A lisp 

,,Ç,vC$tyyy, crystal display. Cow- 25A 205p 
-. ponents are also included SCR IC lOeDl 5AÍ400V 54p 

LLU,,LAJt P6 lWtftfVtl to enable the bacio D.V.M. Diac 23p 
kit to be n,Oditied to 
a Digital Thermometer * SPECIALS * 

i as thee neon:,. 

IVJÇ' ONLY £23.75 4x555 £1.08 

- 

4o2N3O55 £1.19 
5x74t £1.08 

'1"-.', LM3911 9ip 

OPTO ELECTRONICS TIMER I.C.s MINI MAINS 
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BA 600V T0220 135p 
15A 200V 10220 l35p 
15A 400v Stud 22Op 

TRANS I STO RS 
4C127 lIp 6C548 lop 66858 SOp 

40126 lop 6C549 lop OCP71 l2Op 
OCt76 18p OCt70 ISp TIP4IA SOp 

ACtO? ?Op OCt71 Isp 11P42A SOp 

Oct80 2Op OCt72 lOp T1P2155 86p 
#0149 lOp 60131 OSp T1P3055 42p 
40161 OOp 60132 40p 11S43 35p 
40162 40p 60133 OOp 252648 sOp 

sF279 ISp 60137 40p 262905 2lp 
Ocio? lO 80138 40p 252926 lOp 
OCt06 lOp 60139 42p 253053 26p 
OC1O8C lOp 60140 44p 253054 SOp 

OCt09 lOp 68173 ZOp 253055 SOp 

OC1O9C ISp 68181 30p 253442 l3Op 
OCt47 lop 08194 lOp 253702 lop 

oct48 lOp SF195 lOp 253703 lOp 
OCt49 lOp 88190 lOp 253704 lOp 
Oct57 lOp 68197 lOp 253705 lop 

oct58 lOp 68200 28p 253700 lOp 

BCIS9 lOp 68639 24p 253708 lOp 

OCt82 lop 68879 2Op 253710 lOp 
OCt83 12p 08X29 22p 263811 OOp 

OCt84 lop 68X48 32p 263904 Isp 
8C212 lOp 08X84 OOp 263006 Isp 
OC213 l4p 68X80 22p 260027 SOp 

0c2l4 lOp 6FY50 ISp 266028 60p 
0C441 32p 08451 lOp 40673 OSp 

8C461 32p 08Y52 lop 

8C547 lOp B8Y39 40p 
74 Ser,e 111 

7400 lOp 7447 64p 7415, 37p 
7401 14p 7450 iSp 74121 OSp 

7402 14p 7451 lOp 74122 Sip 
7404 lIp 7403 lOp 74123 048 
7405 23ç 7454 148 74132 SOp 

7406 208 7460 l4p 74141 63p 
7408 14p 7472 248 74150 hOp 
7410 14p 7473 Olp 74151 lIp 
7413 Olp 7474 ZIp 74154 I44p 
7414 Olp 7475 SIp 74155 13p 
7420 lOp 7476 Olp 74157 sop 
7427 36p 7483 lIp 74159 2008 
7430 l4p 7405 lOOp 74164 I2OP 
7432 lOp 7488 Olp 74174 hOp 
7437 36p 7490 4Op 74179 l2Op 
7436 36p 7491 ISp 74180 lOOp 

7440 ISp 7492 SOp 74190 lOOp 

7442 OSp 7493 SOp 74191 ISBp 
7445 868 7495 13p 74192 lOOp 

7446 lOp 7496 OSp 74193 lOOp 

C-MOS 74367 129p 

4000 ISp 4018 O#p 4054 1001 
4001 lOp 4022 lOp 4005 1101 
4002 lOp 4023 lOp 4060 961 
4007 tSp 4024 O4p 4071 I6 
4011 lIp 4027 OSp 4081 148 

4012 4Op 4029 lIp 4510 I32p 
4013 48p 4040 hOp 4511 2l2p 
4016 49p 4047 lIp 4528 124p 
4017. 848 4049 46p 4588 250p 

LINEAR & MISC ICs 
741 25p. MC3302 Quad comp 
120p. 555 40p. 710 duff comp 
(T099) 40p. 556 lOOp. 7105 LED 
digit driver 8 for £1. L51380 lOOp. 
ZN1034E Precision timer £2.25. 

LM3O1 30p. 5LD2 128 Dual 128 bit 
static shift register £1.50. 
Supplied with data. If requested. 

SAVE ON MONEY-Bulk buying 
means lowest prices-just 
compare 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 
PRICE S. 

KOO1 50V ceramic plate capacitOrs, 5%. lO 
of each value 22pF to i000pF. Total 2 tO, 
£3.35 
KOO2 Eoteoded raoXe, 22pF to OipF. 330 
values £490 
K003 PoIyeter capacitors. lO each of thece 
vaIueo 001. 0.015. 0022. 0033. 0.047. 
0.060, O. t. 0.1 5, 0.22, 0.33, O470F. t iO 
aItOether 9er £475 
1r004 Mylar cepacitoro, min 100V typo. tO 
each all values Iroer t000pF to 1O,000pF. 
Total 130 for £3.75 
KOO5 Polystyrene capacitors. 10 each valuo 
from lOpF to tO,000pF, Et2 series 5% 
160v. Total 370 br £1230 
K000 Tantalum bead capacitors. IO euch ob 
the folbowina' 0.1. OiS, 022, 033. 0.47, 
0.00. i, 2Z 33, 47, 6.8. alI 35v; 10/25 
t 5/10 22/1 0 33/lO 47/6 100/3. Total 170 
tants for £1420 
KOO7 Electrolytic capacitors 25v wOrking. 
small physical sIze. 10 each 09 these popular 
values: 1.2.2. 4.7. iO, 22. 47, iOOpF. Total 
70 tor £350 
K008 Extended ran4e, as above, also includ- 
sq 220, 470 and I0008F. Total 100 tOr 
£0.90 
(021 Miniature carbon 01m 5% resistors, 

CR20 or similar. 10 of each value from 108 
toi M, E12 series. Total 010 resistOrs. £600 
K022 Extended range, tOtal 050 resistors 
from iR 1010M £030 
K041 Zener dIodes, 400mw 5% OZVOO. dc. 
10 of each value from 27v to 36V, E24 
series. Total 280 br £1530 
K042 As abone but Sol each value £8.70 

PC ETCHING KITMK III 
Now contains 200 sq. Ins, copper clad board, 
i lb. Ferric Chloride. DALO etch-resist pen, 
abrasive Cleaner, two miniature drill bits. 
etching dIsh and instructions. £3.90 

CALCULATOR CHIP 
Type C500 by Gt. 4 Ounction 'r, constant. 8 
digit. Multiplexed output for sknple keyboard 
interfacing. 24 pIn OIL WIth cOtnprehensioe 
data + socket £1.50 

DARLINGTON COMP PAIR 
00695A and 9D696A-45V SA 70W 
plastic powertf 0ain 700 1k 4A. PNP-NPN 
paIr £1.50 

VERO OFFC UTS 
Pack A.AIIO.1 Pack B, All 0.15' 
Pack C, Mixed Pack D, all 0.1. PlaIn 
Each pack contales 7 or O pinces wOO. a total 
area of iOO sq. In. Each pack is £1.30. Also 
available by werght. ilb £420, bIb £3250, 
17 ot 3j" StrIps: 0.1' £2.20; i Olor £15 

Ois' £1.90 
0.1' PlaIn £1.83 

EDGE CONNECTORS 
Special purchase of these 0' 1' pitch doable- 
sided gold-plated connectors enables us to 
offer them at less thon one-third ob their 
original list pried 
tO way 4lp; 21 way 47p; 32 way 72p; 40 
way 9Op; 49 way iiip. 

These KITS rnplace conventional light switches and control 300W of lightIng. No mains 
rewiring. Insulatnd Touch Plates. Easy to follow instructions. 
TSD300K -TOUCHSWITCH & DIMMER combined. One touch plate for 

04/off. Small knob controls briOhtnnss. £5.02 
TS300K -TOUCHSWITCH. TWO touch plates. ON and OFF. £4.32 
TSA300K - AUTOMATIC. ONE touch plate. Preset lime delay OFF. £4.32 

LD300K -300w LIGHT DIMMER KIT. £3.02 

ABOVE PRICES INCLUDE VAT. 
Quantity discounts on request. Add 25p postage and packing Mail order only to: 

T.K. ELECTRONICS (PE) 106 Studley Gragge Road. London. WI 21X. 
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TWIN BANK6 LIGHT I less lamps) t ENGT 
n M1 

- l4'rnchesulTIT 

C4 Bc 
Frtto9 
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TWIN BANK 12 1161fF 
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ALBEN ENGINEERING CO. LTD.. 
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AC126 21p 8C547 l4p MJ2955 99p BY121 16p CA3O11 SOp 4015 91p 7412 24p NEONS 6-O-6 lOOM/A 93p I 
AC127 2lp 8C548 l4p MJE34O Mp 0A47 9p CA3014 l9Op 4016 59p 7413 38p Red 39p 9-O-9 iBM/A 97p I AC128 2lp BC549 l4p MJE2955 99p OA7O 9p CA3018 86p 4017 99p 7414 66p Greec 39p I2-O-2 lOOM/A 99p I AC176 21p BC557 l4p MJE3055 68p 0A79 14p CA3020 1l4p 4018 99p 7416 33P Areber 39p O-6-o-6 2BOMiA 150p I AC187 23p BCV34 14p 0C28 lOBp OAB1 15p CA3023 186p 4019 65p 1417 33p NeonBeib 2Op O-12-O-12 thOM/A l5Op I AC188 23p BCY7O lip OC35 lO8p OA8S l4p CA3028 85p 4020 119p 7420 l8p 
A0149 85p BCY71 2Op OCh 19p OA91 7p CA3030 l2Op 4021 99p 7425 28p RESISTORS 6-O-6 1-5A 345p I 

A0161 5Op BCY72 lip OC84 46p OA95 9p CA3035 l9Op 4022 94p i427 28p O-3wottlOÇ)101M0E24 2p 9-O-9 lA 2ROp I 

A0162 5Op 60115 59p T1P29 5Op OA200 9p CA3036 115p 4023 2lp 7430 20p O-5wtt1OQto1OMûE24 21p 9-O-9 2A 398p I 

AF114 3Op 60124 91p TIP3O 52p OA2O2 9p CA3O42 l98p 4024 83p 7432 28p 2-5wttO-22ûtO1Oûw/w 29p 12-O-12 lA 3l7p I 

AF115 27p 8D131 41p TIP31 59p 1N914 4p CA3045 215p 4025. 2Op 7437 29p 5wa114-lûlolOKûw/w 12p 15016 lA 350p I 

20-O-20 2A 544p I AF116 25p BD132 47p T1P32 59p 1N916 6p CA3046 9Op 4026 190p 7441 74p lOwattlOQtolOKQw/w 15p 25-O-25 2A 585p j AF117 23p 8D135 43p T1P33 lOip 1N4001 6p CA3048 2O5p 4027 69p 7442 74p 
AF1 18 3Op 6D136 5Op T1P34 6Op 1N4002 6p CA3049 l54p 4028 96p 7445 l23P POTENTIOMETERS 30-O-30 - 2A 625p j 

AF124 32p 8D137 5Op T1P35 253p 1N4003 6p CA3052 152p 4029 llBp 7446 123p 1KO-2MOS/gong Lb-Log 27p 12v 2A 367P 
AF125 329 BD138 5lp 11P36 389p IN4004 ip CA3O54 73p 4030 62p 7447 lO2P 5Kû2M0 S/eg Switch Log 55p I 

Ant X2 5 watt Iron 385p j 

AF126 32p 60139 5lp TIP41 59p 1N4005 lop CA3Oi8 136p 4031 249p 7448 l3Op 5KO-2MO D/gong Lie-Log lop AntenC2 l5wattlron 385p 
I AF139 4Op 60140 52p T1P42 59p IN400G lop CA3O8O 51p 4032 lORp 7454 19p SLIDERS AntenCx 15wttIron 385p I AF239 45p SF173 3Op T1P2955 l26p 1N4007 llp CA3OS1 l4Sp 4033 l5lp 7470 39p 5Kû500K05/G Lie-Log 13p Antenstrnd 155p 

BC1O1 9p BFli9 3lp T1P3O55 64p 3A-50V 16p CA3O8G 47p 4035 l3Op 7472 28p 5K0-500K00/G Un-Loq RRp DesoIdering9un 640p BC1O8 9p BF18O 3lp 11X108 l2p 3A-100V 16p CA3O9O 329p 4041 87p 7473 39p Presets sob. rein. lOOQ-MO lop Spare noule 9Op 
BC1O9 9p SF181 3ip 11X300 l2p 3A-200v lep cA3130E 113p 4042 65p 7474 33p 
BC147 lop BF182 3ip ZTX500 l2p 3A4OOV 20p CA314OE i4p 4043 99p 7475 48p 

Shder Bezzels 2lP PP3 Satt chpo 6P 

BC148 lop BF183 37p 2N1305 2Sp 3A-600V 2Sp CA31GOE l4Op 4044 96p 7476 4Op Shderknobs lop PP9 Battchps lop 
Femo chloride 95p BC149 lop BF194 l3p 2N1306 39P 1OA-50V 25p LM3O1 39p 4045 lSOp 7460 46p CAPACITORS Etching pen Bip aC157 lip BF195 i3p 2N1711 21P 1OA-100V 25p LM308 Mp 4046 131p 7482 9lp Mincerarnic Etchingkit 245p BC158 llp 8Ft96 l3p 2N2219 2ip 1OA-200V 28p LM380 lO6tt 4047 95P 7483 9OP 22 Pt to3300pf 4 each Telephone pickupcoil lop BC159 llp SF197 l6p 2N29O4 26p 10A-400V 36P LM381 l2Op 4049 65p 7485 lO6p 

8C168 l2p BF200 - 36p 2N2905 26P 1OA-600V 42p LM71O 4lp 4050 65p 7486 36 SWITCHES Ear piece std. l6p 
Ear piece crystal 33p BC169 l2p SF224 l6p 2N2906 2°P LM741 24p 4054 l2Op 7489 399p Large SPST 271 Speakerctoth. black BC171 l2p BF257 37p 2N2926G 9P BRIDGE LM747 i3p 4055 l4Op 7490 57p Toggle SPDT 29p 

8Cl 72 l2p BF258 4Op 2N2926R 9P RECS LM748 36p 4056 l4Op 7491 82p DPDT 36m s 25w i2Op 
BC173 l2p BF259 44p 2N2955 lA 50V 22p LM3900 i3p 4060 llip 7492 5lp STD SPST 66p 
BC177 l6s 8FR39 3Os 2N3053 17 lA 100V 24p MC1304 292p 4066 lop 7493 5lp Toggle SPDT lOp 
8C178 i6ts BFX29 34P 2N3054 soov 2i MC131O l9lP 4067 4loP 1494 B3s DPOT 75 

Coi'iip I(ii BC179 l6p BFX3O 38p 2N3055 1A400V 3o, MC1458 i8p 4068 24p 1495 lop Min SPST Mp 
BC182L l3p BFX84 27p 2N3iO2 lop 1A600V 34p MC1496 isp 4069 22p 7496 83p Toggle SPDT 68p 
BC1831 llis BFX85 29p 2N703 lop 2A50V 34p NE555 33p 4070 6Op 74100 l3Op DPOT lop BRANDEDNEWDEVICES 
BC1841 l3s BFX86 lits 2N37O4 l21 2A 100V 36p NE556 i6p 4071 22P 74101 36P Cuff DPOT 9OP A pack of useful general pur- 
BC2I2L l3p BFX87 3lp 2N3705 12 2A200V 38f, NE561 3BSp 4072 23p 74118 l2Sp Sub rein. SPST 48p pose components. 
BC213L l3p BFX88 29P 2N3706 l2P 2A400V 40f, NE562 385p 4076 lhlp 74121 38P Toggle SPOT 52t Resistors 100ff each BC214L 14p BFY5O lip 2N3iO8 12 2A600V 42p NE565 138p 4077 65ç1 14122 55p DPOT 6Op 
BC238 l4p BFY51 lip 2N31O9 lip NE566 l26p 4078 24p 74123 iO3p Push button SPST 6Op Value E12 100-8-2MO 
BC303 3OP BSX2O 2lP 2N37l1 iOP TRIACS NE567 lisp - 4081 23p 74144 345p SPDT 6g, Capacmtors loo roomed from 

B328 l5p BU1O5 lBlp T1S43 40p 2A 100V 26p SN76003 185p 4082 23p 14145 83p DPDT Slp tOOpflo 10006F 
8C338 l5p BU208 299p 2N2646 56p 2A 200V 42p 5N76013 iB5p 4086 24p 74153 62p Bias push wake 5nNPN SxPNP Gen. parp. 

2A400V lip 5N76023 160p 450i 19p 74154 l38p Biaspushbrake 1051N9144154002 
S.C.R.THYRISTORS 6A100V 50p SN76033 259p 4502 130p 74165 ll5p SlideSub.mnin. DPDT 13f, 2x741 1x555 

14150V 28p 541400v 59p 1041400v lop SA 200v 66p TAA621 257p 4507 59p 74174 l32p Slide std. DPOT 13 3ssockets LE.Ds 
Switches Batt. clips 

141200v ISp 541600V l5p 1041600V 83p GA400V 8lp TAA661 ll5p 4510 l32p 74175 79p Slide C.off OPDT isp AudioTRX Tuningcap 
141400V 'tOp 541800V 82p 1041800V l29p 10A100V 68p TBAS4O 236p 4516 l32p 14180 85p 
141600V 58p 741100V 59p 1681100V 63p 1OA200V loop TBAG41 28lp 4518 ll4p 74181 295p ROTARY(Adjustable stop) Relays Etc. 

EXCELLENT VALUE 
341100v 36p 741200V 68p 1641200V 67p 1OA400V ll3p TBA800 iO2p 4519 6Op 74192 l3lp 1P/2-12 way 2P/2-6 way 
341200v 38p 741400V i2Op 1641400v 82p lOA 400V PIas. TBA81O i l3p 4532 l38p 74193 l3ip 3P/2-4 way 4P/2-3 way 
341400V 5lp 741600v l23p 1641600v ll5p l3Op TBA82O gop 4539 li9p 74198 l85p Priceeach46p ONLY £1095 

ALL PRICES INCLUDE VAT & P/P CATALOGUE 40p 
MIN ORDER £2.00 

THE COMPONENT CENTRE 
7LANGLEYROAD-WATFORD-HERTS-WD1 3PS 

Phone Watford 45335 Callers welcome 9.30-5.30 Mon-Sat. EC. Wed. 

TRANSISTORS DIODES LINEAR I.Cs 

C.-MOS T.T.L. D.I.L. SOCKETS LOUDSPEAKERS 
4000 tSp 7400 13p Spin tOp l6pin t4p 
4001 lap 7401 iSp l4pin i3p 28pin 30 n 80 72p 
4002 iSp 7402 iSp OPTO 

72 

4006 
4007 

iiOp 
20p 

7403 
7404 

l7í, 
23p 111209 Red 

21e 
i4p 2in 

80 
80 

72p 
64p 

4008 Olp 7405 22p 111209 Yellow 24P 2&in 80 64p 
4009 62p 7406 44p 111209 Oreen 24p 2in 640 72p 
4010 62p 7407 44 2 Red lap 2in 80 l6p 
4011 lop 7409 22p 2 Yellow 30p 2in 800 liSp 
4012 
4013 

20p 
59p 

7409 
7410 

23ç, .2 
iSp TlL2O9CIip 

Green 30p 
4p TRANSFORMERS 

4014 108e 7411 24 -2 Clip Meinopnirn 220-240v 

Please add 20p for post and packing 0e UK orders under £2, unless otherwise stated. 
Overseas orders at cost. 

J. BIR KETT 
RADIO COMPONENT SUPPLIERS 

25 The Strait, Lincoln LN2 1JF Tel. 20767 
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ITT 15sf 400o.w. POLYESTER CAPACITORS at 2Op doz. 
5 WATF DARLINGTON NPN TRANSISTORS (5 2Op, 3 for SOp. 
VERNITRON FM4 10.7 MHz CERAMIC FILTER (5 5Op. 
50 VARI-CAP DIODES SIMILAR TO BA 102 etc. Untested (4 57p. 
TV. SAW. FILTERS Untested. 3 tor 35p. 
MAINSTRANSFORMERS 240V. Input 55 VoltiO atop SOI £5.50. 
TV WALL MOUNTING OUTLET BOXES. (5 15p. 
400erW UNMARKED GOOD ZENER DIODES 3.6e. 6.8v, lOche. 12e, 13e. 

i 6o. 24e. 30e. 33v. AlI al 10 tor 4Op. 
ITT PMT-2P MINIATURE huf lOOo.w. CAPACITORSat2Op doz. 
AUDIO IC. LM 380 with circruls al SOp. 
SAW 62 HIGH SPEED DIODES 12 tOr35p. 
10 AMP SC.R's f00 Ply (4 25p. 400 Ply (5 5Op. 800 Ply (4 SOp. 
MAINS TRANSFORMERS 240 Volt Input 24 oolt Tapped at 14 colti aerp(5 £1.25 

125p post aed packlegi. 
50 BC 107-8-9 TRANSISTORS Assorted Uctested Io, Sip. 
GEN ERAL PUR POSE FET's ElhlItll2p. E112(5 lOp. Eh 13(5 12p. 

Eh74 (422p. VHF J310 (4 20p. 
ERIE RED CAP SUS-MINIATURE .01 uf 100v.w. at Sp each. 
MOS PRE.AMPLIFIER IC, TAA 350 with circuIt (4 
6 WATT WIRE WOUND POTENTIOMETERS 1.2K (5 22p each. 
1 AMP PNPTRANSISTORS BCX 36(4 l2p. BCX 37 151 lOp. 
BD 187 PLASTIC POWER NPN TRANSISTORS 151 25p. 5 for £1. 
25 SKELETON PRE-SET POTENTIOMETERS Assorted (557p. 
DIE CAST BOXES 42 n 1' (5 55p. 4iti e 2,, n 1? @1 65p, 
41e 2X hf51R5p. 6 x3x2I51f1.15. 

100sf lOOo w. ELECTROLYTICS at 31er 25p. 
EDGEWISE ILLUMINATED 200uA SIGNAL METERS £1 .25. 
502 WATT ZENERS Assorted Urtlested for Sip. 
l000uf 40n.w. ELECTROLYTICS at 3 for 35p. 
200 ASSORTED . WATT RESISTORS (4 7bp. 
22-O-22 VOLT 500n,A TRANSFORMERS 240o. Inpot 1(4 £1.60. 
SMALL RT TELESCOPIC AERIALS at 60p. 
SF451 300M Hz PNP TRANSISTORS 6 for 3bp. 
2 GHz NPN STRIPLINE TRANSISTORS atEl each. 
SUBMINIATURE tI" LOUDSPEAKERS SoSto at 7Sf, each. 
ELECTRET MICROPHONE WITH FETPRE.AMPI4C1.85. 
100 e," COIL FORMERS less core for £3. 
MINIATURE TANTALUM CAPACITORS 4.iuI lOn.w. 14 Sp. 6 for 25p. 
Mc-MURDO SPIN PLUGS AND SOCKETS with Coonr. 55p set. 
100 KHz PLUS 1 MHz CRYSTAL with Calibrator Circuit SI £2. 
20 UNMARKED GOOD 2N 106 TRANSISTORS SI Sip. 
MINIATURE ROTARY SWITCHES 2 Pole 4 way 151 20p. 
PHONO SOCKETS Single 1(4 Sp. Dual 14 i0p. Triple @1 Sp. 4 Way (5 20p. 
60e,m TRAVEL 41K LIN SLIDERS 1516 for Sip. 
20 PHOTO TRANSISTORS AND DARI,INGTONS Assorted Unteslnd (5 El. 
ELECTROLYTIC CAPACITORS 20 + 2Ouf 450o.w. 151 20p, 32 + 32sf 275o.w. 1(5 lop, 

32 + 320f 350e.w. 151 20p. 50 + 50sf 275e.w. 151 lSp. 2200uf f OOo.w. (51 SOp, 
3300sf 40o.w. @.SOp. 4iOOuf 63o.w. (5 50p 

i' 

DflrAm- 
Quality Range of Products 

from The Doram Catalogue include: 

Single Semiconductors 
Wide range of single 
diodes, zener diodes, 
rectifiers arid general 
purpose transistors. 

Integrated Circuits 
Quality lineor and digital 
IC's, regUlators etc. 

Mains Transformers 
Comprehensive top quality 
selection of low voltage 
transformers. 

Hand Tools 
We stock a large range of 
tools for most electronic 
proiects. 

Books 
We cn supply a wide ronge 
of books from simple 
projects to detailed text 
books. 

Wire & Cable 
Small or large quantities 
from a metre upwards. 

A switch for most, 
applications. 

fr f ------ .,'- - 

frAc., ' PE2 -r,. 
Toovolddlsappolntment -, 
send now for the current 
Dorom catalogue (edition 4) enclose 2Op to cover post and packing 

Nome ........................................... 
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POST AND HANDUNG I I 

U.K. orders-'uruder £15 add 25p pias VAI. Over £15 add SOp 
I OONT FORGET VATI I pias VAI. Keyboards £200 pias VAT.. 
I 

Optional Insarance for coreperusatioru against loss or damage Add l2f5/e (Or Current rate if Changed) to full 
inpost.addestra Sopforcoveraptot5o,fl'OOforClOOcOver. 

I total of goods. post and handling. (Doesnot 
I 

£2.00 for f200 Cover. apply to export orders). 
I Eire, Cl.. B.F.P.0., and Other Countries are subject to 

Eoport postage rates I I 

EXPORT ORDERS are welcome, though we advise that 
a current copy of our lust should be obtauned before 
Ordering as it also shows Export postage rates. All 
payments must be cash-wuth-order. in Sterling and 
preferably by International Money Order or through an 
English Bank. To Obtain list send SOp. 

I 
PHONOSONICS. DEPT. PE61. 22 HIGH STREET SIDCUP KENT DA14 6EH 

MAIL ORDER AND C.W.O. ONLY 
SORRY BUT NO CALLERS PLEASE 
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For use with the abone Phasing Unit to autOmatically control The depth ot boost is manually adjustable 
the rate of phas.ng. Component set (md. PCB) . £240 SOPHISTICATED POWER SUPPLIES Component set (mcl. PCB) £448 A wde range of highly stabilised low noise power supply fols 

SOPHISTICATED PHASING ANO VIBRATO UNIT 
is availabte-detuits in our hsts. 

A slightly modified version of the Circuit pubtishnd in P.E. TUNING FORK )P.E. Nov. 75) 
Elektor. December 1976. and includes manual and Produces 84 switch-seleCted tregbency-accurate tones. A MICROPHONE PRE-AMP (PE. Apr. 77) automatic control Doer the rate of phasng and eibrato. LED monitor clearly displays all beat note adjustments Ideal 'Component set (mcl. PCB( . £3.18 

- Component set £17.69 for tuning acoustic or electronic musical instruments. 
Pnnted c,rcuit board £2.33 Majo component set lindi. PCB) £1 5-59 

Pownr supply set (md. PCBI £703 VOICE OPERATED FADER (P.E. Dec. 73) 
WAN-WAN UNIT (P.E. Apr. 76) FOr automatically reducing music volume during 
The Waft-Waft effect produced by thiS unit can be controlled . talk-ouer---particularly useful tor Disco work or for 
manually or by the integral automatic controller. 

. home-mOe,e shows. 
Component set und. PCB) £355 , Componentset (mcl. PCB( £3.97 

AUT.OWAH UNIT (PE. Mar. 77) I SEE OTHER PAGE FOR KEYBOARDS, AND 
Automatically produces Waft-pedal and Swell-pedal sounds 

I OUR LISTS FOR OTHER COMPONENTS' AND I 
DYNAMIC RANGE LIMITER (P.E. Apr. 77) 

each time a new note is played. 
I ACCESSORIES STOCKED Automatically controls Sound Output to within a prnset 

Component set. PCB. special foot switches £7.27 
I 

. level. 
Component Set and PCB. with panel switches £4.33 t Component sel lInd. PCB( . £458 

interesting of all the low-priced Sound effeCts Units n our 
range. Circuit does not dupiicate effeCts tram the Guitar 
Overdrive Unit. 

Component set with Special loot operated switches £7.59 
Alternative component set with panel switches £4 96 
Printed circuIt board f143 

SOUND BENDER (PE. May 74) 
A multi-purpose Sound controller, the functions of which 
Include envelope shaper. Irernolo. voice-operated fader. 
aulOrnatiC fader and frequencydoubfar. 

Compvnent set lar above functions (eecf. SWs) £784 
Printed circuit bvard £1.81 

Optional extra-additional Audio Modulator, the use of 
which. In conjunction with the above component set. can 
produce jungle-drum' rhythms. 

Component set (mcl. PCB( f288 

A manually controlled unit for producing Ihn above-named 
sounds. 

Component set (ted. PCB) £3.72 

GUITAR OVERDRIVE UNIT (PE. Aug. 76) 
Sophisticated, versatile Fuzz unit, including variable and 
switChable controls affecting the fuzz quality whilst retaining 
the attack and decay. and also providing filtering. Does noI 
duplicate the effects from the Guitar Effects Pedal and cari 
be used with it and with other electronic Instruments. 

Component sel using dual slider pot £686 
Component set using dual rotary pot £620 
Printed circuit board £162 

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

Component set (md. PCBI £2.05 

PHASING UNIT (PE. Sept. 73) TREMOLO UNIT 
A simple but effective manually Controlled v'nt for Based upon PE. Sound Design cIrcuIt. 

WAVEFORM CONVERTER 
Slightly modified from a circuit published in Etektor', Converts 
a saw-tooth waveform into four different waveforms: sine-wove, 
mark-space saw-tooth, regular triangle form. and squarewave 
with an externally variable mark-space ratio. 

Component sel lind. PCB bui end. sw/u) f 8-19 

VOLTAGE CONTROLLED FILTER (PE. Dec. 74) 
Part of the PE. Minisonic now released as an independent 
kit for use with Other synthesf sers. 

Component set (indI. PCB) (Order as Kit 65.1) £5.22 

RING MODULATOR (PE. Jan. 75) 
Part of the PE. MmnisoniC now released as an independent 
kit for ase wilh other spnittesisers. 

Component set (md. PCB) (Order as KIt 59.1) £5.50 

..-- Cnnor.,iieel PRx rnrroiausrny inn pnaning sovnu nro iron or resorueo "-"-" -. '...-.. . - - 
- NOISE GENERATOR (P.E Jan. 75) 

Component set (mcl. PCB) £2.87 Part Of the P.C. Mmnisonic now released as an independent 

E 
kil for use with Other synlhesisers. 

PHASING CONTROL UNIT IP E. Oct. 74) sionals ted thro.ioh . 

Component sot (indi. PCB)(Order as Kit 60-1) £3.31 

circuits. Other circuits in our lists may be used With the 
Synthesise, to good advantage. 

1h. Main Syntir..l..r: PSu. 2 linear VCOs. 2 ramp 
generators. 2 Input amps, sample hold, noise generato?. 
reoerb amp, ring modulator, peek leoel circuit, aneelope 
shaper, ooltage Controllad amp. 

Ser of basic component hits £8303 
Set of printed Circuit boards £i32C 

Tha Synthesiser Keyboard Circuits (can be used without the 
Main Synthesisnr to make an Independent musical instrument): 
2 logarithmic VCOs, divider. 2 hold cIrcuits, 2 modulation amps, 
miver. 2 envelope shapers and PSU. 

Set of basic component kils £48-i 8 
Set of printed circuit boards £168 

GUITAR EFFECTS PEDAL (PE. July 75) 
Modulates the attack, decay and filter Characteristics of an 
audio signal not Only from a guitar but from any audio 
source, producing fi different switchabie effects'that Can be 
further modified by manual Controls. Possibly the most 

SYNTHESISER TUNING INDICATOR (PE. July 77) 
A simple 4-oclaoe frequency comparator for use With 
synthesisers and other instruments where the fuit nersatility 
of the PE. Tuning Fork is riot required. 

Component and PCB but esci 5W.) 114b 

GUITAR FREQUENCY DOUBLER (PE. Aug. 77) 

A modified and estended version of the cIrcuIt published. 
Component set and PCB £422 

GUITAR SUSTAIN (PE. Oct 77) 
Maintains the naiural attack whilst extending note duration. 

Component set, PCB and foot switChes 14-90 
Component set. PCB and panal switches. £348 

WIND AND RAIN UNIT 

ENVELOPE SHAPER WITHOUT VCA (PE. Oct. 75) 
Provides full manual Control over attach, decay, sustain and 
release functions, and IS for use with an existing voltage 
controlled amplifier. 

Component sef lind. PCB( £4.66 

ENVELOPE SHAPER WITH VCA (PE. Apr. 76) 
This unit has its Own voltage controlled amplifier and has lull 
manual Control Over attack. decay. sustain and release 
functions. 

Component sel lind, PCB) £668 

TRANSIENT GENERATOR (P.E. Apr. 77) 
An envelope shaper, without VCA, having the usual attack, 
decay. sustain and release functions, and in addition it also 
provides a Repeat KIted" enabling a synfhesiser to be 
programmed to imitate such instruments as a mandolin or 
banjo 

Component set £452 
Prinied circuIt board £182 

P.E. MIN)SONI Mk. 2 SYNTHESISER 
A portable malrrs.operated Miniature Sound Syntriesiser. 
willi keyboard CirCuits. Although having Slightly fewer 
fucdrlies than the large PE. Synthesiser tre functions 
offered by this design give it great scope and eersalihty. 
Consists of 2 log VCO5. VCF, 2 envelope shapers. 2 voltage 
Controlled amps. keyboard hold and Control CirCuits, HF 
osCillator and deteCtor, ring modulator, noIse generator. 
mixer, power supply, 

Set of basic component kits from £62.23 
Set of printed cirCuit boards £971 

PE. SYNTHESISER (PE. Feb. 73(0 Feb. 74) 
The well aCClaimed and frighly versatile farge-sCale 
mains.operuted Sound Synthesrser Complete with keyboard 

are available-prices in our lists. MARKET. 

PE. JOANNA PLUS ORGAN VOICING 
The basic five octave electronic piano (PE. Mag/Sept 75 arid 
Sound Design) has swirchable alternative vOiCingS for Honky- 
Tonk. ordieary piano, and Harpsichord ora mistare of any of these 
three, together with facilitins including fast and slow tremolo. 
loud und soft pedal switching, and sustain pedal switcfring. The 
modification retains all the circuitry associated with the placo 
bat in addition provides av organ-voice envelope facility with 6 

switchable pitches, variable attack arid sustain. phasing and 
vibrato. 

Set ot components (escI switChesl for PSU. Freguency 
generator, Pitch and Note Divider, Envelope Shapers, VoiCings. 
and Control circuttries. (Order as KIT 71 -51 £109.75 
Setal PCB5 (Order as PCE SET 71-Sl £2918 

PE. SYNCHRONOME (PE. Mar. 76) 
An accented-beat electronic metronome, proeiding duple. 
triple and Quadruple times with fuit Control 00Cr the beat 
rate. Can also be used as a simple drum'beat rhythm 
generator, Includes power supply. 

Component set (mci. loudspeaker) £1162 
Printed CIrcuit board £204 

TAPE NOISE LIMITER 
Very etfectlee Circuit tor reducing the hiss found inmost tupe 
recordings. Ail kits include PCB5 

Standard tolerance set of Components £296 
Superior tolerance set of components £376 
Regulated powèr supply (wilt drive 2 sets) £4.69 

KITS FOR SYNTHESISERS, SOUND EFFECTS 

- COMPONENTS SETS oycÌude all fl55ary reSrstors. 

. , .......... .';'a transformers. Hardware Such as cases, sockets, knobs 

,t 't. r 
keyboards, etc. are not ieciuded but most of these may 

a S r be bought separately. Fuller details of kits, PCBs and 

: : DIAGRAMS are SupplIed 
MAIL ORDER SUPPLIERS OF QUALITY 

froewithallPCBsunlessaspublished. PRINTED CIRCUIT BOARDS. KITS AND 
PHOTOCOPIES of all PE. teals for esosI of the kits COMPONENTS TO A WORLD-WIDE 
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send 20p: Other countries-send 50' 

KIM BER-ALLEN 
KEYBOARDS AND CONTACTS 

Klmber-AlIen Keyboards as required for many published circuits. The manufacturers daim that 
these are the finest nioulded plastic keyboards available. All octaves are C to C, the keys are 
plastic, spring-loaded, fitted with actuators, and mounted on o robust aluminium frame. 

3 Octave (37 flotes) £26.50 
4 Octave (49 notes) £3225 
S Octaoe (61 notvsi £3975 

Contact Assemblies (gold-clad wrrei for use with the obooe keyboards (t required for each 
note): 

Type GJ: SIngle-pole change-over nach 24p 
Type 06:2 pairs of contacts, each pair normally opes nach 21p 
Type GC: 3 pates ot contacts, each pair normally open each 36p 
Type GE: 4 pairs of contacts, each pair normally open each 46p 
Type 0H; 5 pairs o) coetacts, each pair normally open . each 57p 
Typv 4PS: 3 pairs of contacts plus single-pole changeover each 63p 

Prioted Circuit Boards for use with GJ. GB and 4PS contacts (thus nlimieatieg much leterwir- 
ng) are aoaïlable Details In our lists. 

RHYTHM GENERATOR 
15-Rhythm Tempo. Timing and Logic control uelt (escI. sw's 
but mcl. PCa) £12.90 
10-Instrument Effects circuits £13.56 
PCB for Effecis circuits £4.25 
Power Supply led. PCB £1200 

128-NOTE TUNE-PROGRAMMABLE 'SEQUENCER 

(PE. Nov/Dec 11) 
Evables a voltage controlled synthesiser tu automatically play 
pre'programmeel tunes of up tu 32 pitches and 128 notes beg. 
Programs are keyboard initIated and note length and rhythmic 
pattern are externally variable. Please use order codes quoted in 
bracketS.) 

Main Circuil (Nool cool. sw's (KIT 76-1 f £20.60 
Power Supply KIT 76-3) £805 
Trigger Ineerter and Alt. Output (KIT 76-2) £1.35 
LED Counter IKIT 76-4f £2.45 
PCB (as published) for KITS 76-1 & 3 (PCB 76A) £2.81 
PCa for KITS 76-2 & 4 )PC8 768) £254 

TRANSISTORS 
AC128 ......................... 26p 
AC176 ......................... 26p 
BC1O7......................... 14p 
BC1O8 ......................... 14p 
BC1O9 ......................... 14p 
BC1O9C ....................... isp 
BC177......................... 14p 
BC184,,,,.,..,.,....,.,......, 12p 
BC187 .,..,.,.,,,,.,...,,....,.2Sp 
8C204 ......................... i4p 
8C209C ....................... i4p 
8C213.,, ...................... iSp 
9C214......................... isp 
BC262 ......................... 25p 
BC415 ......................... i6p 
BC478 ......................... 29p 
80131 ......................... 

80132,.,,.,...,...,.,,,....,.. 54p 
BF244A.,,..,,.,.,,,,.,,,..,.. 
BF245A ,,,.,,,.,,,,,,,,,,,,,. 24p 
85Y95A ....................... 
M0800t ,,,,..,..,,.,,,...,, i12p 
OC7t ........................... 2Op 
0072 ........ - .............. 3Op 
RPY5BA ...................... 48p 

Zr ru: 'u I r;;' ...itt:!Zr ott ;r - 

ruota 'so 
reeMrual AND u,. oft.,.a I,, QQ 

DIsTelBuTION STerns Cuntl,,,r.IiuQ,, 

DIP/rc INsERTION TOOL yerTO PIN STEAIGHTENEe 

!,;!;!!!!coi 

]x.E1 ,- iJj 
L a 

IC TEsT clips 
Foe OU*L-IN.LINE -,._ìY- PACKuGES 

Quirite 
£2.75 

riel, OIP', 

OIP SOCKET 

4$/ 

u.; 

OP/Id COTA drue rn 
Too 

\ 
OK /vlachine&TooIU,K. 

Limited 
48aThe Auenue.SOulhamptOn SO12SV * * 

Telephone Southampton(0703)3896b 7 16leo477222 CableqxamttfcMAc * 
I All prices include VAT. Add 25p I 

[AST RAPAK for P&P (Entra for overseasl. 
Discounts over £10 tess 5%, Over i £20 less 10%, over £50 less 15%, 

92GODSTONEROAD onerfloolnsu2O%. 
WHYTELEAFE SURREY CR3 OEB components. 

Send SAE for complete list of 
I 

AND OTHER PROJECTS 
PHOTOGRAPHS itt this advertisement I 

show two of our units containing some Of 
I 

the PE, projects built from our kits and 
PCB8. The cases were built by ourselves 
und are not for saie, though a small 

I 

selection of Other cases 's available. 
I 

LIST-Send stamped addressed I 

envelope with uil U.K. requests for free 
I 

Est giving fuller details of PChs, kits and 
I 

other components. 

I OVERSEAS enquiries for list: Europe- 

I '' WIRE WRAPPING CENTRE c, 

wiae.ve.nING TOOL 

\ [::.I:. 
'.°' 0U4-7? e029 Sn CC?'6l O0A9 

3 in Icier oisperusee 

II I Ow hers, 

:4: 
3136 £3.20 

£1780 

PRICES ARE CORRECT AT TIUE OF PRESS. 
E. & O. E. DELIVERY SUBJECT TO AVAILABILITY. PHONOSONICS j 

,7489 2.00 74178 1.20 74LS55 0.20 74LS279 0.50 4049 0.42 4566 140 
17490 0.35 74179 1.101 74LS73 0.30 74LS283 1.00 4050 0.42 4583 0.75 
L7491 0.65 74180 050J 74LS74 0.34 74LS289 2.85 4051 0.84 4585 1.03 

Practical Electronics July1978 799 

PE. STRING-ENSEMBLE (PE. commencing Mar 18) 
T1S43 . 5Op 
zrxio a 0.12 7492 044 74181 1.92 74LS75 0.45 -- - 74Ls2a3 O 90 4052 0.84 

The flew keyboard tring-,nstrmerfl synthosser. X301 .... .... 13p 7401 0.12 
7402 0.12 

7493 0.40 
7494 080 

74182 0.75 
74184 1.20 

74LS76 0.32 
74LS78 0.32 

74LS298 1.60 
74LS352 0.92 

4053 084 
4054 1.10 

Power Sopply Boc oempocent set £922 
11X384 ..................... l6p 

i 
7403 0.12 7495 0.54 74185A 1.20 74LS83 0.78 74LS353 1.05 4055 1.00 

Toce Gerrerotors (mcl. Test components) £1493 
... 

2N221 a Vp 0.13 7496 0.60 74186 7.20 74LS85 0.90 74LS365 0.50 4060 0.98 

PCB for PSU end Torre Generator £340 2N2646 5Op 0.13 
7406 0.28 

7497 2.38 
74100 0.94 

74188 2.70 
74t90 1.05 

74LS86 0.35 
74LS93 0.85 

74LS366 0.50 
74LS367 0.50 

4066 0.48 
4067 3.50 

Detailsof farther hOc and PCB5 in oar list. 
2N2905 ....................... 35p 
2N2905A 36f, 40 0.28 74104 0.40 74191 0.99 74LS85 1.10 74LS368 0.50 4068 0.24 

.................... 
2N2906 ....................... 22p. 7408 0.14 74105 0.40 74192 099 74LS107 0.36 74LS386 0.37 

2.00 
4069 0.17 
4070 0.17 

FORMANT SYNTHESISER (Elektor 1977/78) 2N2907 ....................... 22P 0.14 
7410 0.13 

74107 028 
74109 0.45 

74193 1.05 
74194 0.90 

74LS109 0.36 
74LS112 0.38 

74LS670 
4071 0.17 

2N3054 ....................... 66p 741 10 0.46 74195 0.84 74LS1 13 0.36 4072 0.17 Very sophistiCated rnssiC synthesser for the adsanced c0n 2N3055 ....................... 6Op 741 1 0.18 
0.21 741 1 1 0.70 74t96 0.90 741.81 14 0.38 4000 0.14 4073 0.17 

stroCtor who pats performance before price Details in os, fists 2N3702 i 2p 7412 
741t6 1.60 74197 0,90 74LS123 0.82 4OO 0.15 4075 0.17 

2N3704 ...................... l2p 0.25 
0.82 74198 1.48 74LS124 2.45 4002 0.16 4076 1.05 

2N3819 ....... 35p 7414 0.54 74t18 
74199 1.48 741.5125 044 4006 0.92 4077 0.48 3.CHANNEL SOUND-TO-LIGHT (PE. Apr. 16 2N3820 ......... 64p 7416 0.27 74119 1.30 

0.82 1.50 74LS126 0.44 4007 0.16 4078 0.fl 
A srrrrple bot effective sosnd-tolight controller capable of 2N3823E ..................... 39p 7417 0.27 

7420 0.13 
74120 
7421 0.25 

74221 
74273 2.15 741.5132 0.69 4008 0.92 4081 0.17 

Operatrng 3 lamps each of approoirnately 700 wann. inclsdes 2N5459 ....................... 45p 
7421 0.28 7422 o.48 74279 1.25 74LS136 040 4009 0.45 4082 0.20 

power supply, thyristors. and by-pass switches. 7422 0.1 7 741 23 0.53 74283 1 .70 741.51 38 0.53 401 0 0.48 4085 0.72 
Component setiincf. PCB £1195 INTEGRATED CIRCUITS 7423 0.25 74125 0.44 74284 8.85 741.5139 053 4011 0.15 4086 0.76 

301 8-pin Dli 48p 
7425 0.20 
7426 0.25 

74126 0.45 
74128 0.62 

74293 1.35 
74298 1.92 

741.5151 1.05 
74LS153 0.50 

4012 0.16 
4013 0.42 

4089 1.55 
4093 0.65 

DISCOSTROBE (PE. Nov. 16) 3188-pin Dli 230p 7427 0.25 74132 0.68 74390 1.92 74LS154 1.20 4014 080 4094 1.80 
4.channel light-show controller giving e choice of seqsential, 320-15 58it 7428 0.34 74135 0,68 74393 2.12 741.5165 0.86 405 0.77 4095 1.10 

random, or fall strobe mode of operahon. 
324 14-pin DII. 81p 
3411 5 195p 

7430 0.13 
7432 0.24 

74136 0.75 
74137 0.94 

74LS156 0.86 
74LS1 57 0.47 

4016 0.42 
401 7 0.77 

4096 1.10 
4097 3.50 

Basic Component set £1819 709 8-pioDli 48p 7433 0.32 74141 0.58 74LS00 0.19 74LS158 0.53 4018 0.87 4098 1.12 
Printedcircuitboard £3.45 723705 lO5p 7437 0.24 74142 2.00 74LS01 0.19 74LS6O 1.22 4019 0.42 4099 1.90 

. 723 14pin Dit. hBp 7438 0,24 74143 2.00 74LS02 0.19 74LS161 0.68 4020 0.92 4404 1.00 

BIOLOGICAL AMPLIFIER (PE. Jan/Feb. 13) 
726105 BBOp 7440 0,13 74144 2.00 74LS03 0.19 74LS162 1,22 4021 0.82 4412 0.30 

Multi-function circuits that, with the use of other esternal 
741 8-pin OIL 32P 
748 8-pin OIL 63p 

7441 0.52 
7442 0.55 

74145 064 
74147 1.30 

74LS04 0.20 
74LS05 0.20 

74LS163 0.69 
74LS164 1.20 

4022 0.82 
4023 0.15 

4426 0.80 
4445 1.50 

equiptnent, can serve as lie-detector. aiphaphone. cardiophone 4024 14-pon Oil 7443 0,90 74148 1.18 74LS08 0.19 74LS168 2.00 4024 0.66 4449 0.30 

etC. 
4069 14-pin OIl 1 p 
4136 14-pm Oil l26p 

7444 0.90 
7445 0.70 

74150 099 
74151 0.60 

74LS09 0.19 
741.910 0.19 

741.9169 2.00 
741.9170 1.76 

4025 0.15 
4026 1.28 

4501 0.17 
4502 0.88 

Pta-Amp Module Components set lind. PCB) £4.22 7805 70220 2O5p 7446 0.70 74153 0.60 741.811 0.19 74LS1 73 1.05 4027 0.50 4507 0.50 
Basic Output Circu4s-cotnbined cotnponerr( st 780610220 2O5p 7447A 0.64 74154 1.05 74LS12 0.19 741.9174 1.12 4028 0.67 4508 2.25 
with PCBs, for alphaphone, cardiophone, feequencv 780810220 2OSP 7448 0.60 74155 0.63 74LS13 0.48 741.9175 1.05 4029 0.86 4510 1.05 

meterandorssalfeed-backlatnpdrmerCocurts. £659 781210220 
- 2O5P 7450 0.13 74156 0.63 74LS14 1.10 74LS189 2.85 4030 0.48 4511 0.98 

Audio Amplifier Module Tepe PCi £7.75 
7815T0220 2OSP 
781870220 205p 

7451 0.13 
7453 0.13 

74157 0.63 
74159 1.70 

74LS15 0.19 
74LS20 0.19 

74LS190 0.81 
741.8191 0.81 

4031 2.34 
4033 4 1.25 

4512 0.92 
4514 2.85 

AY10212 16-pin DIL'650p 7454 0.13 74160 0.80 74LS21 0.19 741.9192 180 4034 2.00 4515 2.80 
AY16721/6 l9SP 
CA3046 14-pin OIL 90P 
CA30808-pm OIL B2P 

7460 0.13 
7470 0.28 
7472 0.22 

74161 0.80 
74162 0.80 
74163 0.80 

74LS22 0.19 
74LS26 0.24 
74LS27 0.40 

74LS193 1.80 
74LS195 1.12 
741.9196 1 20 

4035 1,00 
4036 2.40 
4037 0.99 

4516 1.02 
4518 0.99 
4519 0.50 _________________________________________________ 

10% DISCOUNT VOUCHER (E61) CA3084 14-pet Oli 2O9p 7473 0.26 74164 0.89 741.8300.19 741.8197 1.20 4038 1.00 4520 1.05 
M252 16-pin Dli 880P 7474 0.26 74165 0.89 741.932 0.25 74iS221 1.12 4039 2.80 4521 2.00 
MC3340 B-pin Oil 1SOp 7475 0.30 75166 0,99 74LS37 0.27 741.8247 0.97 4040 0.88 4522 1.36 

TERM8- Coerectly Costed. C.W.O.. U.K. orders 00er £40 MCM6B1O 24-pin OfL8lOp 7476 0.26 74167 2,70 74LS38 0.27 74LS24B 0.97 4041 0.77 4527 1.60 
goods value. Valid until end of month on cover of PE. This SG3402N 14-pin OIL2B2P 7480 0.45 74170 1.68 74LS40 0.19 74LS249 0.97 4042 0.72 4528 0.92 
vouchermust accotspany order. 8TK025 595P 7481 0.90 74172 4.00 74LS42 0.53 74LS251 1.00 4043 0.82 4529 1.10 

1DA1022 16-pin OIL 672p 
XR2207 14-pin OIL 420p 
ZN425E 16-pin OIL 375P 

7482 080 
7483 0.72 
7484 0.90 

74173 1.18 
74174 0.89 
74175 0.68 

741S47 0.97 
74LS48 0.97 
74LS49 0.97 

74LS253 1.05 
74LS257 1.05 
74LS258 105 

4044 0.82 
4045 1.40 
4046 1.32 

4536 3.56 
4553 4.20 
4555 0.85 

7485 0.88 74176 0.88 741.851 0.19 741.8266 0:39 4047 0.96 4556 0.85 
7486 . 0.26 74177 0.88 741.954 0.19 74LS273 2.50 4048 0.60 4558 1.25 
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I P/ease send me ............ Right from the Start" home I 

Istudy course(s). 
/ enclose Cheque/Postal Order for £ ................. 
IName: ________ I 

Address: u ____J - - - - - - - - - - - 

Includes 50 sq. ins, capper clod f/g board, miniotuse and ceramic plate caps £1.20. 100 

lb ferric chloride, I dala etch resisl pon, mixed electralytics £2.20. 300 printed circolI 
abrasive cleaner, 2 mini drill bits, etch trop and resistors £1.00. 25 mixed POIS and presets 
insrrtjvtians . only £5.30. £1.50. 100 mixed carbon film and metal film 
150 sq in. fibre glass board .................... £2.00 retissais mostly mtn,oture lots al values, £1.20. 
Dola peo ................................................... 90p 500 far £4.90. lOO mixed high osottaga 
I lb ferric chlaride ta mil spec' ................. £1.25 resistars, snirewound, etc. £2.20. 20 assorted 

5 lbs ferro chloride ta mil spec ................ £5.00 VDRs ond Thermistars £1.20. 25 ossorted 
Instructian sheet ..................................... 20p preset pots, siseleton, etc. £1.20. 

4Op P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL ORDER WITH 
ORDER TO SENTINEL SUPPLY, DEPT PE, i 49A BROOKMIU. RD., DEPIFORD SES 

Practical Electronics July 1978 

New from ManteC 
A comprehensive Home Study Course in 

Electronics 
Suitable for Beginners and Students 

The Course which gives you "Right from the 
Start" the practical experience as well as the all 

important back-up theory. 
Suitable preparation for C and G eaminations 

Ensure your future in tomorrow's technology 
The home study course that tells not only how but why 

The Course includes:- i The Manual. Easy to 
reed and understand, set Out fl a clear and 

concise way, includes numerous 
experiments and diagrams. 7/ 

2 The Kit. All components 
necessary for the experiments 

and projects covered. Mantec also provi e 
a tutorial support service for students requiring further advice. 

Send today for your "Right from the start" Home 
Study Course. Price £35.00 including VAT. 

Fill in the coupon Now? 
Mantec the leaders in Manufacturing Technology 

Mantec, 7 Dellsome Lane, Weiham Green, Hatfield, Herts. - - - - - - - - - - - 
(To: Mantec, 7 Dellsome Lane, Weiham Green, 

Hatfield, Herts. 

BARGAIN PARCELS SAVE POUNDS 
Huge quantities of electronc Components must be Cleared as space required. lOCOs of Capacitors, 
resistors, transistors Ex equipment panels etc. Covered in voluoble components. No lime to sort. Must 
elI by weight 7 lbs - £4.95; 4 lbs- £7.95 28 lbs-f12.00; 56 Ibs.-f20.00. 112 lbs-f30.00. 

BARGAIN PACKS 
Doni let your environment dehydrate you VERNITRON FM4 10-7,,H m,nioture cer. 
Buy o Honeywell Hudity Controller rriem omic filters 5Op each. 3 for £1.00. 
brane aperaled with " shaft, deal for green Miniature mains transfarmers, fully shrouded. 
houses, centrally haIed homes, &c, Build your 240V n 6.0-6V at 100MA. aut. E. r4e 
Own humddy alarm, 3.75A ContaCts aI 25CV equipment, complete wIh moins lead and plug 
£1 .50eoch. 3 for £4.00 an nput and short leads on output. 95p. 

4 oluminiutn boxes 128 44 i 38mm ideal far IK slider pots, slim type, good quality 
signal niectors, etc. £1.00 mono or stereo 5Op eoh. 3 for £1.00. 
100 miniature reed switches deal far burglar Varkap tuning thumb Wheel slider pois, very 
alarms, model railwoys, etc. £3.30 neol, con be be banked side by side lOOK. 6 
6 6-paie I? eolt reed relays on board £2.45 fo' £1.00. 
High quality campter panels s,nothred in top Set,,icondutor Bargains grade components- 5 lbs £4.75; 10 lb £8.95 

1113 Ther,nistors. 10 for £1.00. Miniature edgewise panel mountsng level 
2uo. fd £1.00 IDO new and marked silicon and germanium neters 

Miniature tronsi,tori,ed f.m. front end with tronistor includjig RCI4B, BFIO4, BC183, etc. 

integral Wnsng gong 88-108MHz £2.50 
200 new and marked lranistars, inckding 

New U.4,F. transistor 1V Iuner 4 pushbutton 
2N3055, A028, BFY5O, BD13I, etc. £6.95. 

type £3,50 
100 mixed dodes 1N4148, etc. £1.20. 

Rotary type with sIa drive and AE. socket 
£3.50 i mixed diodes including zener, power ond 

Aluminium 1V oox plugs. 10 for £1.00 b dge ty e f3 30 
Bridge re,,fier 10CV 2.5 amp. 4 for £1.00. 

Miniature 5K log pots with sip switch. 4 for 
Brond nCw ITT 25k'/ TV. tripiers for Dcca £1.00 Bradford chasss £2.50. Sfar £10.00. 

Hardware Pocks eoch cantarning IDOs of stems 
50 Germanium dodes ideal for cryslal sels 

nciuding BA nuts and baits, Nylon, Self. 
tc £1 00 tapping, Posidrve, 'P clips, Cable ClanpL Molorolo I watt audio amplifier f.C. 9.16V, 

Fuse holders, Spire nuts etc. etc. £1.00 
' 

'P 
8-1611, lO.400MV seniriviIy, S.C. proof, no heat 

pound. 10Oin. CIip 6Op, 200 for £1.00. sink required. Suppled With dota ond crcuit 
Heouiiy insulated E.H1 Discharging Probe with £1.00. 
leod and earth connector 6Op each. Dato ond circuits alone, 2Op + SAE. 
Ultrosonc transducers. tronsmilter and receiver Foil spec. l.R diodes, 200V lA, 20 for £1.00. 
14mn diom, 40kcs £4.25 per pair. lOOfor £4.50. SN761 5N £1.00. 
Mognet.c earpiei. wlh plug and leod 25 Coponnt Bargains 
eaCh. 5to, £1.00. 
Crysiol eorpiees With lead 4Op eoch. 3 for 300 mixed re,'or & 3 oit £1.50. 300 

£1.00. 
rodern n,ixed most lypes, £3.30. 200 

DE LUXE FIBRE GLASS nxed resistors, notiy i & 2 oit, £1.50. 100 

PRINTED CIRCUIT ETCHING KITS trnxed ooivster cco £2.20. IOQ n,ied n,odern 

H 

NEW Deluxe 

12"CRT Ignition Analyser 

automatically receive a copy of the latest catalogue without having I 

u 
to use this coupon. 

Sold 
When you receive 

I 
.'i. i 

your catalogue Schlumberger 

i (offer this free offer woh The worlds 
erung youll get details of 

of electronic kits. 

biggest producers 
i \EE 

J approximately £4 75 

- - - - - - - - - - - - 
There are Heathkit Electronics Centres at 233 Tottenham Court Road, 

London (01-636 7349) and at Bristol Road,Gloucester (Gloucester 29451). 

NEW Computer Systems 
Send for a special 16 page brochure. 

NEW Bi-rectional *1 : 
RF Wattmeter 

- 1__ - 
d 

-I,-J NEW De-luxe Coin-tracking Metal Locator 

Department PE78 ,Bristol Road, 

i Gloucester,GL26EE ! ? 
uName 

........................................................... 

uAddress 
.................................................................................... 

I................................................................................................ 

Plea .. tick the literature you wan ... nd enclose the appropriate 
I amount in postage stamps. 

Heathkit catalogue only EJ (enclose lip to cover postage) 16 page 

Icomputer 
brochure only EJ (enclose 20p to cover postage and part 

costs). N.B. If you are already on the Heathkit mailing list you will 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Yóu'Il léarna lôt from the fiHeathkata1ogii 
r- 

// 
, ",. 

-- / /-- 
î - j 

L. 

The Heathkit catalogue is packed with 
scores of top quality electronic kits. 
Educational, practical and fascinating , 
hems wnicn you can oulia yourse i _______ - - - - - - - - - - - p - 

I Send for the catalogue now. ____ i 
I To Heath (Gloucester) Limited, - -' - I 
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 TWO YEARS GUARANTEE ON ALL OUR PRODUCTS 
Pleasesupply ................................................... 

l.L.P. Electronics Ltd. Total Purchase price .............................................. 
CoI d H 

I Enclose: Cheque Postal Orders D Money Order 
r ss1an ouse, Please debit my Access account D Barclaycard account D 

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

Reqisrered office No. 1032630 Signature ............................... 

45kHz-3dB, Supply Voltage'-t4SV. S,ze.-114 u 50 a 85mm. 
Price £2332 + £187 VAT. P. & P. free 

H yit 40 Q 
The HY400 is l.L.P.'s Big Daddy of the range producing 240W into 40' lt has been 
designed for high power disco or public address applications. If the amplifier is to 
be used at Continuous high pow levels a cooling fan is recommended. The amplifier 

2'',t' r'i'o Afl includes all the qualities of the rest of the famIly to lead the market as a true high 
FIJ VV lilt power hi-fidelity power module. 

FEATURES: thermal shutdown. very low d:stortton: loud line proteCt,On. no euternal components. 
APPLICATIONS: public address, disco, power slave: IndustrIal. 
SPECIFICATION: Output Power-240W R.M,S. into 4(1. Load lmpedance-4-16C1. DiStOrtiOn-'O-l% 
at 240w at ThHz, Signal,Nolse RatiO-94dB, FreQuency Response-lOHz-45kHz - 3dB Supply Voltage -t 45V. Input Sensit,vlty-500mV. S,ze-1 14 u lOO u 85mm. 

Price £32.17 + £257 VAT. P. & P. free 
POWER SUPPLIES: PSU3$'-suitable for two HV3O5 £522 + 65p VAT. P. & P. free. PSUSO-suitable for two HYSOs £652 + 
85p VAT. P. & P. free. PSUTO-suitable for two HYI2Os £1375 + 110 VAT. P. & P. free. PSU9O-suitable for one HV200 
£1265 + £101 VAT. P. & P. free. PSU1SO-ultable for two HY200s or one HY400 £2310 + £185 VAT. P. & P. free. 

I.L.P. Electronics Ltd., Crossland House, Nackington, Canterbury, Kent CT4 lAD 

Price £682 + 85p VAT. P. & P. tree 

IY!l1 
The 11Y120 is the baby of l.L.P.'s new high power range. designed to meet the most 

H 20 exaCtIng requirements including toad line and thermal protection this amplifier Sets 
a new standard in modular design. 

4 FEATURES very low distortion, integral heatsirtk. load line protection, thermal protection, tice 
OU VV I fl tO o connections: no external components. 

APPLICATIONS: hi-li: high quality disco. public address, monitor amplifie,, guitar and organ. 
SPECIFICATION: Input SenSitivity-500nsV Output Power-60W R.M.S, into 8û. Load Impedance- 
4-16CL Disto,tion-O'04% at 60W at 16Hz, Signal Noise Ratio-90dB. Frequency ReSpOnSe-tOHz- 
456HZ -3dB, Supply Voltage-t3SV. Size-114 eSSe SSmm. 

Price £1584 + £1 27 VAT. P. & P. free 

The HY200 (flow improved to give an output of 120 watts) has been desigrted to 

H 
2OO 

stand the most rugged cortditions such as disco or group while still retainirtg true 
hi-fi performance. 

i 
2»' 

Al FEATURES: thermal shutdown: very low distortion, load line protection: integral heatsink: no external 
I U VV in LO O components. 

APPLICATIONS: hi-ti: disco: monitor, power slave: industrial, public address 
SPECIFICATION input Sensitivity 500mV, Output Power-120W R.M.S. into SCI. Load Impedance 
4-16Cl. Disto,tion-0'05% at 100w at 16Hz, Slgnai/Noise Ratio-96dB. Frequency Response 10Hz- 

t 

t- 

k 

i 5AJ into 8ÇT 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: tow distortion: short. open and thermal protection: easy to build. 
APPLICATIONS: updating audio equipment. guitar practice amplifier, test amplifier: audio oscillator. 
SPECIFICATION: Output Power-15W R.M.S. into 80. Oistortlon-O'l% at 15W. Input SensitIvity- 
500mV. Frequency Response 10HZ-16kHz - 3dB, 

Price t5-22 + 65p VAT. P. & P. free 

H Pyl!5Q 
The HY5O leads l.L,P.'s total integration approach to power amplifier design. 
The amplifier features an integral heatsink together with the simplicity of no external 
components. During the past three years the amplifier has been refined to the extent 

25 w Q that it must be one of the most reliable and robust High Fidelity modules in the World. 
FEATURES: low distortion: integral heatsink: only five connections. 7 amp output transistors, no 
eaternal components. 
APPLICATIONS: medium power hi-fi systems. low power disco, guitar amplifier. 
SPECIFICATION: Input Sensitivlty-500mV. Output Power-25W R.M S. into 81t. Load Impedance- 
4-160. DistOrtiOn-0 04% at 25W at 16HZ. SignaL Noise RatiO-75dB. Frequency FfespOnse-10HZ- 
456HZ - 3dB. Supply VoItage-25V. Size-lOS 50 25mm. 

W(50 

 U U functIon Is achieved either by a multi-way switch or direct connection to the Pa.ç appropiate pins. The internal volume and tone circuits merely require connecting 
re rn p,i ie r to external 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-amplifler. 
FEATURES: complete preamplifier Irr single pack; multi-function egualisatrort: low noise; low 
distortion; high oserload; two simply Combined for stereo. 
APPLICATIONS: hi-fl; miaers; disco; guitar and organ; public address, 
SPECIFICATION: Inputs-magnetic piCk-up 3mV; ceramic piCk-up mV: tuner lOOmV: microphone 
lOmV; auaihary 3-lOOmV; input Impedance 47kfl at 1kHz. Outputs-tape lOOmV; main output 500mV 
R.MS. AChse Tone Controls-treble ± 12dB at 10kHZ; bass ± 12dB at 100Hz. O,stortion-O 1% 
at 1kHz; sigrtai/nOise ratio 65dB. Oserload-38dB on magnetic piCk-up. Supply Voltage- ± 16-50v. 

Price £522 + 65p VAT. P. & P. free 
HV5 mounting board 6.1. 48p + 6p VAT. P. & P. free 

H 3Q 
The HV30 is an exciting New kit from LP. lt 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! 
I-i v çThe HV5 Is a mono hybrid amplifier ideally suited for all applicatIons. All common 

input functions (mag Cartridge, tuner, etc.( are catered for internally, the desired 
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Type No, Price Type No. Price 
ORA 859 £014 48A 861 £012 MIDGET WAFER SWITCHES 284 860 £012 684 862 (012 

SOLDER TAGS - hot tinned sopphed n Itiples of 50. f965- i pole 12 way 

Type No. Price Type No, Price 
1966-2 pole 6 way 48p 
1967-3 pole 4 way 

ORA 851 (040 494 853 (022 1968-4 pole 3 way 48p 284 852 £028 684 854 £022 

DEPT. PE7, P.O. Box 6, Ware, Herts 

COMPONENTS SHOP: 18 BALDOCK 

STREET. WARE. HEATS. 
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Systems Price £1 80t 

NUTS AND BOLTS 
BA BOLTS - packs of BA threaded Cadmium plated screws 
slotted Cheese head. 
Supplied in multiples of 50. 

Type No. Price Type No. Price 
t,nOBA 839 £1.20 en 4BA 846 £0.32 
in OBA 840 £0.75 n 4BA 
L0 2BA 842 £06 fin 6BA 

847 
848 

£0.25 
£040 

'in 284 843 £0.45 in 6BA 849 £0.21 
.jy 2BA B44 £052 0in 6BA 
tin4BA 845 £044 

850 f025 

BA NUTS -. packs of cadmium plated lull Outs in multiples of 
50. 

Type No. Price Type No. Price 
OBA 855 £072 4BA 857 £030 
28A 856 £0.48 68A 858 £024 

BA WASHERS - flat cadmium plated plain stamped washers 
supplied io multiples of 50. 

CASES AND BOXES 
INSTRUMENT CASES. In two sections olnyl cooSred top 
and sides, aluminium bottom, front and back. 
No. Length Width Height Pnce 
155 8in 5in 2m fl.25 
156 t tin 6er. 3m £2.12 
IS? hin 41m lin £1.30 
158 9m 5gm 21m £1.76 

ALUMINIUM BOXES. Made frotte bright ali., folded 
construction each box complete with half itch deep lid 
and screws. 
No. Langth Wedth Height Price 
159 51m 21m lit 
160 4m 4w 1 lin 62p 
161 4m 21m 13m 62p 
162 Slit 4m l7in 7Op 
163 4m 2km 2m 64p 
164 3mo 2w lin 44p 
165 lin Sin 21m £104 
166 8w 6m 3m £1.32 
167 6io 4m 2w B6p 

BI-PAK CATALOGUE 
NEW EDITION NOW AVAILABLE 

Send for your copy of our revised catalogue and price list NOW' 
it contains 127 pages packed with literally hundreds of 
semiconductors, components and our famous range of Bi-KITS 
audio modules. 

ONLY 65p POST FREE 

ORDERING Do not forget to state Order number aod your name 
and address. 
VAT. Add 21% to prices marked. 8% to those uomarked. 
Items marked are zero rated. 
PS P. 3Sp unless Otherwise shown. 

HI-PAM 

5 pin DIN plug loS pm DIN plug mirror 
B 00 KS BY NEW N ES129 QUICK BLOW 20n',n, orage. Length 15m fi 05 

Type No. Type No. Type No. 130 2 pio DIN plug 102 pin DIN Inline socket. 
No.229 Beginners Goule to Electronics Pricef2-25t iSOntA 611 6p lA 615 5p 3A 619 5, Length 5m fO-68 
No. 230 Begorners Go,dn to Teleuiston Puce £225? 25OnrA 612 5p 1 SA 616 6p 4A 620 6p 131 Spin DIN plug to3 pm DIN p111g. t&4 

No.231 Beginners 0ide to Transistors Price £2.251 
5SOnrA 
800rnA 

613 5p 
614 ip 

2A 617 5p 
2.54 618 6p 

SA 621 5p 
132 

and 3kb. Length 1.Sm 
2 pin DIN pIog 102 pin DIN socket. 

£O-83 

No. 233 Beginners Goide to Radio Price £2.751 
133 

Length 10m £O-98 

No. 234 Begtnners Goide to Colour Television Price £2.251 ANTI-SURGE 20mm £0.75 
No.235 Electronic Diagrams Price £1.801 Type No. Type No. Type No. 134 Spin DIN pIog 102 phono sockets, 

No.236 ElectrOnic Components Price £1801 
lOOnsA 622 lA 625 2 SA 628 Connected pins 3fb. Length 23cm £0 68 

No.237 Printed Circuit Assembly Price fi-80f 
250mA 
SOOmA 

623 
624 

2A 
1 .6A 

626 
627 

3.1 SA 
hA 

629 
630 

135 Spin DIN socket 102 phono plogs. 
Connected ptns 3kb. Length 23cm fO-68 

No. 238 Transistor Pocket Book Price £3.901 All ip each 136 COtled stereo hedphune eotencon lead. 

No. 22S 110 Thyristor Prolects 
. QUICK BLOW I in 178 AC mains eod for calculators etc. £0.45 

Ustng SCRs k Tr,acs Price £2.50 Type No. Type No. Type No. 
No. 227 110 COSIMOS Dtgital IC 250mA 631 SOOmA 632 800mA 634 

Projects Por the Home All 7p each 
Constructor Price f2.75t Type No Type No Type N 

No.2261IOOperconaIAnnpltfler 5A 642 CYANDACRYLATE 62 
Constructor Price £2501 All 6p nach The wonder adhesive which works in seconds. Bonds plastic. 

No. 242 Electronics Pocket Buok PrIce £3.901 rubber, transistors, components, permanently -Imniediatelyl 

No.23930 Photoelectric Circolts 
010143. ONLY 70p fo, a 29m pAin. 

8P35 Handbook of IC Audio PreamplIfier S Power 
Amplifie, Construction 95pt 

BP36 50 Circuits Using Gerrnaniure, Silicon S Zene, 
Diodes l5pt 

BP37 50 Projects using Relays. SCR's und TRIAcS £1 lOt 
BP39 50 (FETI Field Effect Transistor Projects £1.25t 
129 Universel Gram-motor Speed Indicator ..................... lOpt 
160 Coil Design and Construction Manual l5pt 
161 Rodio. TV und Electrontcs Dote Book 6Opi 
196 AF-RF Reactance- -Frequency Chan for 

Constructors i 5pf 
202 Handbook of Integrated Circuits lICsl Equivalents 

aed Substitutes lSpt 
205 FirSt Book of Hi-Ft Loudspeaker Enclosures 75p1 
213 Electronic Circuits for Model Railways 85p1 
214 Audio EnthusIasts Handbook 85p1 
216 Electronic Gadgets and Games BSpt 
27 Solid Stete Power Supply Handbook BSpl 
219 Solid Stole Nouelty Projects 85pt 
220 Build Your Own Solid State Hi-Fi und Audio 

Accessories 85p1 
222 Solid State Short Waue Receiuers for Beginners 95p? 
223 50 Projects Using IC CA3 130 9Spf 
224 50 CMOS IC Projects 95p1 
225 A Practical Introduction to Digital (Cs 95pt 
226 How to Build Aduanced Short Waue Receiuers £120? 
RCC Resisto, Colour Code Disc Calculator lOpt 

MIDGET WAFER SWITCHES 
Single-bank waler type - suitable for switching al 250v ac. 
lOOmA or 150V d.c. in non-reactiyer loads make before break 
contacts. These switches haue a spindle 025m dia, and 3Ø 

Indeuing. 

Description Order No. Price 
1 pole 12 way 1965 £048 
2 pole 6 way 1966 £0 48 
3 pole 4 way 1967 £0.48 
4pole 3way 1968 £048 

MICRO SWITCHES Order No. Price 
Plastic button glues Simple 

on-oR action 
Rating 10 amp 250V ac. 1969 £020 
BUI ton glues I pole Change 

Ra7°p25OVa.c. (970 £0.25 

107 
113 

114 

115 

116 

117 

118 

119 

120 

FUSE HOLDERS 123 

124 

AND FUSES 125 

Desenpxion Order NO. 
20mm Smm chassis mounting 506 
1 in s in chassis reounling 507 

Prico 
£0.07 
£0.12 

126 

127 
1 in car inline type 508 
Panel reounling 20rcrri 509 
Panel mounting 1 in 510 

£01 5 
£0.20 
£030 

128 

AUDIO LEADS 
FM Indoor Ribbon Aerial 
3.5mm Jack plug 103.5mm eck plug. 
Length 15m 
Spin DIN plug 103.5mm. Jack connected 
to pins 355. Length 1.Sm 
Spie DIN plug 103.5mm. Jack connected 
to pins t 54. Length 1.5w 
Car aerial extension. Screened insulated 
lead. Filled plug & skI, 
AC mains connecting lead for cassette 
recorders & radios. 2 metres 
Spin DIN phono plug to stereo 
heaophone jack socket 
2+2 pin DIN plugs to stereo jack socket 
with attenuation network for stereo 
headphones. Length 02m 
Car slereo connector. Variable geometry 
plug to lit most car cassette. 8 track 
cartridge S combination units. Supplied 
with inline fused power lead and instructions. 
6.6w Coiled Guitar Lead Mono Jack Plug 
to Mono Jack Plug BLACK 
3 pin DIN plug to pie DIN plug. 
Length 1.5er 
Spin DIN plug lob pin DIN plug. 
Length 15m 
Spin DIN plug to Tinned open end. 
Length 15m 
Spin Din plug 04 Phono Plugs. 
All colour coiled. Length 1.5er 
Spin DIN plug toS pin DIN soccel. 
Length 15m 

£0.60 

£075 

£0 85 

£0 85 

£1.10. 

£0-68 

£1 .05 

£0 90 

£060 

£1 .50 

£0.75 

£0 75 

£l.30 

£0 80 

8P6 Engineers and Mach,nists Reference Tables 4Opt Rotary on-oil nains switch 1977 C050 MINIATURE MAINS P,Y 240v 
8P7 R do & El Io CC Io Cod a 4 Dala i 5pt h w ich h to make wth two d co dary w 4 9 
BP1 O Modern Crystal Transislor Circuits fOr T7 P and Set 2024 MT280-0-6V. O-6V RMS £1 50 beginners ................................................................... 3Spi ROCKER SWITCH Colour No. Price 2025 MT1SO-0-12V.O-12VRMS £i50 
BP1 5 Consltuctors Manual of Electronic Circuits for A range of rocker RED 1980 £030 

the Honre swilChes SPST - rnoulded BLACK 1981 £030 i AMP MAI NS Primary 240v 
8P1 6 Handbook of Electronic Circuils for Ike Amateur 

in high insulation. 
Material available in a 

WHITE 
BLUE 

1982 £030 
1983 £030 

No. Secondary Price 

Photographer BOpi choice of colours ideal YELLOW 1984 £O30 
2026 6V-0-6V 1 amp £2.50 
2027 9V-0-9V 1 amp £2 00 

P. & P. 45p 
P. & P. '15p BP18 Boys and Beginners Book of Practical Radio foe serail apparatus. LUMINOUS 1985 £O.30 2028 12V-0-12V i atop £2-60 P. & P. 55p 

and Electronics fiOpi . . 

No. - Price 2029 15V-O-15V lamp £2.75 P. & P. 66p 
BP22 79 Electronic Novelty CircuIts 75P1 SPST 2 

2030 30V-0 30v 1 amp £3 45 P. & P. 86p 
BP23 First book of Practical EleclrOnic Projects 75pi 

toggle atop 
250v ac, 1958 £0'SO 

BP24 52 PrOlects Using 1C741 (or equivalents) 7Spt Miniature SPST toggle. 2 amp 
STANDARD MAINS Primary 240v 

BP26 Radio Anlenna Handbook for Long Distance 250v ac. 1959 £055 Multi-tapped secondary mains tranSlotreers aoailable in 
3 

amp, 1 amp and 2 atop curreni eating Secondary laps are 
Reception and Transmission MIniature DPDT loggle. 2 atop 0-1 9-25-33-40-50V, 

BP27 Giant CharroI Radio Elecitonic Semiconductor 
- 

Miniaturea1PDT toggle. centre 
1960 £0'70 

Voltages available by use of taps: 
and Logic Symbols 60Pt 011.2 amp 2SOVa.c. 1961 £0-85 4,7,8. 10. 14. 15. 17. 19. 25. 31.33.40.2K 0.25v. 

BP29 Major Solid State Audio Hi-Fi Construction Push bulbe SPST. 2 amp 
Projects BSpt 250V ac. 1962 ' £078 N R t' p 

2031 am £5-50 P & ° BBp BP32 How to Build Your Own Melal & Tmeasure Push bratton SPST, 2 aviv 
£0 2032 amp £6 60° P. & P. B6p 

Localots 8511 Puu DPDT 2 atop 
963 a3 2033 2 atop £840° P. & P. (1.10 

BP34 Practical Repair & Renooation of Colour lys 95c't 250v a.c 19114 £098 

B O O Kf A LI D C O II I\ II - 
I ii i I II P 011 i' ''i if 

BOOKS BY BABANI I SWITCHES 
I 

TRANSFORMERS 
I 0escrpt,on NO. Pnoe MINIATURE MAINS Primary 240V I Parchase books to the volo. of £5.00 front the list below OPOT miniatore slide 1973 £01 V 
I and choose any 60p pak front tht page FREE. OPOT standard baie 1974 £0.1 4 No. Secondary Price I 

BP2 Handbook nf Radio. TV & industrial & 
Toggle switch SPST 

i amp 250v ac. 1975 
2021 6V-0-6V i OOrrrA 

£033 2022 9V 0-9V 1 OOrvA 
9Oir I 

9Op I Transmitting Tobe & Valve Eqvioalerrts 6Opt Toggle Switch OPDT 
. 2023 12V-0-12V lOOrvA 95fr 

8P3 Handbook of Tested Transistor Circuits 4Opt i amp 250V ac. 1976 £0 42 
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These tow Cost 5 und IO wall modules 011er the utmost in reliability und pertorrnunCe. whilst beinE compaCi in size. 

SPMBO INPUT A.C. VOLTAGE 33-40V TC6O KIT 
ÖOÎUT. VOLTAGE - 33V nominiV" A beautilully designed genuine TEAK WOOD neneered cabinet 

STABILISED . IO mA-15 amps' -. to put the protessional touches to your home built amplifier. Foil 

- 

POWER SUPPLY OVERLOAD_CURRENT' ' - i-i amps a 
set 01 patIs 0Cl. Front A BaCh Panels. Knobs, Chassis, Fuses, 

£4 25 +25pp&p "iENSlONS 'imm 63mm n 30mm 
Sockels, Noce, etC. Ideal for the MAW. SIze: 425mm o 290mm 
95mm 

+ 12J% VAT . 
Price £1995 + 12% VAT + t6p pAp 

Designed to power two AL6O5 ut IS Walls per channel simultaneously. Ctrcuit Techniques include lull short Circuit 
protection. 

TRANSFO R M ERS FREQUENCY RESPONSE 20 Ha lo 20 kHi n I dB 

P Al 00 TOTAL HARMONIC DlSTOkîiW.Less than .1%(Typicri:oyI T538 For use with S.450 AL3OA MPA3O 

STEREO SENSITIVITY I, TAPE IOU mV/ISO 4 oTar Order No. 2036 Price: £320 + 55p pAp + 12% VAT 

P RE-AM P LIFtER INPUTS 2. RADIO TUNER tOO mV/lOO K ohms output T2050 For use with Stereo 30 

3. MAGNETIC PU. 3.5 mV/50 K ohms J 250 mV Order No. 20W Price: £325 + 5S pAp + l2% VAT 
BMT8O For use with ALOO SPM8O 

EQUAL1SATION Within J I dB Order No. 2034 Price: £541 + Obp PAP + t2 VAT 

j r V ÏONTROL RANGE' 
20 Hz 1020 kHz BMT2SO For use with AL250 

Order No. 2035 Price: £635 + Lilo PAP + l2% VAT r t 1'LE CONTROfl1 + 10-20 dBs attO kHi 
SIGNAL/NOISE RATIO Butler thun 85 dEs (Alt iIs) 

£1 5 -BO INPUT OVERL Sotte than 26 dEs (All Inputs) 
SUPPLY 2Oto4OV ¡ + 4OP PAP 

+t2J% VAT 
5ÏiTNSIONS ________________________________________ 3O0n90'33mre(tes5') 

A lop quality stereo preamplifIer and lone Control unit. Ihn PAIOO prooldes a Comprehensime solution to the Iront end 
requirements ol stereo amplifiers or audio units. The six push button selector swItch gives a Choice ol inputs together with 
Iwo Otters br blob and low Irequencies. DEPT. PE7, P.O. Box 6, Vt/are, Herts 

The AL80 is similar Its design to the AL6O aboye and isot the same high quality but provides output powers up to 35W with 
distortIon levels below 01%. 

AL250 
POWER 
AMPLIFIER . . - 

125w R.M.S OUTPUT POWER 125 Watts RUS continuous 
o:fwi ThUAGr - 0 

LOADS 4-10 ohmS 
FREQUENCY RESPONSE 25 H 20 kHz measured 

at tOO Watts 
SENSITIVITY FOR lOO WATTS 
OIP AT1 kHz 450 mV 
INPUT IMPEDANCE 33 K obers 

'TOTAL HARMOÏC b1STORTION - -. 
50 WATTS into 4 ohms 01% 

o.nusZ 

£17 .25* + ¿Op p&p + 1% VAT -... 
This untI, designated AL250. Is a power amplifier providing an output ol up 10125W RUS, into a 4 ober load. 

A L3OA 10 w 
'/ 

I 

M,XIMUMSUPPLY VOLTAGE 
POWER_OUTPUTTÌ9ÏD 

30V 
IO Watts RUS -- 

AUDIO 
R.M.S. 

' 

V,» 

1TL HARMONIC DiYTiTii'Ç 
AMPLIFIER 
MODULES 

. 
V 

- 

LOAD IMPEDANCE 
iNPUT IMPEDANCE 

8-16ii 
100 K''ms 

FREQUENCY RESPONSE 50 Ha-25 kHz ± 3 dBs 

£3 '75 .. 

'. / SENSITIVITY 75 tray for loll Output 
2Sp pAp DIMENSIO"o 53nn - 

+ l2% VAT 

The GEIO0 has nine I octave adjustments using inlegrated circui I 
active fitters. Boost and Cul limits ore ± 12dB. Mas. VoIlage 
handiing 2 V RMS. T.H.D.. 005%, input impedence lOOK. Output 
impedence less than 18K. Frequency response 20 Ha-20 kHz (3dB), 
The nine gain cOnirols are centred at 50, lOO, 200, 
400, 800, 1,600, 3,200, 6,400 and 12,800 Hz. The £22 '00 
suggested gain controls are 10 K LIN sliders (not + 25 & supplied with the module) See Paks S31 and 16192. + l21 ,'dT 
SG3O POWER SUPPLY BOARD lo, GE100 15-0-IS VOLT £550 + 
121% VAT + 2Sp p&p 

SIREN ALARM ODULE 
AmerIcan Police screamer powered from any 12 ooil supply into 
4 or 8 ohm upeaker. Ideal for car bUrgiar alarm, freezor breakdowo 
and other security purposes. Order No. SIS. No. BP124. 
Only £3-SO + 6% VAT + 2Sp p&p 

MA6O HI-FI AMPLIFIER KIT 
Buitd you 0mo lop qualIty amplifier, sane yourself pounds. The 
MA6O kit comprises the lofiowing Bt-kits nodules, 2 a AL6O amps, 

o PAIOO pre-amp, I o SPM8O stab. power supply. 1 a BUT8O 
transi, giving Il watts RUS per chonnet STEREO. All modules 
cowered bp the BI-PAK satisfaction or monep back guaranlee. 
Details of the aboue modules are in Ibis od. 
Price £3208 + 12)% VAT + 62p pAp. 

quality cera,nfC pick-op. stereo tuner. Stereo tape deck etc. Simple Io install, capable 01 producing really first class results. 
this Unit is suppiled with tall instructIons, black front 
mounting brackets. 

panel, knobs, mom switch, fose and fose holder and unIversal 

A L60 25w 
AUDIO 

R.M. 
- 

AMPLIFIER 
- 

SUPPLY 30-50 V 
LOAD IMPEDANCE 8-56 ohms . - 
TOTAL HARMONIC DISTORTION Lessthan-1%(Tppicai06% 

MODULE ,e.d . 

25 W tOs RM$ 

',4 .55 + 25p PAP 
+ 12% VAT 

FREQUENCY RESPONSE 20Hz 1030 kHz e OdAs 
'EÑïiiVlW 200 

MAX. HEAT SINK TMPERATURE gOaC 

DIMENSIONS -- 
ThIs high quality audio amplifie, module Is for use In audio equIpment and stereo amplIfiers and provides output powers up 
to 25 RMS with listortlon levels below 05%. 

AL8O 35w ..... 3Watts RMS 

AUDIO 
R MS L6PDANE 

AMPLIFIER -. TOTAL HARMONIC,2!!!9fTION Less than l%(TyPIcalIy -06% 

MODULE P - q FREQUENCY RESPONSE 20 Hz 1030 kHz a 2 dBs 

L, 
" 

- 

±YJY 240 VloroutDuI 
I U sP 

+ 250 
Ç. MAX. HEAT SINK TEMPERATURE 90CC 

iioï - lOan a 64mw sl5mn 

FREQUENCY RESPONSE 20 Hz-20 kHz (-2dB) 
85S CONTROL ± 52dB at 60 Hz 
TREBLE CONTROL ± 54 dB at IO kHz 
iNPUT IMPEDANCE I Meg. ohm 
INPUT SENSITIVITY 300 mV 
CROSSTALK -80dB 
SIGNAL/NOISE_RATIO -85 dB 
OVERLOAD FACTOR ±20dB 
TAPEOUTPUT MPEOANCE 25Koh,ns 
DIMENSIONS 152mw w 04mm a 25mw 

PSI2 POWER SUPPLY 
Designed tom use with the AL3OA S.450 and MPA3O In Conjunction 
with transtormer T538. 
INPUT VOLTAGE Il-20v AC 
OUTPUT VOLTAGE 21-30v DC 
OUTPUT CURRENT 800emA + 25p pLo 
SIZE 60mm 63mw o 26mm + 12% V 

GE 100 NINE CHANNEL 
MONO-GRAPHIC EQUALIZER 

DIMENSIONS 240mm o IlOrrnc s 32rnn 

The 450 Tuner prouldes instant programme selection at the touch Of a button ensuring accurate tuning of 4 gre-selected 
stations, any of which may be altered as often as you choose, simply by changing the settings of the gre-set controls. 
Features include FEI input stage. Van-Cap diode toning. Switched AFC LED Storeo indIcator. 

Stereo 30 
CDMPLETE tit 
AUDIO - - 

I-. (J - 

+ 40 pAp 
+ VAT 7 + 7w R.M.S. 

POWER 7 Watts RMS 

TOTAL HARMONIC DISTORTION Lens than 5% (Typically 32 
FREQUENCY RESPONSE gg Hz to 2g kHz * 3dBs 
TONE CONTROL RANGE * 12 dBs ut 100Hz and IOkHt 
SENSlTlVlfV lgomv for full ouiput 
INPUT IMPEDANCE - I M ohres 
fkANSFORMER REQUIREMENTS 1 yAC, rated at IA 
DIMEN SiO N S 

(Less contegis and panel) 200mm n 130mm o 33mm 

The Stereo 30 Comprises a complete stereo pre-ampiifier, power amplifiers and power supply. This, with only the addition 
ut a transformer gr Overwind will produce a high guality audio unit suitable tor use with a wide range of inputs i.e. high 

exiSt for the use of ceramic cartridges only. 
SENSITIViTY 3.5 mV tor 100 mmv Output 
EQUALISAIION Within + I dB from 20Hz to" 

20 kHz 
INPUT IMPEDANCE -- -- 50 K Ohms - 

SUPPLY - IB to 30 V-re earth 
DiMENSIONS - - TW'so n 25mm (inc Diii 

socket) 

PA12 £710 
STEO +I'AT 
The PA12 Stereo Pre. 
Amplifier chassis is designed and recommended toc use with the 
AL 20/30 Audio Amplifier Moduies. the P512 power suppiy and the 
T538 Transformer. Features include on/off uglume. Balance, Bass 
and Treble Controls. Complete with lape Ouipot. 

Hñghquafly audio modules for Stereo and mono 
S 
A50FREQUENCY RANGE 88-108Mhz - MPA3O 

STEREO 
ï 

SENSITIVITY 3OuV - 

BANDWIDTH 250 kHz -_ MAGNETIC CARTRIDGE 

PRE-AMPLIFIER 

ph se lock loop 
:!L!CTWITY±400kHz__- 

£2 -95 
n 

AUDIO OUTPUT (22 5 kHz de talion) lOO V -- 
- STEREO SEPARAYiN 35dB 

Enjoy the qaahty of a 
magnetic carlrdge with your +25P pAp 

+ pAp SUPPLY REQUIREMENTS 59ce,onqutpmrt 
pIe- 

+ Ifl, VAT 

+ 12r% VAT - AERIAL IMPEDANCE 75 ohms__________ amplIfier enabling magnetic cartridges Io be used where tacitities 
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loo Watt Chassis Loudspeakers 12" £250 18" £47.50 r 

Empty Loudspeaker Cabinets Small 12" t.ofe 12" (2150 Small 2/12" (22.50 
(15.50 La.qe 2 x 12" (28 ,'i x 18" (29.50 

Prajector lamps: Al 167 £2.90. Mó 5.65. 
100W Spot lamps Red/BIue/Yelfow/G een 
(1.50 ea (13.50 for 10 
MD Spot Banks: 3.way 300W (19.50, 

400w (22.50. 
Bubble machines (optikinetics) £36.50 

804 

Strobe tubes 80w £Br50 
ICI Vynide 50" wide £3.50 Metre 
Kickproof Gr!Je 24" wide £3.25 Metre 
Kick Resist anrGrill 50' wide £3.25 Metre. 
FULL RANGE 0F RE-AN PRODUCTS IN STOCK 

SfND FOR OUR BROCHURE NOW!! 

PIEZO HORNS only £7.50 
YES! - only £7.50 

(As fined to our package PA system) 
: 

Direct from Motorola Inc., USA at on 
UNBEATABLE PRICE .. 

No crossover required 4kHz - 30kHz rated ' "t 

75W/B ohms 150W/4 ohms use two per 100W a 
amplifier - Full instructions supplied, 

Practical Electronics July 1978 

TOP QUALITYOMPONENTS THRouGIqu Cro fad prote mo. rnwns £63.75 

C0NTR9kYOUP'I 'RBNITS 
lighting Contre Unit Mk Il £44.50 
4)sW Sequence Sound Light . Drrrrmers I 4-6 Joules £37.50 Automatic Level Integrated Logic Module £32.50 
Circuitry Panel £2.95 

,rÓStrobe 
-. per Strobe 2-3 Joules £22.50 ,7IGHTING three Charsn.ISou ato Light £26.75 . 

(Pro-Strobe has external trigger 
3 W 1240W nput - moste Module 119.75 facility). 

,Pluchovvel_controls pal_,'J2.95 

SPARES & ACCESSORIE LOUDSPEAKERS & BINETS P ECTORS - PLUTO - NEW LOW PRICES!!! 
Rope Light-Red or Multicolo 

k £20 Melos Echo Chamber £59.00 / CHOICE 0F WHEEL/CASSETTE 
per 12 ft. Headphones £7.50* 

Rope Light Controller for up to 120 ftC3O.00 Ins English Police, USA Police, 
50w Tungsten £37.50 Lrqu.d wheels £7.50 

P500 100W 0.1. £74.95 Cassettes £8.00 
Fuzz Lights-Red/Blue/Yellow/Green £22.80 troer, Aliern Voice Simulator £759" P500 250w 0.1. £84.95 Picture wheels trom £4.75 
Magnetic Cartridge Equalisers £3 50* ulgin 8way lighting plug/socket £190 (Wide choice available) 

with twin 

200) 

illustration shows GXI GX L 2OO_A/ ( watt cabinets 
These systems feature full muxip('for t 

tope & mic with manitarina facilutj- oerride 

£349 or Deposit £77.72 
and are supplied cam ith s&o light 
sequencer, display, spe r le 

12 Months@ £29.19 or24 Months@ £16.28 
JUST PLudi 

BSR Decks- 17,000 line loudspeakers- Rugged Aluminium 
Output - Slave Output - Deck lights/Motovtarts (L)..o' 

D.I.Y. MODULES FOR ALL DISCO/P.A. AMP 
Outrit FOl 

SA308 30w 8 ohms 45V £9.95 * moMos 0.90* 
SA604 60w 4 ohms 50V £1 3,25 

Super 

£13.50 5A608 60W 8 ohms 65v £14.25 oouus 

SAl 204 120w 4 ohms 75V £1 59 Oli laDIlLO 

TOO MODSUS £22.50 
SUePLI FOI 

5A1208 120W 8 ohms 95V 
5uLt FOI 

SA2404 240W 4 ohms 95V Oli 100WI 

oeflttory 240 V to Fot os,erl- D.C. & Output Fot 
F npo, 0 2% O,uoet,on. 3OHt-20. KHtdB, Fully Short/Open Circutt pr 

'vr 
'.0' 

20% Deposit Terms 
On All Orders 

Over £150-12 or24 
Months - Low Interest 

D CÇ'MIXE S - COMPLETE OR MODUL*R. 0000 A31T/ 

lIYOfli/h 
COAPLETE MIXERS (wIth lust) 

FEATURES INCLUDEI Mono 18V £39.50 
Tu.in Deak - Mk & tope input drogv Stereo T £57 SO 
& treble ontaoIn - F1111 h phon rnort'er,n8 MonQj,nr £45.75 

NOW OFFER PACKAGE DEALS AT IN COMPARABLE PRICES 

CENTAU R 
STEREO DISCOS 

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

Standard 100W 
£225 or Deposit £50.80 
12 Months @ £19.11 or 24 Months @ £10.66 

Super 200W 
£275 or Deposit £61 .80 
12 Months @ £23.17 or 24 Months@ £12.92 

COMPLETE STEREO 
ROADSHOWS - BUILT IN 

SOUND TO LIGHT/SEQUENCER 
& DISPLAY 

TWO YEAR GUARANTEE 

j 

i, 
J 

MINI DISCO 
100 WATT 

MONO SYSTE 
£1 79.5Oeposit £40.66 

12MØhs@j5.45 
Mo,s@(.61 

Similor ieorc Centou 
co pte sMâ4 lou peokers on.ç 

system 
EM'O7 EIect P)ic 

CM EIectrèMic ej0P ' 
/Bomd 

on oil disco on 

( (ln,çJWed in H.P. Prices) . 

SAXON ENTERTAINMENTS LTD 
THE PIONEERS OF MODULAR DISCO/PSA. EQU1PMENT 
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Send for free brochure for complete specification 

Saxon AP100 Amplifier £45 
Four mixing inputs - 100W into 4 ohms 
Wide boss & treble controls ronge 

Twin + master - outputs 

Saxon 150 Amplifier £59 
Four mixing inputs-tOOW into 8 ohms 
150W into 4 ohms - wide range bass 
& treble controls + master 

All prices subject to 8% VAT except where asterisked (l2jr%) 
Shop premises open Mon to Sot 9 am - 5 pm Lunch 12.30- 1.30 pm 
Mail order dept open Mon to Fri 10am -4 pm Ring 01-684 6385 

TO ORDER 
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 50p on all orders except wher stated. 

SAXON ENTERTAINMENTS LTD. 
327 Whitehorse Road, Croydon, Surrey. 

All Enquiries Large SAE Please Brochures on request. 

which su its your job precisely. 
We have a lot of other test equipment too. 

I 
Send the coupon and we'll send you our 
complete catalogue. 
- - - - - - - - - - - - - - 

Please send me details of all your test equipment. 
u 

NAME 

AOORESc 

lEage 
International, Precision Centre. Heather Park Drive. 

Wembley HAO 15U Tel: (01)-902 8832 , 

I lAs: h 
I u .uu 
I i 

w 

i---'. 
---- - - - - - - - - - - -J 

i 

ç 
'e 

r 

instruments. 
High quolity Boom Stand 15.5 Floor 
Stand 9.90. ECM81 Conden MIc. - 
Removable Lead - Good sti'Feedback 
1995.6 EM507 Condens Mic. - Good 
Value 15.00. Phasers £ . 0. 

D.I.Y. MODL*(S FOR PA. SYSTEMS Mon, or,Stereo 

Make you6wn mixer - Mono/Stereo - up to 20 channels 
with tljØ, easy to wire modules - Available as PC B's or 
anrbled on panels. 

Input Stages Nono Mono (/W 

Up to 20 POE 5.95 pone1 etc. £8.95 

i. 

MSIIrIlI Ill' 
Stereo 

£9 50 
Stereo (/W 

£1 2.50 POE 

Mixer/Monitor Mono 

panel etc. 

Mono(/W 
£5 95 £8.95 (One only POE . panel etc. 

per system) 

Stereo 
£9 50 

Stereo (/W 
£12.50 POE . pnneletc. 

-. 
Power supply for 

£9.50 
tlank 

£1 up to 20 channels panel .00 

handles £1.35. Watchmakers screwdriver sets. S drivers le wallet £1.00. Large maies 
nester screwdrivers, fully Insulated 8' 44p. Test lead lumper sets, 10 leads with insulated croc 
clips each end, different colours nop. Telephone pick ap coil, suction type with 3.5er,, 
jack p1ag hOp. 9 volt battery eliminators, 240V AC lepar 9V DC not at 120,ea stabil,sed 
replaces PP3, PP6. PP7, PP9 £2.45. Edge connectors. 0.1 64 way 6bp, 34 way 'lOp, 0.2 
18 way i5p. Amplifier ,eodoles, OTL41O 10 wart meen into 8 ohres 28v DC man £4.65. 
555S Stereo modale, 3 watt output into 8 ohms, 12V DC £3.35. Tape head demagnetizers, 
240v AC with oWoff switch, straight probe £2.00. cgrved probe tcassettei £2.35. 

TERMS: Cash with order tor official orders from colleges etct. Postage 30p unless otherwise 
shown. overseas post et cost. VAT inclusive prices. SAE. tor lists. 

PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 20V. TEL. 051-236 0982. 

rie F iiit 
Miiltiiìi*rs' 

ii ... .. ' The Eagle range of multimeters 
I 

'''°.'' covers every possible need of the 
Y.." electrical or electronic engineer. 

They cost from about £6 to £58 
(inc VAT.). There's at least one 

units (100 watt system-illústrated) 

100 Wa149.5O 
Deposit £35.26 
1Mths U2.9 or 24Mot 
nckrdes 4\Chonnel 1O Watt Amplifier wd 

Trebe, Bass gnd Master Controls plus Lead - 

and Twin Pieza Horn Co mns (shown on rugh) 

200 Watt £2 5.00 ç ' ___ 
Deposit £50.80 
12 Months E 9. or 24 Months @ £O.ó6 
zsix Mixed inputs plus Three Sets of Bass and 
Treble Con rols plus SIa e Ouji uMoster - - 

Control 

ACCESSORIES 
MI II 

high quayCasefte Tape Echo Unit giving 

and speed conWoi Suitable for all mics. an u i 

T 

l U J I - I1 -- - 

long tape lifb, iMinteIy variable echo dept,?1 

heat Sink. 3 20mm panel fuseholders and panel with various transistors, diodes and a 5 amp 
plastic SCA. £1.15 plus 15p potago. 
MOTORS. Model type 1.5-6 ofts 20p. 'BIG INCH sub min motor 115V AC. 3 rpm 25p. 
240V AC SYNCH.. MOTORS WITH GEARBOX. rpm 7Sp. th rpm 75p, 15 rpm £1.20. 
Crouzo 115V AC 4 rpm 95p. 
HI-SPEED MORSE KEY. ALL METALC2.25. 
HI-IMP MONO HEADPHONES 2K IMP £1.95. Crystal microphone inserts 31mm 4Sp. 
Grundig oloctret condenser inserts wfth bifl in FE1 pre-arp £1.50. ELECTRET PENCIL 
HAND MICROPHONES 1k IMP WITH STANDARD JACK PLUG £285, TIE CLIP 
CONDENSER MIKES OMNI 1K IMP Cue deaf ad battery. uppIied) £4.95. 
SOLDER SUCKER. High suction. eye protection shield £4.95. 
PROJECT BOXES. BLACK ABS PLASTIC WITH BRASS INSERTS AND LID. 
lSxS6x3Smmn44p.95x71 x3Sr,mS2p115x95a3660p. 
BUZZERS. GPO open type 3-6V 30p. Large pIatc domed type loud noto 6 or U ol1 SOp. 
Solid State buzzers. miniatore. 6-9-12-24 voIt 1 Sme l5p each. 
TAPE HEADS. Mono Caette £1.30. Stereo cassette £3.00. BSR MN1330 half track dual 
irnped. heads SOp, BSR SRP9O track fl/P Heads £1.95, B track heads £1.75. TD10 
Dual hood assemnbIle 2 heads both track fl/P with built in eree. mounted on bracket. 
£1.20. Relays. Mn. sealed 12V DC type 4 pole Changeover 55p. Min 24V DC 2 pole c/o 
3 arrp contacts 55p. Min sealed 220V AC 2 pole do 4Op. Opon type 12V DC 4 pole c/a SOp. 
4 pole reed reIay Vo 20p. 
CRYSTALS. 300KHz 4Op. 4.43MHz CIV 45p. 
AEROSOL Touch up peint one colour yellow/grey. 6oz can 3Sp. 50V AC cam units. 
r,Otor switching ten cío micro switches. supplied with cpacito for 240V AC use £1.95 pIus 
35p postage. Belling Lee L4305 masthead mpIitier and m3in power unit, new bt only 
for groop A UHF £7.50. 
TRANSFORMERS. 6-O-6V lOOma. 9-09 lSmna. U-012 SOma isp eaCh. 12-012 lOOma 
9Sp, 12V 5OOna 95p. 1:1 trlathenon pulse transformner 30p. CHOKES 6MH 3 amp 20p. 
UHF. TV Tuners. push button (not varicap new and bOxed £2.50. Miniature toggle 
swUches. SPST 8 x 5 x 7mm 4Sp. DPDT 8 x 7 x 7mnr, 5Op. DPDT Io 12 x 11 x 9mm 
7Sp, Min. push to make or posh to break 16 x 6mm iSp each type. Slider switches. 
DPDT standard isp. Min 1 2p. Std. do 2Op. Roller action ricro switches iSp. 
TOOLS. Small side cotters 5' nsuated handles £1 .35. Snub nosed pliers 5 insulated 

PACKAGE P.A. 
2Year ' 

Complete 

(Guarantee) 

mns fined with loo watt 

SEMICONDUCTORS. ALL FULL SPEC.. 8C212. BC182. BC237. SF197. BC159 all 8p 
each. LM380 80p. LM3B1 95p. NE555 33p. 741 Spin 23p. 7415 (wide bandwidth) 8 pin 

ISp. 11L305 Alpha notnerical display (with data) £2.50. BX504 opto isolators infra red led 
to photo cell, 4 lead 25p. BFY5O plastic l4p. SIC 3 colt t watt zeeer diodes ip each. 0C45 
lAp, MR03051 photo transistors 35p, FElS similar to 2N3819 l8p. MOSFET similar 
40673 35p. 5L301 doal matched pair Sil npfl tranSrstors ft. 300mhz 3Op. Infel Cl 103 1024 
bit reos rares 95p, 1B4800 SOp, CD4OS1 ASp. 723 14 pin IC's ISP. 
DIODES. BY127 9p, 1N4002 Ap, lN400S 7p. 600V 3 amp 17p, Locas brrdge recs. 400V 
1.5 amp 30p. 
MAN 3A 3mm led displays 50p Min. Nixie 58705T iSp. Pot core onit. has Sia pol cores 
including one PX2243 )45mml and two F82242 (35mm) 3 T03 Sil, power transistors on 
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LJU U MAIL ORDER SERVICE 

Op Op LP Lp 
U119 t-20 BCY71 0-22 p,iysuoi 032 ZT0550 016 7403 0.20 
&6Y30 013 8CY72 0.17 MPSUO6 040 94914 007 7404 0.20 

Uv32 o.i BCZ11 I-54 MpSU56 045 18916 0.07 7405 021 
UZ13 0.25 BOilS 0.40 8x1401 200 184001 0-06 7406 055 
MZ1S 0.31 80121 150 N0T403 l-73 184002 0.07 7407 005 
UZ17 0-29 80173 l'SO NKT404 173 184003 006 7408 028 
ACIO7 0-75 80124 130 NE555 0-45 784004 009 7409 021 
Acl2s 0.30 80131 051 08,5 075 1N4005 013 7410 026 
8C126 025 80132 0M 0A7 055 184006 0.15- 7412 0.24 
ACh? 0.25 940135 0.35 OA1O 055 184007 O-15 7413 045 
ACI2O 035 B0136 0-38 0A47 0.14 184009 015 7416 0-40 
8C141 0-26 940137 0.37 OA7O 030 784148 0.07 7417 040 
ACI4IK 035 BD138 0-40 0A79 030 185400 0.74 7420 026 
AC142 0.20 BD139 0.43 OAsI 030 tN540t 0.56 7422 0-29 
ACI42I( 0.30 940140 047 0A85 0-30 1S44 006 7423 035 
ACI76 025 BD144 230 0A96 0-04 1S920 008 7425 0-39 
ACS87 0-25 BO101 5.34 0A91 001 1S921 008 7437 035 
ACIO8 0-25 BDIO2 544 08,95 0-04 20301 100 7428 0-50 
ACYI7 o-so BD237 O-SO 08200 0-IO 70302 l-00 7430 0-26 
ACY18 0.65 80238 0.55 08202 OlI 70306 1.50 7432 0-36 
ACYIS oso BDX1O 0.75 0A210 0.75 2N4O4 0-05 7433 037 
8Cv20 oso B0X32 2-21 0A211 075 28696 0-28 7437 042 
ACY21 o-so BDYOO 1.42 0A2200 0.65 2N697 016 7438 0.37 
ACOlO l-25 80060 0-75 0AZ205 0.65 28698 0-30 7440 0-22 
ADIOS ois BF115 039 082206 0-55 28705 0.50 7441A8 0.92 

A0t61 0.75 BF152 0-25 0AZ207 0-65 2N706 0-12 7442 079 
AD162 0.75 BF153 0.25 0C16 525 214708 0.21 7447AN l-20 
AFIS6 O-45 BF1S4 O-29 OC2t) 2-00 28930 026 7450 0-20 
AFII4 O-25 8F159 0.35 0C22 2-00 281131 0.26 7451 0-20 
AFIIS 0-OS BFI6O O-38 0C23 2-75 281132 0-26 7453 0-26 
8F116 O-25 BFI67 O-39 0C24 3-50 281302 037 7454 0-20 
AFII7 O-35 8F173 O-39 0C25 O-90 281303 O-37 7460 O-20 
AF139 O-40 BElli O-35 0C26 O-90 2141304 0-45 7470 0-35 
AF186 i-50 8Ft78 O-45 0C28 2-00 2147305 0-45 7472 036 
AF231 O-45 80179 O-44 0C29 2-00 287306 0-50 7473 O-3s 
AEZIl 2.75 BFI8O O-45 0C35 l-50 2145307 O-50 7474 0-40 
AFZI2 -2.75 BFIOI 0.45 0C36 i-50 2N1308 0-60 7475 0-59 
ASY26 0-45 BFI82 0.45 0C41 0-50 281309 0-60 7476 0.42 
ASY27 O-50 BFIO3 0-49 0C42 0-50 281813 O-33 7480 0-60 
ASZ15 l-25 BF184 O-39 43 1-50 281671 l-50 7482 0-85 

ASZ16 129 
- 

BEISS 
RF144 

0-37 
b.i 0C44 0-50 281893 O-33 7483 l-30 

THE VIDEOGRAPH© 
- by Stuart 

THEAUDIO-VISUALMIRACLE - - 

This all-British invention now leads the way in audio-s,isual entertainmenti 
SOUND WAVES IN COLOUR 

At laso you cao actually see your records and tapes displayed as beautiful 
sound waves oo any domestic television set - -.black and white or colour. 

STEREO OR MONO 
Two inputs are provided, allowing direct display of stereo sound as 
independent left aod right hand channels. Alternatively a mono signal may 
be used to feed, for example, low frequencies to one chaonel and high fre- 
quencies to Oho other. 

CHANGING BACKGROUND COLOURS 
When used with a colour television the waves are orange and blue, while 
the background performs an eight stage colour cycle, triggered by peak 
audio ognalo. 

EASILY CONNECTED 
The Videograph connects directly to your television's aerial socket, and 
accepts Inputs from almost any tape-recorder, gramophone, radio, organ or 
synthesiser. 

BUILD ONE YOURSELF AND SAVE MONEY 
The Videograph Is available as a straightforward construction kit which can 
be assembled in a couple of hours using only simple tools. 
Price: Videograph Generator COLOUR MODULATOR FOR 

Kit £12.00 ALL TV. GAMES £6.95 
UHF Colour Modulator The only design to offer 3 

Kit £6.95 separate inputs RG and 8. 
TOTAL £18.95 Easily interfaced to any gerne 

Cabinet and Controls, with dramatic eoplosion for the 

if required £6.95 TANK B TILE. 

READY-BUILT UNITS are available £39,95. Prices Include VAT etc. 

Announcing: 

VALVE MAIL ORDER CO. 
Climax House 

Faiisbrook Road, London SW16 6E0 

SPECIAL EXPRESS 

Open daily to callers: Mon-Fri. 9 a.m.-5 p.m. 
Valves, Tubes and Transistors Closed Saturday Prices correct 

Terms C.W.O. Only Tel. 01-677 2424-7 
Quotations for any types not listed SAE. when going 

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

806 

- __________ 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BL2 iBA 
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ASZ2O 075 *BFI9S 0.11 Oen 045 
ASZ21 iso B#196 OIS 0C12 045 
AUII3 im 8F197 014 0073 1.00 
AUVIO 970 SF200 032 0074 0.75 
56145 ois B#224 026 OCiO 0.10 
BAbO ois BF244 035 0Cm 000 
BAIS4 0.10 SF251 037 0077 120 
BAlSO 0.12 SF258 0.42 OCh 0.75 
BAIS6 0.13 SF259 045 C'CO1Z 100 
BAW62 Foss 8F336 050 0082 0.75 
BAXI3 007 B33i 0.53 0083 055 
56X16 0.07 B#339 05$ 0084 000 
BCIO1 012 SF021 2.21 0C122 150 
BCIO8 0.12 BFS28 130 0C123 195 
BCIO9 0.13 BFSOI 079 OCt39 225 
BC113 ois 8#S99 029 OCt40 185 
9C1i4 o.i GFWIO 090 0C141 225 
BCIIS 0.19 BFW1I 090 OChO O-15 

BC116 0.19 BF084 030 0C171 0-75 
BCII1 on BFX6S 0.41 0C200 1.00 
BC118 ois SF081 035 0C201 i-50 
BC125 oie BFX8S 032 0C202 125 
BC126 029 BFVSO 021 0C203 179 
8C135 0.15 BFYSI 026 0C204 125 
BCl36 019 BFYS2 026 0C205 i-75 
BC137 OIS BFV64 036 0C206 i-79 
BC147 010 BFY9O I-32 0C207 I-25 
BC148 0.10 BSX19 034 OCP7I 129 
BC149 0.13 BSX2O 0.34 ORP12 083 
BC157 0.12 5S021 0.32 R2008B 2-25 
BC158 0.11 BTIO6 1-29 R2000 225 
BC159 0.13 81V19/4006 3.18 R20108 2-25 

09C167 0.13 'BLI205 229 T1C44 O-36 
aciio ois BU206 2-25 T1C2260 I-30 
70C171 0.14 8U209 2-50 T1L2O9 0-25 
BC172 013 BY100 045 TIP29A 0-50 
8C173 . 0.15 BY126 0.14 T1P3OA 060 

BC177 0.19 BYIV 015 TIP3IA .002 
BC178 o-ii BZO61 0-20 TIP32A 075 
OCt79 0.20 Senes TIP33A 100 
BC182 0.11 BZY88 0-13 1IP34A 1-20 
5C183 0.11 Se,ec T1P41A 0-10 
6C184 012 CRSIIOS 0.45 1ip42A 0.90 
BC212 0.14 CRSII4O 060 11P2955 i-00 
BC213 014 CR53105 0-45 T1P3OSS 0-50 

BC214 o.7 CR53140 0.70 TIS43 O-35 
9C237 - ou CR83160 0-90 ZS140 0-25 
Bc236 012 GE066 I-50 ZS170 0.12 

BC3OI 045 GEXS4I l-76 ZS178 O-54 
BC303 060 GJ3M 0-75 ZS271 0.2$ 
8C307 0-20 GJSM 0.7$ ZS278 J-54 

o-is GM0378A 1.90 ZTXIO7 0.11 
5C221 o-n i(SIOOA 040 ZTXIO8 0-10 
BC328 0.19 MJES4O 0-54 zi9 0-12 
BC337 o.i MJE31O 0.69 'ZTX300 012 
BC338 oie MJE37I 0.11 70TX301 0.13 

BCV3O 1.00 MJES2O 0-65 Z1X302 0.17 
BCY31 i-00 MJES2I 075 ZTx303 Oil 
BCY32 ioo MJE29SS l'OS ZTX204 OIS 
8CY33 O-90 MJE3055 0-75 'Z1X3hi 0-12 
BCY34 O-90 MPFIO2 0-36 Z1o3I4 0-20 
BCV39 3-00 MPF1O3 0-30 0.13 
BCV4O l-25 MPFIO4 030 ZTX5O1 0-14 
BCY42 0-30 MPF1O5 O-30 70TX502 016 
8CY43 032 'MpSAO6 0-29 701X503 0-ii 
BCYSO O-23 NP5A50 020 '11X504 0-20 
SCOlO O-ii 701X531 0.20 

252140 i-65 1406 
252218 O-32 7490 
252209 0-42 7491M-4 
252220 0-35 7492 
252221 0-22 7493 
252222 0-25 1494 
252223 2-75 7495 
252368 0-i? fl96 
2N2369A 0-21 1497 
2142484 O-21 1410G 
2142646 0-50 14107 
252904 0-35 14109 
252905 0-35 74110 
252906 0-25 74111 
252907 0-21 74116 

21-42924 O-15 74118 
21-42925 017 14119 
2N2926 0-13 74120 

253053 0-25 74h21 
2143054 0-SO 74122 
253055 0.65 74123 
253440 0-60 74125 
253441 0-60 74120 
253442 i-20 74126 
2143525 0-90 74132 
2143614 128 74136 

21-437O2 0-iS 14741 
253703 0-IS 74042 
2N3704 O-iS 74043 

2N3705 0-il 14144 
2N3706 O-i4 14h45 
2N37O7 0-iS 74141 
2N3708 0-14 74048 

'2143709 0-15 14150 
2N37.bO O-14 74151 
21-437ii 0-iS 74i54 

253771 160 14155 
253772 1.70 74154 
2143773 2.60 74157 
'2143819 0-36 74159 
'253820 0.46 74170 
'2143823 0-60 74172 
253866 i-00 74113 

2143904 O-21 74174 
2N3905 0-22 74175 
2N3906 0.2$ 74176 
2N4O58 0-26 74178 

'2144059 O-iS 74179 
2N4060 0-26 74180 
2144061 O-i? 74190 
2N4062 0-il 74191 
2N4124 0-17 74192 
2N4i26 017 14193 
2N4286 0-20 74194 

2N4285 O-25 74095 
'254289 0-25 74196 

2N5457 0-35 74197 
2N5458 0-35 74i98 

f745459 0-35 14199 
35125 i-75 7601314 

INTEGRATED pioge ¡n sockel 
CIRCUiTS -low p7061. 
7400 O-28 8pinDI(. 0-is 
7401 0-20 i4 7h51 OIL 0-iS 
7402 0-20 16 p.c OIL O-i7 

STUART-BRUGES, 137 BilleriCay Road. Herongate. Brentwood. 
Essex. Telephone 0277-810244 

CheqUeSfP.O.S payable to J. M. Stuart-Bruges 

2m s 2m meters imA, 500mA, 
-- £365. 16p P.&P. 

- '\,,.,, 60 s 45mm meters 5OpA, iOOpA 
500uA and lmA VU meter, £4.46. 
ilpP.&P. 

i 6V BUZZERS. 50mm diameter 

4+ifl s 33m METER. 3OpA, 505A I 

30mm high, 52p. 15p. P. & P. 

or lOOuA. £5.43. 1go P. & P. I 

MICROPHONES FOR 
TAPE RECORDERS 

DM228R 200 ohm with 3-5 
and 2-5mm Jack Plugs £130 
DM229R 50k with 3-5 and 
2-5mm Jack Plugs £1.60 
DM18D 200 ohm wIth 5 

and 3 pin Din Plugs LI-75 
Postage on above microphones 

lip 

CARDIOID 
DYNAMIC 

I 

MICROPHONE 

Model UD-130 Frequency 
response 50-15,000cls. 

I Impedance Dual 50k and j 600 ohms, £802. 26p 

Ii, 
P.&P. 

MULTI- 
METER 

Model IT1 -2 
20,000 ohm/volt, 
£10.38. 33p o 

t-' ./ 

TRANSFORMERS Primary 240v 
6-0--6V bOrnA £075 
9-0-9v 75mA L075 

12-0-12V SOmA - £0-OS 
12-O-12v bOrnA Li-05 
Post on above transformers 30p. 
9-0--9v lA LI-80 

12-0-12V lA £215 
15-0-15V lA £236 
30-0-30V lA L3'lO 
6-3V 1A L1'80 
6-O-6V - iA £220 
Post on above transformers 45p. 

All above prices include VAT. Send 40p for new fully 
illustrated catalogue, SAE. with all enquiries. Special prices 
for quantity quoted on request. - 
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800k Multiturn Varicap tuning pots. 6to, 
£1.00 

MUSIC CENTRE CABINET with hinged snrokn acrylic lop. 
finished in natural teak nanee,,. s/on 30¼" a 

14W' o 7¼' appron. £5.95 

MULLARD Built power supply £1.50 
DECCA DC1000 Stereo Cassette P.0 B 

cnmpinte with switch oscillator coils and 
tape-heads. £2.95 
FERGUSON. 3-speed, 7' HIFI type transport 

£1 5.95 mechanism, complete with top couers. 

Fast Forward. Play. Slop S Eject. p 6 p f250 i Honre 8 Track cartridge player This unit will catch 
Opt, edras: Mains transformer to suife £2.50 + LI p & p. ' with the Viscount IV 90 8 n 3'. pSp f2,50 1 650 

Order by alvina 

I 
323 006WARL 8040. LONDON W2 

210 HIGH STREET. ACTON W3 6NG 

ALLPRICESINCLUOE hAlAI I2n. ' 
Ali items sub1onr to ovailabiliry. Price correct 

nr 1.4.78 and cubieci to :hanuo without nette. 

EASY TO BUILD RECORD PLAYER KIT 
for the D-l'y man who requires a stereo 
unit at a budget pricn, comprising ready 

assembled stereo amp, module, Garrard 
auto I manual deck with cueing denice, 

precut and finished cabinet work Out- 
put 4 watrs per channel, phones socket 
and record/replay rocket, including 

2 SPHERICAL HIFI speakers l 995 
p & p f4,05 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 08-723 8432. 9.JOam-5.30petr. HaN day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK 

Practical Electronics July 1978 - 
. 807 

heave die Cast chassis laminated cones with oiled 
surrounds, two 3 diameter apprue. domed tweeter! 
comuleme Aith crossover networks 8Q [4.00 p & o. 

jr:J 
po RTABLE Here's the biq.ualue portable d,sco console from 

RT'VC! It features a pair of BSR MP 60 type auto' 

CONSOLE return, single play professional series record decks 
I 

Plus all the controls and features you need to grue 
with haul-in fabulous disco performances. h p [6.50 
p re-amp Simply connects into your 

existing slave or eateena amplifier. £6400 
j 

-- - 

Tourist IV - "' - 
CAR RADIO KIT For the eeporienced constructor only 
Output 4 watts into 4 Ohms Complete with 
speaker, baffle and fixing strip, loe the experienced Constructor 
oily, The Tourist IV has fiue push buttono. four medium band and 
une for long waue baod. The tuning scale is illuminated and 
atteactiue small aluminium Control knobs for manual tuning and 
eolume control, t 2 vOlts pos or neg 
(altered internallyl. Size apprxo. 7"e2" .44". £12.50 
A MOTOR TOP 10 ACCESSORY WINNER p & p (t.50 
FREE TO PERSONAL SHOPPERS BUYING CAR 84010 KIT worth 
ELECTROMATE Roar window heater, modem line element. (3.00 

PERSONAL SHOPPERS 
UNIK electronic digital ularmclock mains operated, largo brightUO 
display tilted display Ion easy uiewing. silent operation. Alarm and 

9 minute repeater. PM and secs display size 
£1.95 t05mmo llbmmoä0nnmapproc. 

16x16 VOLT MAINS TRANSFORMER. 23 amp £2.50 
BSR Record auto dock on plinlh with 

£11.95 stereo cartaidge ready wired. 

LED5 function men's digital watch 
£5.95 stainless steel linish 

LCD 5 function men's digital watch 
stainless steel finish £1.95 
LCD 8 function CHRONOGRAPH men's digital 
watch stainless steel finish £13.95 
STEREO CASSETTE record/replay fully built P.C. 

board. Used, without guarantee. (Ex Equipment j £1.95 
AU. FU. TUNER PCI with Mullard LP.1 186. 

£9.50 1 t85. i t6t modules. 

2 
PACK 2.2e LPI t 73 t 0w. RMS output power audio 
amp modules + I IPt 184/2. Stereo pee amp br 
magnetic. ceramic and auxiliary inputo. 

illus. £6.95 

ACCESSORIES / Recommended set 01 

rotary stereo controle 
Suitable powersvpplypaetoincluding connprioing BASS. TREBLE 
mains transbormer. rectifier, smoothing 4010MO and BALANCE. 
and outpur capacitoes. 

(1.00 pop f195 p+p SOp 95p 

PACK3. I dPI 119/2FMToningheadwilhAMgamrg, I dPI 165/I 
JAM/FM IF nodule. 2 o IP1 173/IDo. RMS output power audio e 

amp modules + 1 LP1 182/2 Stereo pie amp loe ceramic 
, 

55 
and auxiliary input. S SS 

OUR PRICE ¿'995 - 
p°p(t.00 .L 

TRADE ENQUIRIES INVITED . 

i": -"i'':'- 

I 

(5 
] 

20 e 20 WATT STEREO AMPLIFIER 
. [2990 

Superb Viscount IV unit in 'teak'lmnished cabmnel. 
Silver lascia with aluminium rotary controls and p & p 

pushbuttons. red mains indicator and sleeeo jack [1.50 
socket. Function switch loe mic. magnetic and crystal 
pickups. tape, tuner. and auxiliary Rear panel beatuees two 
mains ourlets. OIN speaker and input sockets. plus Iue. 
20 + 20 watts ems, 40 + 40 watts peak. 
30 o 30 WATT' AMPLIFIER KIT f 00 
For the experienced constructor camplere in euery 
detail. Similar facilities as Viscount IV amplifier. p & p (2.50 
60+60 peak 

, f 00 
AVAILABLE NOW built and fully tested with 
output 30 + 30 wxtts nos. 00 + 60 peak. p & p £2.50 
SPECIAL OFFER: PACKAGE PRICE WITH 30030 KIT Mk. Il 
version. operates into4 tolS OHMS speakers. Oesigned by RA T'VC 

bee tine experienced constructot. Complete in every detail. facilities 
ao Viscount IV amplifier 60 + 00 peak. Supplied with 2 

Goodmans Compact 12" base woofer with cropped 14.000 Gruss 
Ma9ner. 30 watt. rms. handling + 

£ 00 
34' aoorox. tweeters and crossovers. 49 o & o 14.0E 

45 WATT MONO. 

DISCO AMP 

t35°&p[25O _ 
O C 

Size approe. .. 
133a 53e or- '-'. C. 

45 watts ems, 90 watts peak Output. Big featur es 

include two disc inputs. bolh loe ceramic camrridges. tape 
input and microphone rnpul. teuel mixing contr OIs bitted 

wilh integral push pull switches Independent bass and 

Ireble controls and mactee volume. 

70 A 100 WATT . -- 
MONO DISCO AMP ' 

eaPProo, 
11 ¡'i 

Brushed aluminium _ "f 
. S 

lascia and rotary controls 5 
Five vertical slide controls master volume, 
tape feud, mmc leed, deck leuel. PIUS INTER DECK FADOR 

br perbect graduated Change Irom record deck No. Ito 
No. 2. or uice versa. Pre lade leuel cOntrOl 70 watt [57 
IPFL) lets YOU hear neet disc belote lading 140 warr ptvk 

tin, VU meter monitors output level. P & p [0.00 

Output 100 watts RMS 200 watts peak. 100 watt £55 

___ 
ADD-ON STEREO CASSETTE TAPE DECK KIT, u 

Designed loe the eepemrenced O b Y man This 

kit comprises xl a tape transport mechanisrr.,4[ 
4 

electronics with twin VU. meters and 
ready built and tested record 'replay 

level control lot mating with mechanism MMaa I Specilications Sensilmuity - Mic. ,_.u.....,._ , 

0.85 mV.i 20K OHMS: Oir. 4OmV I 

ii 400K OHMS: Output - 300mV RMS per channel.' 1KHZ 

from 2K OHMS sogece : Cross Talk - 30db: Tape'Counter 
3 Orgie. Resetlabfe: Frequency Response 40Hz -0KHz 0db: I 

Oeck Motor ' 9 Voll OC with electronic speed regulations: I 
Key Fu,rctiors - Record. Rewind. £1 Q95 

CHASSIS RECORD . GARRARO DECK CC1OA f 
PLAYER DECKS Record changer with cue, 

795 

/ stereo ceramic cartridge. & p [2.00 

qBSR MP6O TYPE Single 

/ play record deck 1 
595 

less cartridge. p &p £2.55 
Cartridges to suit above 

Acos. magnetic stereo £4.95 
12" X 83" Cemamic Stereo £1.95 
eppeox BSR automatic record player deck 
caning device and stereo ceramic head. p & p [2.55 [995 

BSR MP 60 type, complete with magnetic cartridge. 29 
diamond stylus, and de luxe plinth and covet. p & p (4.50 

Supplied complete with an easy.to.lollow 

£2800 circuir diagram, and clossouer components. 

STEREO PAIR Input 15 watts rms, 30 watts peak. each unit. 
4 p & p (558 Cabinet size 20" 11" 9f" Iapproa 

SPEAKERS AVAILABIE WITHOUT CABINETS. 
It's the units which we supply with the eecltsu,en IluntrateA 
Sue ir 8' luppro, mouler EMIL 23 tpo 

1 
700 per 

tweet!,, and matching cronsouer components. stereo pair 
Power handling IS watts ,mn, 30 watts peak. + p & p (3.40 

enclosures come to you ready muted and professionally 
finished. Each cabinet measures approa. per stereo pair 
i 2 a 9" n 5 deep. and is n wood simulate. 

E 50 
Co mplete with two 8 (approa.) speakers lot 8 
rra,imum power handling tI ¡ watts 80 + p A p (2.20 
SPEAKERS Twt models Ovo lib, teak veneer. 12 warts 
ens. 24 watts peak. i 8 u t 3 n 1 (apprta.). 
Duo 111.20 watts ,ms. 40 wattS peak, 21 u 13 e ti' app! 

Duo lb 17 
PER PAIR Oua 111 '52 

DECCA 20 WATTS STEREO SPEAKER stereo paie 

This matching loudopeakee system is hand made, kit 
romfflises of two 8" diameter aonio!. hase drive unit, with 

AUDIOMODULESIN . - 
BARGAIN PACKS 
CURRENT CATALOGUE.._- 
PRICES 
ATOVER -°" t 

PER PACK 

SEEOUR PRICES 
IPACK 1,2x iPi173 i. AMS output power audio 

amp modules. + tiPi 182/2 Stereo pie amp to, 
ceramic and auciliary input, 

OUR PRICE f495 p+p f1,00 

EASY BUILD SPEAKER DIV KITS 
SpecaIIy de,qney by ATYC !or co 

conoou enthual. these kas 

F TMuIIardt'7 i 
Incorporate two teak-snulate enctOsores. 

Two E Mit 3 e 8 lappror.) wooteos. Two 

tweeters an a PaJ, oi reatChrny Crosoaers. 
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All prices include VAT. For orders under £10 add 20p p&p. Cheques and postal orders to be 
made payable to TELEPLAY; send your order (No stamp needed,) to Teleplay, Freepost, Barnet, EN5 2BR 

or telephone your order quoting your Barclaycard or Access number 

SHOP OPEN - lOam to 7pm - Monday to Saturday 
CLOSE TO NEW BARNET BR STATION - MOORGATE LINE 

TRADE ENQUIRIES WELCOME 

(formerly TEL ECRA F T) 

14 Station Road, New Barnet, Herts EN5 10W Tel: 01-440 7033/01-441 2922 

PE. TV GAME CENTRE. 14 GAMES 
ALL PARTS AVAILABLE FOR THE 14-GAME PROJECT 

PCB and intormation £3.50 
Colour encoder UM1 164E36 £2.50 
Sound modulator UM1263 £2.90 
Vision modulator UM1163E36 £2.90 
AY-3.8760 Motorbike Chip £9.90 
AV-3-8600 10-Game Chip £7.50 
Crystal .90 
Choke .45 
CD 4013 .90 
CD481 .45 
CD4071 .20 
CD4012 .20 
CD 4069 each 20 
8V2Zener .20 

C182 each .15 
BC 337 each .15 
28pinsocket each .45 
l4pinsocket each .25 

220 mtd capacitor each .10 
100 mId capacitor each .10 
Ali resistors each .03 
Ail diodes each .03 
Att capacitors each .04 

Extra parts tor finishing complete Game 
3.5 mm. power socket .12 
Pair of joysticks £3.50 
2 metres 016 core cable .90 
Pushbuttons each .15 
Knob .45 
Toggle switch each .65 
Box-set with fascia (printed) £4.90 
Aerial iead .45 
Power supply £3.25 
Complete kit, no extras needed £47.50 

a - -- - 

,; 

: 

Lifj 
T 

SENO 
FOR YOURS j NOW 

fl q 
Ospt. PE7. 37 VANGUARD WAY 

Ï rl Ï SHOEBURYNESS, ESSEX. Phono (03708) 5543 
Shop & Showroom (personal esSors only) 

Sound 222-224 WeSt Road. Westehf(-ofl-Seo. 
Phone: Soothefld (0702) 35.1048. 

808 

refunded. Cheque/P.O. to: i 
MILLHILL SUPPLIES (TOOLS) 

35 PRESTON CROWMARSH, 
BENSON, OXON. 0X9 6SL 

Practical ElectrOnicS July 978 

T he 
IT CAN SAVE 
YOU POUNDS! 

bitir 
cataIogue 

-\ 

- 
Modules -power- 
amps 3 to loo watts L' 

R.M.S., power sup- 
plies, control units, etc. 
- electronic ignition for 
your car - DIV. disco! '1 
P.A. - bargain disco s 

assemblies - plenty to 
choose from with technical 
gen, diagrams and good 
instructions. Send only 20p 

your copy by return. You can't L 
for postage and handling for 

be without ¡t! 

STORAGE CABINETS 
- Metal cabinets with 

transparent plastic 
J drawers. Ideal for 

jcomponents, small 

t 
f 

parts, nuts, bolts 
etc. Many other 

-- J 
uses in the home, 
workshop, laboratory 
etc. 

Typelll8 4 

Choose from the following range to suit your own 
needs: 

Type Height No. of Drawers Price 
(ins.) Total Small Medium Large 

1118 11 18 15 2 1 18.65 
1130 11 30 30 - - 18.95 
1633 16 33 30 2 1 110.95 
1150 18 50 50 - - 112.95 
1860 22 60 60 - - 114.95 

All cabinets are finished Blue, 12" wide x 5 deep. 
Prices include VAT and Post. Satisfactipn or money 
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ment, Oakfield House, Perrymount Road, 
Haywards Heath, West Sussex RH16 3DH. 

Back Numbers and Binders 
Copies of most of our recent issues are 
available from: Post Sales Department, IPC 

Practical Electronics July 1978 

same address at £285 each to UK 
addresses, £345 overseas, including 
postage and packing, and VAT where ap- 
propriate. Orders should state the year and 
volume required. 

Cheques and postal orders should be 

should be addressed to the Editor, at the 
Editorial Offices, and a stamped, addressed 
envelope enclosed. We cannot undertake to 
answer questions regarding other items, 
nor to answer technical queries over the 
telephone. 

809 

a 

David Shortland TECH. SUB EDITOR 

ADVERTISEMENT P. J. Mew REPRESENTATIVE 

MANAGER D. W. B. Tilleard C. R. Brown CLASSIFIED MANAGER 

Subscriptions Magazines Ltd.. Lavington House. 25 
Copies of PE are available by post, inland or Lavington Street. London SEI OPF, at 65p 
overseas, for £10.60 per 12 issues, from: each including Inland/Overseas p & p. 
Practical Electronics. Subscription Depart- Binders for PE are available from the 

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

Make Up and Copy Dept. 

Phone: 01-261 6601 

made payable to IPC Magazines Limited. 

Letters 
Queries regading articles published in PE 

Information Service, has given rise to valid statement, but I warn you that .1 

EDITOR 
Mike Kenward 

Gordon Godbold ASSISTANT EDITOR 

Mike Abbott TECHNICAL EDITOR 

Alan Turpin PRODUCTION 'EDITOR 

Jack Pountney ART EDITOR 

Keith Woodruff SENIOR ARTIST 

Isabelle Greenaway TECH. ILLUSTRATOR 

Jenny Best SECRETARY 

Mike Kenward 

Editoria! Offices: 
Westover House, 
West Quay Road, Poole, 
Dorset BH15 1JG 
Phone: Editoria! Poole 71191 

We regret that lengthy technical 
enquiries cannot be answered 
over the telephone. 

Advertising Offices: 
Kinas Reach Tower. 

We must point out that with COIOUi, 
sound-through-the-set and all those 
game options, the unit is quite complex 
and not one for the beginner to tackle. 
However, there is much enjoyment to 
be gained from both building and using 
the unit. (The main part of the project 
is in this issue and concludes with 
construction details next month). 

TV ENGINEERING 
A recent lecture by Dr Boris Town- 

send, head of the IBA's Engineering 

we do not intend to start exploring the 
luture of this or other fields. Reference 
to the editorial of March '78 is recom- 
mended for those who would like to 
try this particular pastime-we will not 
be drawn into the trap. 

Part of Dr Townsend's lecture 
which, due to pace restrictions, we 
have had to omit said: 

"Samuel Butler once said that a hen 
is merely an egg's way of making 
another egg. Now, I don't know how 
many of you would regard that as a 

future may call for a little lateral 
thinking." 

TV COMPETITION 
lt is also interesting to note that the 

use of the TV set for purposes other 
than watching broadcasts will probably 
mean the TV companies have more to 
compete with than each other. We 
could be said to be adding to this 
competition by presenting our Game 
Centre-not a bad thing perhaps 

TV GAMES 
¡N THIS Issue we present what we feel 
I is the best combination of TV games 
available. The P.E. TV Game Centre has 
14 different game options and can pro- 
vide hours of amusement for a single 
player or for the whole family. When 
we tested this unit we found that a 

couple of four-year-olds could play at 
least one of the games and, in fact, they 
got very upset when we took the 
Centre away to work on the article. 
The Centre has also provided an after- 
noon's enjoyment for a large family and 
even "grandad" got quite enthusiastic 
-well he was unable to watch the 
football! 

various comments in the technical press 
about some of his predictions. We have 
taken the trouble to bring you most of 
what he said in this issue. We do not 
feel that the predictions require further 
comment from us as Dr Townsend is 

in a much better position to make such 
predictions than we are, and no doubt 
most readers will have their own 
opinions anyway. 

To many the review of the present 
state of the art may be an eye opener 
but we are sure that to most readers 
the 1984 and 1989 sections will start 
some thoughts. 

Having made a few predictions in the 
past and been hounded by them later, 

may not say anything which has greater 
validity-nor indeed shall I say much 
that is capable of proof, though perhaps 
some of my remarks may turn out to 
have been correct. 

Neither am I intent on arguing that 
an engineer is merely a television 
studio's way of making another tele- 
vision studio-although financial con- 

trollers firmly believe that studios do 
spawn engineers. No, any engineer is 

far too arrogant to denigrate his 
importance ¡n the scheme of things. 
But since I am here not so much as an 
engineer but as a soothsayer, it behoves 
me to begin modestly, once I have 
gently indicated that peering into our 
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and rider to the left of the screen on track 1. There is no 
further movement until the throttle is reset to a slow speed 

T 
and then increased again. The playing field for each game 
is shown opposite. 

w 

"'' 
W \\\ 

,.,o, 

; &, 

s.j 

rVGAME 

_ \ 

THIS is really two separate t.v. games circuits combined in 
one box to give a selection of stunt motorcycle games 

and a large variety of ball games too. 
The four "bike" games comprise: Stunt Cycle, Drag Race, 

Super Stunt Cycle, and Motocross. These are provided by the 
AY-3-8760-1 games chip, and occupy the right-hand side of 
the Game Centre fascia. 

There are ten ball games comprising Solo Target, Solo 
Basketball, Solo Squash, Tennis, Double Target, Gridball, 
Soccer, Ice Hockey, Basketball and Squash. 

STUNT CYCLE SECTION 
These are games for one player who controls the speed of a 

motorbike and rider. At the start of each game, the motor- 
bike and rider are stationary at the upper left-hand side of 
the TV screen. As the player turns the throttle controller, 
the motorbike and rider move across the screen on track I. 
The motorbike sound starts with the bike movement and as 
the bike and rider accelerate, the motorbike sound reflects 
these speed changes. The motorbike wheels have an appear- 
ance of rotating at a speed also related to the throttle setting. 
At the end of track 1, the bike and rider reappear on track 2 

at the left-hand side, and likewise at the end of track 2, the 
bike appears on track 3 at the left-hand side of the screen. 
Movement of the bike and rider on track 3 over the right- 
hand edge of the screen causes a reinitialisation of the bike 
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errors per game in the harder mode, and I obstacle per 
track and 7 errors per game in the easy mode. Errors are SUPER STUNT 
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speed to clear the buses, or landing too far past the back 
ramp after the jump. The bike and rider flip upside down and O 
a screeching sound indicates an error. The score records the 
number of errors in the first digit and the number of displayed 
buses in the next two digits. 

SUPER STUNT CYCLE 
This game is similar to Stunt Cycle with the addition of 

obstacles on track i and track 2. The object is to do a 
"wheelie" over each obstacle and then adjust the throttle for rnnnnmmmnn 
the correct speed to jump the buses on track 3. The pRo'lAM' 
option switch selects 2 obstacles per track, and allows 3 

STUNT CYCLE 
The object of this game is to control the throttle speed to 

j properly jump the ramp and buses located on track 3. The 

game begins with 8 buses and with each successful jump over 
the ramp and buses, an additional bus appears. The game is 
over when the maximum number of errors has been reached, 
which is 3 or 7 errors depending on the position of the 
PRO'/AM' switch or when 36 buses have been jumped, in 
which case the screen will fill up with buses. The game is 
then started by reselecting the Stunt Cycle game input. 

Errors are caused by accelerating too rapidly, insufficient 

STUNT CYCLE 

has one obstacle per track and the harder mode has two 
obstacles per track. - 

The object of this game is to traverse the three tracks in 
the shortest time, doing a "wheelie" over each obstacle. The 
score counters record the run time in the same manner as the 
Drag Race game. 

In Motorcross the crash is not caused by accelerating too 
rapidly. The crash is caused by not doing a "wheelie" over an 
obstacle. In the "wheelie" position, the bike will have the 
front wheel lifted off the track. A crash into an obstacle will 
flip the bike upside down and produce the screech sound. 
The score resets at the end of the crash. 

MOTOCROSS 

the player tries to increase the throttle speed too rapidly. A 
crash will flip the bike and rider upside down, and the sound 
will be a high-pitch screech. At the end of the crash, the bike 
and rider are reinitialised on track I, and the score reset. 
In the easy mode, no crash is allowed. 

MOTOCROSS 
As the throttle speed is increased, the bike and rider move 

across track I at a rate determined by the throttle controller 
setting. Motocross has no speed shifting. Located on each of 
the three tracks are obstacles. The PRo'/AM' option switch 
selects the number of obstacles per track. The easier mode 

start of the next game. 
Drag Race requires a speed shifting to achieve the lowest 

time scores. As the throttle speed is increased and the rider 
begins to move, the bike is in speed one and moves at a set 
rate across the screen. The only way to accelerate the bike 
motion is to return the throttle to a "slow" position and 
then return to a "fast" position. This shifting procedura will 
move the bike into speed 2, which will then go across the 
screen at a faster rate. Another "shift" will allow sped 3. 

A PROFESSIONAL/AMATEUR switch is provided to select a 
difficulty factor. In the professional mode, a crash occurs if 

DRAG RACE 

DRAG RACE 
The object of this game is to reach the end of track 3 in 

the shortest time. The three-digit score is automatically reset 
as the rider first begins to move on track i and the score is 
incremented until the game is over. The score appears 
centred on the screen above track i, and remains until the 
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BALL GAMES SOLO BASKETBALL 
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TARGET TENNIS 
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SOLO SQUASH 

SOCCER 
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NICE HOCKEY 
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SQUASH GRIDBALL 

.LII 
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u 
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BASKETBALL 

--------- 

In all games, the ball starts at slow speed. If the high 
speed mode has been selected the ball will switch to high speed 
after seven consecutive hits by the players without a goal 
being scored. 

The bats are segmented into five zones, each zone defining 

93 

4. 

further effect on the ball. 
A tone of approximately 500Hz, lkz and 2kHz will be 

generated for a nominal period of 32ms for "ball hits wall", 
"ball hits bat" and "score". The output is capable of direct 
driving a l00 speaker. 

_T1j -- 

.:' ..... 

f 

caused by accelerating too rapidly, not being in the "wheelie" 
position over the obstacles, insufficient speed to clear the 
buses, or landing too far past the back ramp after the jump. 
The score records the number of errors and the number of 
buses displayed, the same as in the game of Stunt Cycle. 

BALL AND PADDLE SECTION 

a different rebound angle. The zones listed from top of bat 
to bottom are nominally 400 up, 200 up, horizontal, 20° down, 
40° down. A bail passing through a bat from behind will 
have its angle influenced as above, but not its left/right 
direction. 

All two player games terminate when one player has 
15 points at which time the score flashes and the bats have no 
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game. 

TENNIS 
The game uses the playing area shown (opposite). Each 

player can only move around his side of the court. The 
game will start when the player whose turn it is to serve, 
pushes his SERVICE button. The service will automatically 
change every five points scored. At service the ball will 
move away from the service point with a random angle but 
always towards the net. 

ated. In this game, the right video output (for right player). 
is fed to the blue input, and likewise the left video goes to 
yellow. The players' bats then comply with this colour 
coding. Some diode OR signal processing is also necessary, 
and can be seen around ICS. A composite signal is gener- 
ated, and the cycle games composite signal is produced by 
the summing amplifier TR5. The ball games signals are 
similarly summated at amplifier TR6. These two composite 
signals are then ORED by means of the mutual emitters of 
TR5 and TR6, and fed to the composite video input of the 
modulator system. 

TARGET 
In the double game each player has a cross which he can 

move to any point on the screen. From the edge of the field 
will come moving targets one at a time, and a player must 
position his cross over the target and simultaneously push 
the SERVE button to get a hit. Moving the cross towards the 
origin of the moving target will give a player the chance to 
beat his opponent to a score, but will also give him less 
thinking time in which to react when the target flies out. All 
scores are shown at the top of the screen. 

Only one cross appears for the single player version of this 

by the oscillator designed around TR4. 

COLOUR ENCODER UNITS 
As can be seen in Fig. 1, the colour encoder has four 

inputs: yellow, blue, green and red. The bus carrying the 
video outputs from ICI can be identified, and these are 
ORED at 1C7 with the video outputs from 1C2. This is 

arranged so that whichever games chip is in use, the colour 
encoder will receive the necessary signals. lt is in this 
"colour bus" that the colour system departs from a black 
and white system, where a composite signal only is gener- 

BASKETBALL 
The basketball games use the closed playing area shown. 

Participant players must deflect the ball and cause it to 
enter the top of the goal to score. The game starts when 
both players depress their SERVICE buttons simultaneously. 
The ball moves from the service point with a random angle 
in either direction. 

SOLO BASKETBALL 
Basketball practice is a one player game which utilises only 

the left basket (see opposite). The right counter displays 
the number of hits the player makes without scoring while 
the left counter shows the number of baskets made. Play 
starts when the right SERVICE button is depressed. 

switches (Si-8, SlO, Sii) are pushed, generating a low input 
to the iClO(a) NAND gate, the output ICIO(a) pin 13 goes 
high which will reset the D-type flip-flop 1C9(a.) By the 
same mechanism 1C9(a) can be set via IClO(b) when a motor- 
cygle game is selected. 

The Q and ? outputs from the flip-flop áre used to control 
the 65V power supply lines to both games i.c.s, thus shutting 
down the one not in use. 

POWER SUPPLY 
The d.c. input enters via a miniature jack socket, and is 

generated by an external mains power pack which plugs 
directly into a I 3A socket. The Zener stabiliser comprising 
TR3 and DII, etc. produces 65V to supply the unit. Both 
games i.c.s are motivated by a clock signai which is provided 

maximum of 15), the left score the number of volleys played. 

GRIDBALL 
This is a game of considerable mental agility. Each 

player has three sets of vertically moving barriers to block the 
ball from approaching his end of the field, and openings in 
the barriers to permit the ball to advance towards the 
opponent's end. The game starts when both players have 
depressed their SERVICE buttons. The ball moves away from 
the face off point with a random angle in either direction. 

CIRCUIT DESCRIPTION 
No simple description can be given for the extensive 

internal workings of the two l.s.i. games chips, and most of 
the remaining electronics fall into two categories: game 
selection and tv. interfacing, so that the games unit may be 
plugged directly into the t.v. aerial socket. See Fig. I. 

Because there are two games chips, a system is necessary 
to switch from one to the other and this is the function of 
1C9. The ball and paddle games are selected on ¡Cl by 
momentarily connecting certain combinations of Strobe 
(STR) and select (SEL) lines, but when any of these selection 

the front wall. The colour of the ball will change to the 
colour code of the next player to hit the ball. Should the 
wrong player intercept or be hit by the ball it will be con- 
sidered a fault. Points will only be given if won on player's 
own service. Points won on opponent's service will only 
cause a service change. 

SOLO SQUASH 
This game is for a single player. The right score counts 

the number of successive hits in the current game (to a 

The game starts when both players have depressed their 
SERVICE buttons. The ball will move away from the face-off 
point with a randomly selected angle in either direction. 

SOCCER 
Motion of the players isas in the hockey game. The game 

will start when the loser of the previous goal depresses his 
SERVICE button. The ball will move away from the kick-off 
point with a randomly selected angle but always towards the 
goal of the winner of the previous goal. 

SQUASH 
This game uses the playing area shown opposite. Each 

player can move over the whole court. The game will start 
When the player whose service it is, depresses his SERVICE 
button. The ball moves off with a random angle towards 

HOCKEY 
Forwards on both sides have freedom to move over the 

entire playing area. The goal keepers wil! be locked in the 
horizontal axis in front of their respective goals, but will 
move in the vertical axis in the same manner as the forwards. 
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Resistors Transistors and Diodes 
R1-R4, R31, R32, R50, R51 33kL (8 off) TR1-TR3 BC357 (3 off) 
R5, R6, Rhi-R13, R24, R28, R45, R47 i0kt (9 off) TR4-TR6 BC182 (3 off) 
Rl-Rio 3.9k (4 off) Dl-Dio Silicon signal diode (10 off) 
Ri4-R16 56k (3 off) Dii BZY88 8V2 (i off) 
Ri7, R30, R48, R18 ik (4 off) 
R52 iOO (i off) Integrated Circuits and Modules 
R19 1001W (1 off) ICi AY-3-8600 (i ofT) 

R20-R23, R25-27, R29 221W (8 off) 1C2 AY-3-8760-1 (i off) 
R33 821W (i off) 1C3-106 CD4069B (hex inverter) (4 off) 
R34, R42 27kL (2 m ICi CD4O71B (quad OR) (i off) 
R35, R36, R41, R49, R44, R46 15k11 (6 off) 1C8 - 408iB (i off) 
R37, R40 18ko (2 off) 1C9 40i3A (dual D/) (i off) 
R43 33kL (1 off) IC1O 4012B (quad NAND) (i off) 
All resistors +W 5% Miscellaneous 

Potentiometers Module i UM1263 sound modulator (Astec) 
VR1 20Ok lin carbon (dual axis) Module 2 UM1i63E36 vision modulator (Astec) 
VR2 200ko lin carbon (dual axis) Module 3 UM1164'E36 sub-assembly 
VR3 10k0 lin carbon Li lOOjH tunable choke (screened) 

XL1 44336MHz crystal 
Capacitors 28-pin i.c. socket (2 off) 

Ci, C2 iOOF/63V (2 off) 14-pin i.c. socket (8 off) 
C3, C4 220uF/i0V (2 off) Plastics boxes for hand held units, 113 x 63 X 
C5 iOOpF silvered mica (1 off) 30mm (2 off) 
C6 33pF silvered mica (i off) Plastics box for main unit, 215 X 130 x 70mm 
Cl 56pF silvered mica (i off) sloped (1 off) 
C8, C14 820pF silvered mica (2 off) Push-to-make switches for Si-515, Si9, S20 (17 
C9 lOOpF silvered mica (i off) off) 
Cb, Ci2 08/iF Mullard C280 (2 off) Single-pole, single-throw toggle switches for S16- 
Cil, C13 470pF silvered mica (2 off) 519 (4 off) 
C15 i00/LF/6.3V (i off) Knob for "throttle" control. Mains power pack (V) 
Ci6 b0-4OpF trimmer (i off) Low loss coaxial cable and TV aerial plug 

4-way screened cable for hand held units 
Printed circuit board 

All components are available from Teleplay 

nr. 00.0 I t R.I, sn.o oteo 
3 575*0ER CI0a 1* 9 20 1q01 R., S.l. 

In, 000.001.11.. lO 9 crIe.. S.l. 

CRI? Sl... 2 1 9,5*2 590 

SOo*d 00,00, II '6 U 

R.3RI 00,101'ISl Il' Il IS R.QltIV.00Sl Il' 

SUPER STUNT C S 31 TiC 

PRO/AM 071105 9 30 NC 

DeCORAtE IO IR ETCDJI 
STUNT CYCLE II 5 1,200111E 

POR 12 II liC 

SOURD IO IS TEST P500 
Ii IS TEST 520,00 

Fig. 2. Pinouts for games i.c.s 
(a) AV-3-8600 (b) AY-3-8760 

COMPONENTS... 

speaker, and these signals are modulated onto a 6MHz 
carrier generated within MOD I. This r.f. output is fed to 
the u.h.f. modulator via C17. 

UHF VISION MODULATOR 
The uhf, vision modulator unit MOD 2 receives the sync 

and video signals from the games chips, and also the r.f. 
frequency-modulated carrier from the audio modulator 
MOD I. The uhf. carrier generated within MOD 2 is 
modulated by these inputs and the carrier is pretuned to the 
European Channel 36 (59l'5MHZ). 

The sync and vertical flyback pulses, etc. generated by '' ' 

' ICI and 1C2 are combined at AND gate 1C8(b) to drive the 
sv,c video modulator directly, and the summing amplifier for 

2 
, inclusion in the composite video signal. 

Sound effects come from the television receiver's own loud- 
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mixture will cure fully at 25°C in between 
24 and 36 hours, but will cure in as little 
as three hours at 60°C. Once mixed, 
the system has a life at 25°C of about 
2-3 hours. 

For further information contact Ciba- 
Geigy Plastics and Additives Company, 
Plastics Division, Duxford, Cambridge. 

has a 043 inch 3f digit led. display. 
Recalibration is required once a year with 
only two adjustments necessary. 

The cost of the unit is £115 excluding 
VAT and further details can be obtained 
from Farnell International Instruments 
Ltd, Sandbeck Way, Wetherby, West 
Yorkshire LS21 4DH. 

programmers for using the hexadecimal 
keyboard. 

VIP is usable with NTSC monochrome 
TV standards, but a PAL interface chip 
with colour and programmable sound 
capability will be available soon. 

For further details contact: RCA, 
Sunbury-on-Thames, Middlesex. 
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squeezed out to be used as required. 
The performance of the epoxy resins 

can vary if the two components are not 
mixed in the correct ratio, and the two- 
part sachet is a good way of ensuring 
that the optimum performance is achieved, 
and as the two components differ in colour 
the operator has a visual means of check- 
ing that the two parts are thoroughly 
mixed before use. 

The hardener was chosen to give the 
system rapid curing properties at moderate 
temperatures, and is therefore particu- 
larly suitable for small castings. The 

1 
The 1350 offers a basic accuracy of 

01 per cent and the instrument has a 
total of 26 ranges; a.c. and d.c. voltages 
from lOOmV f.s.d. to 1,000V, resis- 
tance from 100m Cl to 20M Cl and a.c. and 
d.c. currents from 01,A to 2A. 

The instrument is mains powered and 

nector socket in the board. Parallel 
input/output expansion to 19 lines can be 
achieved for use with music synthesisers, 
relays, a low-cost printer or an ASCII 
keyboard. 

The VIP hobbyist manual contains 
detailed information on kit assembly, 
operating procedures, CHIP-8 iilterpreter 
programming technique, machine-langu- 
age programming, logic description, test 
programs, troubleshooting guide6 and 
system expansion. The manual also 
includes program listings for 20 video 
games, with simple instructions to non- 

epoxy resin system which is widely used 
throughout the electronic industry for 
potting small components, is now avail- 
able in the form of a two-part sachet 
containing 200g of material from Ciba- 
Geigy Plastics. 

The pack is in two sections, one con- 
taining the resin and the other containing 
the hardener: the two parts are separated 
by a clip. When the clip is removed, the 
two components come into contact with 
each other and can be mixed thoroughly 
by manipulation. To use, the bag is 
pierced at one end and the mixture 

from Farnell Instruments Ltd will be of 
interest to anyone who has used a multi- 
meter switched to the incorrect range with 
disastrous results. 

This meter, called the Data Precision 
1350 can withstand 500V on its resis- 
tance ranges; and a 6,000V spike on any 
voltage range for 500nS. 

+gS 
- 

decimal keyboard, a 100 byte audio tape 
cassette interface, power supply and facili- 
ties for expanding both memory and 
input/output interfaces. An interpretive 
programming language known as CHIP-8 
simplifies the programming of video 
games using hexadecimal code. 

The VIP system is readily expandable, 
both on the printed-circuit board and 
through connectors. RAM capacity can be 
doubled on the board to 4096 bytes by 
adding four 4k bit devices, and can be 
expanded to 32 kilo bytes by adding further 
memory capacity through a 44-pin con- 

given, enquiries and orders should then be 

made direct to the firm concerned. All - 

quoted prices are those at the 
time of going to press. 

ARALDITE RESIN PACKS DIGITAL MULTIMETER 
Araldite, the two-part mineral-filled The new digital multinietr available 

The VIP offers a complete computer 
system on a printed-circuit board, using 
only 4k bits of ROM. Programs can be 
generated and stored in an audio cassette 
tape recorder for easy retrieval and use. 

At the heart of VIP is RCA's COSMAC 
CDPI8O2 microprocessor, incorporating 
C-MOS circuitry for low power consump- 
tion and an 8-bit architecture for ease of 
application. 

The CDPI8O2 microprocessor chip has 
a 2048 byte RAM, a single-chip graphic 
video display interface, a built-in hexa- 

arkét T 

Place 
Items mentIoned are usually available from elictronic 

equipment and component retailers advertising in 

this magazine. However, where a full address is 

and allows the user to assemble a complete 
microcomputer for creating and playing 
video games, generating computer graphics 
and developing microprocessor control 
functions. 

* 

'3 L 

& 

t 

COMPUTER KIT 
A new do-it-yourself computer kit, the 

COSMAC VIP (Video Interface Pro- 
cessor) has been launched by RCA 
Limited. The system is designed to inter- 
face with a cathode-ray display or, via 
a suitable modulator, with a TV receiver 
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The Monitel telephone charge clock, 
computes and displays the actual cost of 
the call in pounds and pence, automatic- 
ally accounting for the day of the week, 
the time of day, charge band tariffs and 
the VAT rate. 

The unit is based on the Rockwell 
PPS4/1 microprocessor range and is pro- 
grammed by insertion of a punch card. 
When the telephone rates change a new 
card is automatically supplied for a 
nominal fee. 

Two models cater for world wide needs; 

black, red, blue and yellow. 
It does not infringe the Post Office Act 

because it is not directly connected to the 
telephone, but runs off mains power and 
is activated by the user. 

When not being used to monitor calls 
the Monitel reverts to a 12 hour clock 
which can be set by keys hidden from 
view on the top surface of the unit where 
the telephone is placed. 

The only manual selections required by 
the user are operation of the touch keys 
on the face of the display which coincide 

start/stop keys when the call is connected 
and again when it is completed. 

The International model incorporates 
six alternatives, the three UK charge 
bands plus international bands 1, 2 and 4 
which cover all of Europe, North America 
and the Caribbean. 

The price of the UK model is £2900 
and the International version £3900 both 
inclusive of VAT. Further details are 
available from Monitel Limited, Bere- 
church Road, Coichester, Essex. 

With a small video camera and micro- 
phone, simple home video programmes 
can be produced on the Betamax. 

During recording a remote pause control 
enables material to be edited from the 
armchair. 

TELEPHONE CHARGE CLOCK 

Sony claim head life of over 1,000 hours 
with replacement heads very approxi- 
mately costed at £60. The slanted azimuth 
head was developed by Sony and the tape 

speed is an incredible 19mm per second. 
Tape width is 13mm. Recorded picture. 
quality is visibly indistinguishable from 
transmitted pictures. 

A new microprocessor based product a UK type and an International version. with the Post Office charge bands 
will, for the first time, enable telephone Designed to complement Post Office tele- "1" local, "a" up to 56km, "b" over 
users to control the cost of each call as it phones the Monitel is available in all 56km, which are given in the telephone 
is being made. seven standard colours; ivory, grey, green, dialling code booklet, and touching the 

VIDEO AGE BEGINS 
Sony's Betamax home video recorder 

will be in the shops from June at an 
expected price of £750, with half hour 
cassettes at £7. 

The PAL colour recorder/player can 
record programmes via its own tuner. In 
fact it can be timed to record a chosen 
programme up to three days in advance. 

By having its own tuner, recording and 
viewing of two different channels can take 
place simultaneously. Also the potential 
fire hazard of an unattended live TV is 
avoided. 

Recording duration can be set to 15, 30 
or 60 minutes, any multiple of 15 minutes, 
or to the end of the cassette. A 3 hour 
cassette will cost £1350. 

Pre-recorded video material will pre- 
sumably become as readily available as 
sound cassettes are now. In 1971 Sony 
and Time Life jointly announced plans to 
produce video programmes. 

/ 4. TTT 
- 

r' 
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V notched jaws enable a wide variety 
of profiles to be held and the vice is 
adaptable on all drill supports. Maximum 
jaw opening is 70mm and jaw area is 
70 X 35mm. 

At 85Ogms it is easily carried in a tool 
kit. 

This French vice is only £650 and is 
distributed by Special Products Distribu. 
tors Ltd., 81 PiccadiHy, London WIV 
OHL. 

The company's motto is fast and 
friendly and special effort is made to 
train staff to be familiar with items, 
prices and stock availability to ensure 
quick telephone replies. 

Initially they specialised in components 
only but now accessories are as important. 
Constructors must be particularly pleased 
that Bandridge made available the 
S-DECs, T-DECs, /L-DEC5 and Blob 
Boards. 

New products ai-e shortly to accompany 
the already established range of audio 
accessories under the "Bandridge" banner. 
They include a range of intercoms and a 
range of quality amplifiers to supplement 
the already highly successful Quantum 150. 

Plenty of literature and a sizeable 
trade catalogue are available to retailers 
from Baiidridge t 80a Battersea Rise, 
London, SW!! 1EH (O1228 9227). 

able to special order. 
For more information about the Mk II 

D-Case ABO17 contact Vero Electronics 
Limited, Industrial Estate, Chandler's Ford, 
Eastleigh, Hampshire. 

METER PROJECT 
We are informed that Watford Elec- 

tronics can supply all the components for 
the Linear Capacitance Meter project as 

given in last month's issuel Perplexed 
hobbyists will be pleased to know that 
that includes the lF 1% polycarbonate 
capacitor and the 10Ml) I % resistor. 

Watford Electronics, 35 Cardiff Road, 
Watford, Herts. 

FRENCH VICE 
The Nodex Quick Grip can be mounted 

horizontally on a bench top or on the 
bench edge. As a vice or a press its 
patented hand lever locking system makes 
for quick firm locking or loosenitig. 

and lowered, manufactured by Mega Electronics Ltd., 
Important features are its combined 9 Radwinter Road, Saffron Walden, 

simplicity and accuracy, and the fact that Essex CB11 3HU. 

TEN YEARS ON 
Bandridge, the component and acces- 

sory wholesalers, recently celebrated their 
tenth anniversary. Operations started in 
the founder's front room and today the 
turnover is over £M. Bandridges "own 
brand" sales now account for more than 
half of their turnover. 

Most of their customers are one or 
two man retailers, 90 per cent of the 
company business being in the UK. 

Speed of delivery is thought to be so 
important that Securicor is used and 
desPatch occurs within 24 hours. 

INSTRUMENT CASES 
A new range of instrument cases has 

just been launched by Vero Electronics. 
The new cases are designed to present 

the same appearance as the existing range, 
ensuring users of continuity of design, 
but have been modified to allow the top 
panel to be easily removed for servicing 
and calibration. 

The range includes 19m and half 
width models, which are available with or 
without front handles as required. 

The standard colour of the cases is 
blue/grey but four other colours are avail- 

A very substantial saving over list prices 
being offered on these units: Package One 
components are £495 (normally £2550), 
Package Two £695 (normally £2750) and 
Package Three £995 (normally £37.00). 
Post and packing is £100 for any of the 
packages. 

Further details can be obtained from 
R & TVC, 323 Edgware Road, London 
W2. 

LINEAR CAPACITANCE 

P.C.B. DRILL STAND 
The Mega Photolab is a new, low cost 

p.c.b. drill stand designed for use with 
conventionally hand-held p.c.b. drill units. 
It has been specifically introduced to 
meet requirements in the production of 
prototype p.c.b.s. 

A strong base of machined cast iron 
supports precision steel guides by means 
of which the standard 12V drill is raised 

it will accept Mega nd other proprietary 
drills of 34mm diameter as well as drills 
such as the Titan, at 41mm. 

Additionally, the same basic drill 
stand is available to special order capable 
of accepting drills between 20 and 41mm 
diameter, at marginal extra cost. 

The stand will accept p.c.b.s up to 
10 X 9 in. 

Priced at £1450, the PLST-12A is 

MULLARD MODULES 
Three new economy priced amplifier 

packages which utilise proven Miullard 
modules have been introduced by Radio 
and Television Components Ltd. 

Package One consists of two LP1173 
audio modules and an LPI 82/2 stereo 
preamplifier module. 

Package Two features two LPI 173 

modules plus an LPI 84/2 stereo pre-amp 
with integral magnetic pre-aunp. 

Package Three includes two simple 
LPI 173 audio modules. LPI 182/2 stereo 
pre-amp LPI 179 FM tuner and a 1165 
AM/FM IF strip. 

Each package comes complete with 
application sheets detailing the perform- 
ance and termination of each module. To 
complete the construction of an amplifier 
or tuner amplifier, volume controls and 
power supply can also be obtained from 
the company. 

(J - 
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second 500 of the programme was accom- 
plished in half that time. 

THE SALYUT MISSION 
The two astronauts who made the 

record for the longest weightless mission 
ceased to feel the effects of the prolonged 
space conditions a short time after their 
return to Earth. They celebrated it by 
going for a walk. This marked the end of 

multiple purpose types of programme. 
Many of the missions have appeared 
rather puzzling. For example Cosmos 881 

and 882 launched by the same rocket and 
in different conditions returned to earth 
the same day or shortly after. Similarly 
Cosmos 997 and 998. Certain of this group 
of Cosmos vehicles such as 921 and 972 
went into an unusual orbit at 758° incli- 
nation. Cosmos 929 was made to perform 
extensive changes of parameters. This was 

food chains within a short time. The 
picture painted by Hoyle and Wickrani- 
singhe of an initial fast freezing which 
would see the rapid demise of large 
animals but the longer continued existence 
of seeds and nuts with small animals and 
freshwater organisms surviving. This 
situation does roughly compare with the 
conclusions for the past eras. The recovery 
it is suggested would be quite rapid, 
something of the order of 1,000 years. 

to aid shipping and establish precise para- 
meters and geographic coordinates. Like 
other satellites of this class Cosmos 1000 

has influenced the weather forecasting 
techniques and aided geological prospect- 
ing. Though of the same class the Cosmos 
series vary considerably in design depending 
upon the tasks they have to carry out. In 
most cases the end of life of each vehicle 
has been to burn up in the higher atmos- 
phere after their individual missions were 
completed. Some however were designed 
to have a soft landing return. 

The most famous of these was Cosmos 
110. This satellite made a 22 day trip with 
two dogs aboard. The successful return 
provided vital information for the design 
of future manned missions. No regular 
pattern has been followed in the launch- 
ings but the general level of activity was 
increased as the programmes advanced. lt 
took more than ten years for the first 500 
of these vehicles to be launched. The 

another supply ship will be part of the 
programme and that a regular set of shifts 
will be the main object of the missions. 
The fact that efficiency improved with time 
during the first group of multiple manning, 
will certainly mean that extra experiments 
will be added. The timing of the tasks and 
the days according to the normal Moscow 
time seemed to contribute not only to the 
efficiency but also to the high morale. It 
would appear that the biological clock is 
also an important factor in success in 
space. 

Is it perhaps possible that a "special" 
atmosphere contains some special merit 
where the efficiency of the biological 
machine is concerned. 

No doubt the new plans will include 
the dropping of sub-satellites as in the 
past. Remote control and operation of 
surveillence, both radar and photographic 
missions, have covered many fields. All of 
the missions in the past seem to have had 

Comets have been very much in the 
news of late so it is not surprising 
that there should be a follow up from 
Fred Hoyle and Wickramsinghe. They 
have suggested that passing comets may 
have been responsible for large masses of 
dust particles injected into the solar 
system. These are perhaps the cause of a 
cooling process. lt would be necessary for 
the Earth to pass through the dense inner 
halo of the comet. If it is assumed that 
there is an average of say five cornets per 
year which come within one astronomical 
unit of the Earth, the chances of a mass 
acquisition of cometary dust is of the 
order of tO8. Such an order of real hap- 
pening would agree very roughly with the 
chronological order of geology. 

lt could be possible that the size of the 
particles would lead to an effective reduc- 
tion in light reaching the Earth. Many 
things could happen, from the reduction 
of photosynthesis to the disruption of the 

FRANK W. HYDE 

SOVIET ACTIVITY 
The launching of the Cosnios research 

satellite n March marked two important 
events. The first was that the 1,000th 
Cosmos was put into orbit with 830 incli- 

nation, a period of revolution of 1049 
minutes, apogee of 1,024 kilometres and 
perigee of 978 kilometres. 

This satellite is a navigational vehicle 

two men was a very important factor in 
the success of the mission and had now 
contributed enough data to show that man 
could live quite satisfactorily for over a 

year, without disturbance of physical or 
mental conditions. 

FUTURE PLANS 
A Polish and a German cosmonaut wilt 

take part in the next missions, following 
the Soviet members to start the new series. 
The exact details are not yet ready for 
release as further study of the data is still 
proceeding. It is however certain that 

metres a second. This is the strongest 
evidence for a massive black hole in the 
centre of M87. 

This work began at Mount Palomar 
Observatory where J. Kristian and his 
colleagues found that the galaxy had a 
brilliant pin point of light. 

The next step in obtaining confirmation 
of this theory will be to scan other ellip- 
tical galaxies for similar evidence of 
massive black holes. 

COMETS AND ICE AGES 

......... 

- 

SPICE WAICH 

seemed more vast and more colourful 
than it had appeared from the portholes 
of the satellite. He also said that the Sun 
had felt hot in spite of the special space 
suit. In assessing the work programme 
both Grechko and Romanenko made 
reports of the success of the newly de- 
signed spacesuits. The load suit and the 
"Chibis" suit, designed to control the 
blood flow in the normal pattern on 
Earth, were highly beneficial. The space 
"bike" and the running track had also 
contributed a great deal to their comfort 
and well-being. 

A point was made by the controller of 
the medical group, Professor Anatoli 
Yegorov, that the compatability of these 

economic and it is known that drop tests 
have been made with a delta-wing space- 
plane. One possibility is that, in accordance 
with their usual testing of unmanned 
vehicles in assessing new designs, some of 
the more recent launches are the pre- 
cursors of a new series of vehicles. 

A NEW CANDIDATE 
Another candidate for the honour of 

black hole has now appeared. The "Jet" 
Galaxy M87 has been under extensive 
examination at Kitt Peak National Obser- 
vatory in Arizona; there is an increase in 
the velocity of matter circling the nucleus. 
The increase is of the order of 100 kilo- 

their first re-adjustment to Earth condi- 
tions. Some fatigue was felt at first when 
standing up for a prolonged period. 
However each day this condition was 
improved. After four days they began to 
put on some of the I libs they had lost in 
weight. 

Geori Grechko when commenting on 
his space walk, recalled that the sky had 

a rather larger vehicle than the others. 
The success of the geodesy and the weather 
forecasting enable very close touch to be 
maintained with the Soviet fleet of ships 
and submarines in all parts of the world. 

lt would seem logical that with all the 
increasing activity the Soviet space pro- 
gramme must include some form of 
shuttle system. Clearly it would be more 
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Contact resistance is a mere 0.4 mn and 
interterminal capacitance is typically less 
than 5pF.The Experirnentor is usable to 
over 100MHz. 
Experimentor 600 and 650 models are 
ideal for RAM's ROM's and PROM's 
(0.6 centre C's) while the 300 and 350 
models are for smaller DIP's (0.3' centres). 
All four models,ofcourse,alsotakeall 
standard components,the 0.1"grid being 
compatible with transistors, diodes, LED's, 
capacitors, resistors, pots- in fact any 
component with lead sizes between 0.015" 
and 0.032' 

Centre 5-way 
Model Length" Width" channel" tie points Bus 
EXP300 6.0 2.1 0.3 94(470) 2(80) 
EXP35O 3.6 2.1 0.3 46(230) 2(40) 
EXP600 6.0 2.4 0.6 94(470) 2(80) 
EXP65O 3.6 2.4 0.6 46(230) 2(40) 
EXP4B 6.0 1.0 N/A N/A 4(16C 

expands the versatility of the system for 
the MPU user. 

Experimentor breadboards can be used 
alone or mounted on any convenient flat 
surface, thanks to moulded-in mounting 
holes and vinyl insulation backing that 
prevents short circuits. Mount them from 
the front with 4-40 flathead screws or from 
the rear with 6-32 self tapping screws. 

But however you use them, Experimentor 
breadboards are the quickest and easiest 
way to build and test circuits. 

Price All units are 0.330 deep. 
£7.29 Prices include VAT (8%) and p& p for 
£4.21 UK Orders. 
£7.88 Add 5% to all orders outside UK. 
£4.69 All prices and specifications Correct 
£3.29 at the time of going to press. 

displays or any other circuits, buy the 
breadboards that are designed for you. 

Ring us (01-890 0782) with your Access, 
Barclaycard or American Express number 
and your order will be in the post that night. 

Alternatively, send a cheque, or postal 
order (don't send credit cards!) and it 
still only takes a few days. 
Otherwise ask for our complete catalogue. 

CONTP&NTAI SPCIALTES CORPOQAflOP4 

They are precision moulded from - -. 

building, and - '.. 4 
non-corrosive, pre-stressed .14% ." 
nickel-silver alloy contacts- ," '--rA ". - - 

reliablefor well over 10,000 insertions. ' ' 

__, 
, 
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Top BOUOM 
Get your hands 

on an Experimentor 
I 

fl 
wastngtinie' 

. ! 
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aisìze. 
k 

projects. 
Experimentor' low-cost solderless bread- ¡// 
boards are the first in the world specially Y 
designed for O.3'and O.6pitch DIP's. ______ 

They clip together by an exclusive EXCLUSIVE 

interlocking system in any configuration, OCKING 

(just like dominoes), so you arrange the 
breadboards to suit your circuit, 
not vice-versa. 

't. 4.S......:... e, 

iV/ 
S 

55 
.e. ô.ò 

-S-- - S - 

L 

mi-price s 
.rea. oars nOr,- 

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


- 

I». 
. 

. 

Address 
Gen has ballt in Spotlight grid high 
efficinncy copper soldering tip Kit cornes 
complete with two spare soldering lips. 
one plastic smoothing soldering tip. 

page hobby hints booklet IdI of Iristrac- 
tine. 

HOME RADIO (Componiffi,) LID Dipl. PE e., 
234-240 London Road. Mutcham. Surrey CR4 3h40 " °" 
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 Tel: 01-837 7781 

THIS/s the catalogue you need 
to solve your 

..w -= 
I.;, 'r 

' q: 

i I 

i 

comp6nent 
buying 
problems.' 

The finest components 
catalogue yet published. 
Over 200 A-4-size pages. 
About 5.000 Items clearly 
listed and indexed. 
Nearly 2,000 illustrations. 
Bargain List sent free. 
At £140, mcl. p. & p. the 
catalogue Is a bargain. 

Send the coupon below now. 

HOME RADIO (Components) LTD.. 234-240 London Road. Mitcham. Surrey CR4 3HD 

- - - - - - - - P,as. writ your Nam. and Addr.0 en blocK cApetIIa 
I 

NAME_ 
I 

ADDRESS 

IFIFUItJ 
TRAMPUS ELECTRONICS LTD. 58.60 GROVE ROAD. WINDSOR 
BERKS. SL4 1HS. TELEPHONE WINDSOR (07535) 54525. 

Post & packing 20p. CWO add VAT to prices marked 8%. Others 92*%. _________ 
Cash & cheque orders over £5 poso tree. Credit cards by pOSI or phone £5 min. 

__ Free price list of ou, full range send addressed envelope. Ouote this ad as prices 
may change. All devices to makers specifications. Normally 24 hOur turn around on 
orders. For ex-ntock product. 

tEDS r or or FULL SPEC PKKS fi DEVELDPMENT PARCELS REDUCES LINES 

Red er clip 9p PAIl A: 12 red LESS fi OLI f5 0 Scali reAction Iron our 1:515. 

P4K oliOS LESS fd O: 5 n141 Spin ft SET i: 250 u 50v 1815 1015V 50p 
ill 209 clip Il C:4 n 293055 103 f t rerannir, S IO each 18051tM309K fi 
0.2e LED Red & dip i2p P4K D: 12 r 8C109 Li' llPI la Obi LS 6CiOlor 6C108 Hp 
Color LESS Oil ISp' PAS G: le SPOSi fi SET 2: TANIULUMS BCtOD 10p RC109C I5p 

H:Iu2N3OSSEPEI fi tutto 200ul2OV ACil6only lop 

DISPLAYS K:40u1N4148 fi 3SVoltSOof £5 BC1S2.3.4AurL lOp 

06' 0114712 fl50 M: Ocluir 24 NPN!pNp Lb SET 3: Elertrrlytice BC212. 3.44cr L lip 
0.3" 011006 101/2 59p PAK 9:50e 0081/91 ii 25V tOca 1/2/1/10 293055 90W 29p 

0410 PCE Pen 55p PBS P: 20e F160109 fi 41/1001220J500/l000ntf5 293055 115W 103 4511' 

JACKSON TUNED 
PAS R: 14 nBC tOi fi SET4:4Wait 5%CF 2N381ScFET iSp 

0310 pl only fi PAS 0:14e DC 108 fI' Rrsi0ors 10 rrh 100 ORP12 

IUNER MODULE 1:10e 6C131 type fi rol MES Intel 500 f5 741 Spin 275' 
AM/PM/VHF orth V: 50eS Id ISV fi SETS: Zenero 400cW 555 liner 29p 

Icho Fel heed f25 0:4 e SSS liner LI' 5 cccl 20 uaisee 3V 29414 RS ISp 
Z: 20e PNP 3102 rye fi lo 33 udC. 1100 otll ES LM380 amp ISp 

VERO STOCKED mr 10% 1:4e LM301/14P f1 SET 6: Presets PR LMJ900 DOs 

OIL SOCKETS 0:4e 1450v SCR fi VERT 100 rrliond £5 CMOS 4011 ISp 
SET 1: Healnirks 4013. 4049 39p 

g pin up t4 or 16 iSp NEW PAVO: 50 220 cr14 to eV eech.1018,TOS. 111 1400 ti PP3 battery clips i0p 6.3V alerrrolyree fi 104. snaIl 103 f5 14121 lIn ero ele. 

Iecomrnended 
I Retail Price £16O9 
FAN TAS 
VALUE 
Send Cheque or P/Order I 
for (11.95 lincludes PSP) 
to: MAIL SALES 

EROS HOUSE 
P.O. 80X2 
FELTHAM. MIDDX. 

and p&P 
Money refunded rl rot satisf d 

EXPERT INSTANT lAtlow 14 days for delivery 

'Name ISOLDER GUN KIT 

* 20k11/V, ±1% fsd on d.c. 20k1/V, ±2% fsd on d.c. 4kfl/V, ±2% fsd on ac. 
4k(1/V, ±2% fsd on a.c. 4kfì/V, ±2% fsd on ac. * 40 Ranges -8 Functions 

* 80 Ranges - 10 Functions 48 Ranges - 10 Functions 
* Complete with case - 

*140 X 105 X 55mm 109 X 113 X 37mm only 93 X 95 X 23mm 

£32.00-i-VAT £24.50-i-VAT £16.60-i-VAT 
(For Mail Order add 8Op P&P) (For Mail Order add 80p p&p> (For Mail Order add 8Op P&P) 

All ICE. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a 

50-plus page, fully detailed and illustrated Operating and Maintenance Manual. 
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service. 

Electronic Brokers Ltd. 
49-53 Pancras Road, London NW1 208 

The 1.C.E. range of multimeters provide an 
unrivalled combination of maximum perfor- 
mance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add-on 
accessories for more ranges, more functions. 
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TELETYPE CARD 
CONVERT TV SETTO TELETYPE 

The new CRT control chip from Thomson CSF 
SFF96364. Convert your TV set into an electronic tele- 
type - 16 lines o 64 characters - requires RAM. 
character generator and little else for a basic teletype. 
Available as chip or fall display card. Foil cursor 
craltrol. 5 volts TL compatible, line 
erase, jail card includes UART. N E Modem, char, gen etc.. comp video chip £1 20 
Out from encoded keybd iv. fall card £151.00 

Send SAE. for data. 

Practical Electronics July 1978 

31 DIGIT PANEL METER KIT * MAIL * T 

ORDER :: lInIJ Fopress service on all orders LCD display. V V . - please add 4Op for P Batt operated. 
to ail Orders. Tel. orders on 
credit cards £10 mtnimum. 

. Contains all components 
for retId construction 

- 

.[tLT4flIttA'I plus PCB. Auto vero 
astremely versatile V 

. and accurate easy j assembly hit. £26.99 

WE STOCK MORE 
Stocking distributors officially appointed 

NATIONAL VERO 
TEXAS5 ANTEX 
MULLARO ELECTROLUBE 
SIEMENS SIFAM 
SESCOSEM ARROW HART 

MAKES COMPONENTS BUYING EASY 

823 

16134115 0.80 LM18415 190 1415522 2.10 1140180 2.15 
LM341P12 080 1M18455 150 140550 048 TL080P 125 
LM341P150.80 1M18485 1.90 104560 2.10 11061Cl 0.90 
LM341P24 060 LM1O5ON 190 104510 2.20 '0.082Cl 1.10 
1613485 0.95 1M18895 4.90 14183105 5.45 11.083CM 140 
1M3585 0,60 16133015 060 140630 2.40 11084CN 145 
1613605 3,00 LM3302S 0.55 140960 3.90 103556 0.80 
IM3ION 330 LM34O1N 0.65 140910 4.20 1.13566 010 
161371M 2,35 1M3900N 0.68 1406110 2.50 113515 010 
1M3504 6.40 1M39055 1,15 100621 2.50 L413201N 3,00 
LM373N 3.35 LM3909N 0.70 1406610 1.65 1F13331N 300 
LM3I4N 3,39 LM3911N 1,10 1406610 1.45 11131414 010 
1M3119 160 1M1805K 1.75 100700 650 11131415 0.55 

1613166 240 1M1812K 1.15 1400306 165 

- 

4000 0,22 
40010 0.22 
4002 022 
4006 1.25 
4001 0.22 
40080 0.99 
4009 059 

. 4090 0.50 
40116 0.22 
4092 0,22 
40130 0.62 
4014 1.00 
4015 1.05 

4016 0.52 C IVI OS 
40170 lOS 4030 0,84 40506 015 
40180105 40310 2.25 40516086 
401900.52 40358 1.20 40520 0.66 
40200 1.16 4031 1.20 40530 0.99 
4021 1.05 40410 0.65 4054 1.48 
40226100 40426 0.86 4055 9.65 
40236 012 4043 1.05 4056 9.65 
40240 0.16 4044 1,00 4059 6,00 
40250 0.22 4045 1.78 40606 1,15 
40210 0.65 40460 1.60 4063 1.35 
40280 0.92 40410 018 40680 0,16 
40290 8.90 4049 026 4061 4,06 

4068 0.27 
40698 0.24 
40700 0.85 
4011 B 0.24 
4072 0.21 
40730 0.24 
40756 014 
40768 0.99 
4077 0,70 
4078 021 
40810 024 
4082 021 
4085 0.69 

4086 099 
40890 2.10 
40930900 
4094 2.30 
4095 1.30 
4096 1.30 
4097 485 
4098 1.00 
46108120 
4511 1.15 
4516 2,10 
45180 1.20 

141S1095 0.42 744.435 015 74536 0.22 141814 200 
14101224 010 14C955 104 14544 0.22 741826 000 
14101235 0.63 O4C1OIN 1.22 74806 0.22 741848 1,50 
1410124M 270 14C150N 414 14706 046 7418505 ISO 
141.S125N 0.50 14C1015 241 14126 030 14188118 32S 
14LS126N 050 74C1545 368 14736 044 741895 260 
741S132N 095 14C1015 211 14146 032 741906 1.40 
141S136S 044 14C160N 1.11 14155 080 141915 120 
74101349 065 740615 1.11 74166 045 741926 120 
14101399 0.65 14C1826 1,11 14806 060 741936 120 
14101456 130 740035 1.11 74616 I 00 741966 120 

ioi 14C1645 104 74626 090 141976 I fO 

141.01536 068 1401656 104 74439 105 141986 200 
74846 110 141994 200 

LEDS + OPTO 
Displays? sag LEDS Red Gr 5411 

Corn asocie orcath Small3mm .18 .19 .19 
RED Large 5mm .20 .20 .20 

8mm HT £1.50 Eutrabri Itt .40 .40 .40 
10mm HT £1.55 I/red LD971 £0.55 
14mm HT £1.57 IR receiver £1.45 
l8rnmHT £1.85 Oplocoopler £1.55 
Full range e data in our 78 catalogue 

NEW 1978 
::z: CATALOG U E 

40 PAGE CATALOGUE 
New enlarged micro sectton - 
largest range of quality components 
from franchised suppiers available 
In UK. All VAT Inclosive prices. 
Oser 8.000 line iterns plus lots 
more. 45p post paid. 35p to callers 
al any of our four branches. 

D I L S KTS 
LowprofilelCskts 

8 pin l5p 22 pin 309 
14 pin 169 24 pIn 359 
16 pin 189 28 pin 45p 
18 pin 279 40 pin 55p 

FULL RAN G E OF 
Capacitors Diodes 
Resistors Cables 
Flogs/skIs Cases 
Meters In our sew 
Clocks catalogue 

TR lACS plastic pack 400v 10220 
Tesas 12 amp 93p 
4 amp 72p 16 amp £1.21 
6amp lip 20 amp £1.87 
8 amp 82p 25 amp £2.20 

THYR 15T0 RS plastic power / 

4 amps 8 amps 72 amps 
100v o 38 100v o 47 bOo o 63 
200vo 44 200vo 54 200vo 70 
400v o 54 400v o 68 400v o 90 

.81/ 

Branded Tenas qoality product 

261893 0.30 262926 0.17 263903 0.20 265086 0.30 266109 056 8C101 0.16 8C177 0.22 0C2121. 0.16 8C309A 0.16 80231 044 50Y55 1,80 SF940 0.29 M54002 0.16 11P32C U 82 

262102 050 263053 0.25 263904 018 265097 0.30 268511 049 8Cl 078 0.16 8C177* 0.22 0C212L2 0.56 6C3095 016 80238 044 80056 2.10 SF841 036 MS4003 0.16 TIP41A 0.76 
262192 6.58 263054 0.72 263905 0.19 265088 0.30 268521 641 8C101S 0.16 6Cl 776 026 8C21216 0.56 SC309C 0.16 802398 0.48 BFI1S 0.36 SF679 0.30 MS4101 0.11 TIP41C 0.97 

262593 0.50 263055 0.75 263906 0.19 265089 0,30 266122 0.40 SC108 0.56 SCIIS 0.22 8C213 0.95 SC327 0.22 80239C 0.59 BF160 0.33 BFRSO 0.30 ME4102 .0.11 01P424 086 
2625938 0.52 263390 0.50 264031 0.55 265190 0.65 268123 0.46 SC1084 0.56 8C1184 0.25 8C2134 0.95 SC328 0.20 802404 049 SF161 065 50891 0.30 MS4103 0.11 T1P42C 1.08 
262194 0.42 253391 0.48 254032 0,65 265191 0.75 266124 0.45 8C108S 0.56 SC1188 0.35 8C213S 0.15 8C331 0.20 80240C 0.59 8FIS1 0.37 5FX29 0.34 M64104 0.19 11P2955 0.10 
2621944 045 2633914 0.45 264036 0.12 265192 080 2661 25 0.43 SCIO8C 0.93 SC119 0.25 8C213C 0.15 SC338 0.23 602414 049 0F173 0.31 SF430 034 MSSIO1 0.22 01P3055 0.69 
262195 040 263392 0,17 264037 060 265593 0.75 40361 0.55 8C109 0.16 8C1794 0,25 8C2131 0.17 SC541 0.13 80241C 0,66 SF171 0.27 SF084 0.30 ME8102 0.22 11034 9,05 
2521 954 040 263393 0.11 264058 022 265194 080 40382 0.56 8C1098 0,17 8Cl 798 0.26 6C213LS 0.17 SC54IA 0.13 802424 0,55 SF178 0.21 SF085 0,36 MJ2955 9.35 11042 050 
262217 0,55 263394 0,11 254059 0.97 265195 091 40383 1.46 BC1O9C 0.16 5C179C 0.26 8C21316 0,97 SC5418 0.93 80242C 0.62 SF119 033 SF580' 0.30 MJE34O 062 11S43 047 
262218 035 253395 0.19 254060 022 265245 0.37 40408 082 8C140 0,30 BC182 0,12 SC2I3IC 0.11 8C548 0.93 802434 0.65 SF160 0.31 SF087 0.36 MJS31O 062 11090 0.22 

2N2210A 0.30 263398 6.99 264061 0.19 265248 0.35 40409 082 6C141 0,32 SC1S2A 0.92 0C214 0,17 8C549 094 00243C 0.81 SF161 6,37 SF568 0.30 MJ(311 066 11091 021 

LINEAR CIRCUITS 
C4301 8 0.15 LM3I9S 425 LM324 0.75 1444306 140 
1530584 1.10 LM38058 096 1567815K 1.15 141100 200 
C83020 220 LM380514 LM1S24K 1.76 T04120 080 
C630204 200 908 LMO8LOSCZ 164500 224 
C63028A 090 LM3812J6 2.70 0,30 1845000 2.34 

C63028S 125 LM38IN 109 LM751I2CZ 184510 2,36 

C63030 ISO 1M3824 1.32 030 1045700 2.44 

1.530304 220 LM384N 155 LM15115CZ 198520 2,80 

C03038 290 LM3886 0.88 0,30 1845200 2,70 

C830380 4.10 1M3514 1.10 MM5314 460 184530 2,35 

153045 154 1M385N ISO MM5316 460 1805300 245 
1.43045 0.11 1M389N 120 60555 0,33 180540 2.60 

153048 2.45 LMIO2C 0.89 84558 085 1845400 2,10 

143052 1.18 1M109 6,10 605586 1.96 164550 3.60 

CA3080 085 1M1008 0,50 50580 450 1045504 380 
1.530804 290 1M10014 049 56561 4.60 T5456000 3.00 
1.43088 050 IMI1O 0,61 84582 450 104510 210 
1030885 981 1801014 0,04 56585 639 T045100 220 
1.030898 290 IMII IDI 0,12 50588 6.75 1841000 220 
C830900 440 1M123C 0.15 50581 f90 16412041206 
C43130 906 1M123C14 0,46 505115 495 185150 2,36 

1.53140 904 156128 680 SAS580 270 1851504 245 
[56301 030 1M741C 0.10 S4S510 2.70 184800 1.30 

LM3OIN 056 LM741C8 0.30 SAulO 2.90 1848100 1.30 

LM308N 095 1M141C14 0,30 0041F 1.35 104820 0.80 

LM3O9KC 195 LM74ICN 099 0042F 9.35 104920 2.99 

154311K 3.35 LM7488 050 SF4780016 ICAISOC 2,36 
LM3189 245 LM14814 090 9,30 ICA1605 2.55 
LM32010 2.55 1M1303N 1.15 SF4700036 1'C4210 299 
LM320T12 2.15 1M13046 1,52 230 ICA13O 4,50 

LM320115 2,15 IMI305N 9,52 SF4750136 ICA74O 4.50 

LM320124 2,15 1M1307N 1,22 9,50 TCAI5O 300 
LM32OFS 9.15 OM131ON 2.10 SF4160236 ICA760 200 
LM3200121.15 LM135IFJ 130 190 ICA1O5 tAS 
LM325P15 1.15 LM14585 0.45 SF4260335 1C4440 1.65 
LM320024 5.15 4814906 0,87 235 1081022 750 
LM323K 5.95 LM10586 2,10 141283 1.35 1081024 124 
LM3385 060 1Ml 8126 6.20 141300 370 1041034 475 
LM34015 088 LM182ON 1.16 141.3204 1.15 104202040 
1M340115 008 LM1828N 1.90 15.53504 300 400 
8044124008 LM18305 190 148521 1.10 408110 2.15 

MICROPROCESSOR SUPPORT 

RAM STATIC 1-_1 8 BIT CPU 
2105-I £2.04 

I STATIC INS 8080A £7.42 
I 

2102-2 £1.94 
' I RAM 

MC 6800 £16.99 
I 

2111 £3.37 
2112 £3.37 I 

TMS4044/5 
SC/MP I £12.96 

I SC/MP II £10.80 
,_J £15.88 L_, 

All prices now 
RAM DYNAÌVIIC \ include / 16 BIT MICRO 

4K TMS 4050 £7.43 TMS9900 'C61.50 
16KTMS 4116 £36.55 INS 89000 £15.00 

All Tenas 16 bit devices 

COMPUTER ON A CHIP are software compatible 
wIth their 8 bit 

The Tenas 9980 -£29.89 - 

Data 3Op 

National have 
60 sapporm 16 BIT SUPPORT 
devices Sor 8080 TMS99O1 £10.65 
Intel have 30 TMS9902 £9.15 

ca louve - sae our new ta TMS9904 £7.56 
for a large selectIon _______________ UART-TMS6OHNC £5.35 

MM5303 £6.55 

I 

Saudrate generator 
CMOS ZINGERS VAT MM5307 £13.69 
MM74C91O £6.79 INCLUDED MM74C9I4 £1 41 8080 BasIc Interpreter + 
MM74C920 £11.83 j IN HneDebug £72.75 
MM74C929 £11.83 I 

PRICES Floppy disc Sormnatter/control 
+ 30 olhers in stock 

i 

8272 £22.00 

TL & CMOS 
101,4006 026 14151546 145 7411335 090 74855 1,36 

741,SO1N 026 141.31556 1.20 1411746 090 74886 0.36 
7410026 8,26 74151566 1.20 14Cl 156 090 74896 205 
1410035 026 14101976060 7411925 1.11 749045 045 
14OSS4N 029 141S15801 0.65 7411936 1.11 149546 095 
741,S085 028 I4IS150N 9.43 1411956 lOO 14926 045 
741.4106 026 741,51616085 14006 097 74935 045 
741.4126 020 741S1026 f43 14016 011 149476 090 
141S136 0.58 141S1036 0.65 14025 0,91 74956 0.76 
14tSl4N 943 14101040 1.43 14036 . OIl 74985 0,70 
7414206 026 14101656243 74045 OIl 74875 f95 
741.3265 5.39 741S1S962,43 740501 0,22 141046 144 
741S215 0,50 141S1145 1,33 14086 056 141016 0,35 
141S286 042 74141156 1,26 74015 0,55 741185 095 
741,0300 026 141S1816 395 14085 012 741195 1.40 

14L5326 617 141018953,74 14096 012 741210 028 
741S376 0,32 144.31905 lOO 14105 010 141225 055 
1414386 0.32 74105916 1.00 14115 026 741236 0,55 
141.2405 029 74141926 1.98 14125 020 741256 045 
7412426 lOI 74151936 1,98 14135 038 141415 086 
741,S415 159 74101965 118 14145 0.00 141496 935 
181,4486 1.09 14C006 014 141601 036 741456 096 
741S495 1.09 141026 014 14176 0,36 141505 120 
141S515 026 141046 024 14206 012 141516 0.76 
741S545 026 141085 024 14235 0.32 141536 0.16 
1410130 042 141105 024 14256 . 032 741545 920 
1414145 042 141146 149 74215 032 141556 0,70 
141,S155 058 741205 0.24 74306 022 741575 0,26 

141,S166 042 141384 0.24 74325 0.30 1416045 1.10 

141,0186 0.42 141325 024 14375 035 14181876 1,10 
141S8305 928 741,426 092 14385 0.32 14152Ml 1.10 
141.S856 9.10 741486 1,38 74405 020 14163576 1.10 
141,0885 04.4 741130 0.54 144145 064 141045 1.36 
7443906 1.10 141145 0.56 74426 076 141656 136 
741.4916 120 74C166 064 74455 1.48 741615 250 
1410925 006 141836 130 144545 090 741745 160 
741S935 1.90 14C856 1.30 7441471 080 781755 f00 
741S9545 tb 74C886 0.84 74486 090 741766 0.90 
14LS965 135 14C89N 4.39 14506 022 141176 090 
14[S1010 0,42 741906 095 14516 522 141806 1.00 

A. Marshall (London) Ltd. Dept. PE. London: 40-42 Cricklewood Bdwy, NW2 3ET Tel: 01-452 0161 Telex: 21492 & 325 Edgare Rd. W2 Tel 
01-723 4242. Glasgow: 85 West Regent St, G2 2QD Tel: 041-332 4133. Bristol: i Straits Parade. Fishponds Rd. B516 2LX Tel: 0272 654201 

25696 0.39 252219 0.36 253397 0.19 254062 0.20 255241 0.44 40410 0.82 8C2148 0.1) 

SI STO 8C5498 0.14 502444 0)0 SF152 0.37 8FX89 iii MJ(520 0.50 

25891 030 2522194 0,39 253436 085 254064 1,35 255248 0.44 40411 300 TRA N RS BC214C 0.97 5C549C 0,95 80244C 081 SF183 0.44 SF150 0.21 MJ6521 0.70 

25895 0.49 262220 0,39 253440 0.76 254014 2.65 255294 044 40514 067 8C14) 0.03 8C6628 0.13 8C2041 0.11 9C557 0.04 602459 069 SF194 040 SF451 0.21 MJ62955 065 

25599 0.56 252221 0.25 263441 092 254921 0.21 255295 0.44 40595 096 5C1475 0.13 8C1821 0.15 8C21418 0.98 8C558 0.13 50245C 085 SF185 0.37 8F752 027 MPF3055 105 

26106 0.30 2522214 0.25 253442 145 254122 02) 265298 0.44 40613 000 8C145 0.13 8C1821A 0.15 8C21410 0.18 8C559 0.15 60246A 0.72 8F194 0,16 SF790 1.35 MFF1 02 0.33 

25706A 030 2042222 025 253836 0.91 254023 009 255298 0.44 40669 1.30 8C1488 0.03 8C18218 0.15 8C23)9 0.15 BCYIO 0.20 80246C 093 SF195 0.16 86101 0.55 MPF1O3 0,44 

26108 030 2522224 0.25 204383940.11 254124 0.09 265447 0.06 6C126 046 8C148C 0,13 OCt83 012 BC238A 0.13 SCYII 0.26 80433 044 SF196 0.16 66439 0.55 MPF1O4 0.44 

25118 0.30 2042369 0.27 253102 014 254125 0,19 265448 0.96 AC1 21 046 SCHI 0.15 BCIS3A 0.12 8C2385 0,13 8C712 0.18 60434 046 BF191 0.16 SSXII 0.35 MPSIOS 0.44 

251159 054 2623699 0.21 263703 014 254928 0.99 265449 0.20 4C128 040 8C149C 0.15 8C1S38 0.13 8C238C 0.13 60115 0.08 80435 046 SF698 009 80020 0.35 MFSAO5 0.21 

251204 0.65 2042545 0.60 263104 014 2044284 038 265451 0.38 ACISI 0.43 8C1514 0.05 BC183C 0.13 BC2398 0.16 60131 055 60436 0.46 8F199 0.09 0S021 0.35 MPSAO6 0.27 

25122 045 262841 1.56 253105 0,14 264258 0,22 265458 0.36 AC152 054 8C1598 0.95 BC1831 015 8C239C 0.11 80132 0.15 80431 0.55 8F224J 0.22 69004 180 MFSAI2 0.44 

25127 0.50 262103 0.50 2043108 0.14 264281 0.22 255459 032 4C153 0,59 5C158S 0.15 8C1831A 0.06 8C251A 0.18 80135 040 90438 0.55 BF225J 027 86105 1.55 MPSA14 0,33 

25914 036 252904 0,31 253101 0.04 254285 0.22 265460 0.65 ACI53K 0.59 9C1596 0.01 5Cl 631.3 015 5C258S 0.19 80136 040 80529 049 SF2444 0.38 8U128 0.09 MPS655 021 

26908 0.33 '25290440.31 253109 0.02 254289 0.22 2045484 0.31 AC1I8K 6.10 8C1595 0.11 BCIS3LC 0.15 5C2595 OlI 80131 040 80530 055 SF2448 0.33 64204 2.20 MPSA56 0.21 

26917 0,39 252905 0.30 263109 0.02 264341 2.20 255485 0.40 6Ct78 0.54 5C160 0.38 BC184 0.12 8C300 043 00038 041 00535 0.10 502456 044 8U205 2.40 620088 2.45 

25918 0,45 20429054 0.30 253111 2.18 264349 2.65 2045488 0.40 4C187 0.59 8C161 0.38 8C1848 0.13 SC3OI 043 80131 043 80536 0.10, SF2458 0,44 8U208 2.70 620108 2.15 

26929 0,37 2042906 0.25 2043112 2.20 2649)8 0.85 265490 0.84 4C1811( 0.85 6Cl 81 0.13 6C184C 0.13 6C302 0.37 80140 0.43 80531 0.14-. SF251 0.35 8U208 2.10 1)0294 049 

2049294 0,31 2629066025 253713 3.95 264919 010 2045492 084 AC188 0.54 SC18IS 013 8C1841 0.15 BC303 054 80181 1,90 80538 011 SF256 0.35 M80401 0,22 TIP29C 085 

204930 0.31 2042901 0.25 2043819 838 254920 063 2045494 065 AC19SK 0.86 SCOSSA 013 8C18418 0.15 SC3OI O IS 80162 2.20 80539 060 SF259 0.35 M80402 0.22 11P306 0.54 

269304 095 2629014 025 253820 039 264921 054 255496 067 40061 1.00 8C1S88 013 5C184LC 0.15 8C3014 0.16 60183 2.35 80540 080 SF338 0.42 ME0404 Oil TIP3OC 0.10 

261111 0.30 252923 0.17 253820 0.96 254922 060 256021 064 40162 1.00 8C165C 0.13 8C212 0.15 5C3015 0.96 80687 0.95 80014 1.32 SF331 0.49 ME0412 0.22 110314 0.54 

26)689 8.30 252924 0.17 253900 028 254923 0.15 266101 0.45 AnUO 060 5C1698 0.13 8C212A 0.15 8C305 0.16 60235 046 80X18 090 60338 0.52 ME0414 0.22 TIP31C 0.12 

?61890 1.30 252925 099 263901 0.30 254924 1.95 2N61X8 0.55 4F1X9 0.62 SC1S9C 0.13 8C2128 OIS 8C3086 0.16 80236 044 80720 1.10 89639 0.30 M54001 016 1)0328 0.99 

Come a4td9eÇ4 re4Pe4 

ars a's Call in and see us 9-5.30 Mon-En 9-5.00 Sat 
Express Mail Order Tel. orders on credit cards £10 min. 
Trade and export enquiries welcome 
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ALL PRICES INCLUDE VAT. LO N DON W2 IN P 
CARRIAGE EXTRA ON ALL ORDERS 

- C&Ier by ppoinn,nnI only Phone 01-723 4185 

S.A E. nquIninn. i Closed Saturday p.o. 

B 46 KenjlorII, Road, Edgn,n Mlddn HAB BYG 
Tol:O1-9589314 
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_______ - ------------- --- 

measuring instruments (YOU assemble yourself from 
amonx CompOnents furnished io kit). 
ELECTRONIC VOLTMETERS. LOW FREQUENCY 
MEASURING AMPLIFIER. LOGIC INDICATORS. 
REGULATED POWER SUPPLY. MULTIAMTER. 

You perform: 
Oser lOO different experiments: from the most 
basic voltage measurements to radio transmitter 
circuits and including HI FI. Flip Flops. Ic applica- 
tions. Triac use. etc . . . etc . - etc 

You construct: 
More than 20 complete functional systems: light 
modulator, high fidelity amplifier, radio contoI 
set, radio receiver and transmitter, electronic 
adxets and games and many, many more. 

Hand tools not furnished 

ruCRED1BLE - - 

»-,.., i 

I 

L 

SAVE £10 - mail coupon today - SAVE £10 

SAGA ENGLAND. P.O. Bon 40t. 
S aga King's Mead, King's Lane, 

Chlpperfield, Nr King's Langley, 
Hens. WD4 BPB. 

Please send me (QTY) I K2 KIT(S) 

I enclose cheque (money order) for 

Name 

Address 

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

OSMA B ET LTD Woroaket,attsfornsers 

LOW VOLTAGE TRANSFORMERS: FrIpe 240V 
63V t.5A £2_as; 36 £285; 6A CT (5.30; 12V i,5A £285; 34 
CT £5.30; 6A Cl £6.85; t 8V t SA Cl £5.30; 24V t .56 CT £5.30; 
34 CT (6.85; SA CI £14 00; BACI £23.75; t2A CI £30; 40V 
34 CI £9.75. - 
TWIN SEC TRANSFORMERS: Pn0, 240V oc. 
6v O.6Ao 6v O.6A: 9v O,4A e9V 0.44:12V O.25A -e 72V 0.25W 
20v 0.156 u 20v 0.t5A: oil al £3.25 enes; t5V 0.75A 0 15v 
0.754 £4.85; ISV I.5A 15V 1.54 £6.85; 18V lA V 18V IA 
£6.10; 18V 1.54 o 15V iSA £7.30; 20V 1.SA 20v 1.54 
£7.30; 12V4Ao 12V4At8.l0;25V2A-c 25V24(R.10. 
MIDGET RECTIFIER TRANSFORMERSt 240v ap. 
6-O-6V 1,SA o, 9.0-9v IA £2.45 each: 12-O-12v tA o, 20-0-20V 
0.754 £2.95 ence: 9-0-9V 0.340, 12-0-12V 0.25A 0,20-0-20V 
0.154(2.95 each. 

LTTRANSFORMERS TAPPED SEC: PHi,, 240v ne. 
O-10-12-14-16-18v 24 £4.85; 44 £6.50: 0.12-15-20-24-30V 
2A £5.65; 44 £8.90; 0-5-20-3000V lA £6.75; 2A £9.75; O-40' 
50-60 00-100-110V 14(9.70. 
MAINS TRANSFORMERS SPECIAL OFFER pn,e, 240v o. 
250-O-250V 6OMa 63V 10 £1.50; 250V lOOMa 6.3V 24 £2; 9V 
3A £2; 23V 0.56 £1.25; 20w Aulo. 110/240V £1.75. 
SPEAKER AUTO MATCHING TRANSFORMERS 
12W. 3 toBo, lSupo,dowe:(2.50. 
LOUDSPEAKERS 
350, 45,,r,e o, 21e 80.24 in 8u,250. 2frn 8org00. 3m 350, 
341e 3. IV or 800, ail al £1,10 each; 5 031e 3, 8. 15e, 250. 
£1.25; 7 4m 3, 0, 16, 250, 800. £1.75; 8 s Sie 4,80,250, 
£2,50; Rie RO, £2,50, 
"INSTANT" BULK CASSETTEfTAPE ERASER 
instad erasure 01 cassettes arg tape spopis. Bey d,amete,. demag. 
netises lape floOds, 200,1240V ap £5.50. 
POWER SUPPLY, TWIN OUTPUT: Pn,n 240V no. 
New, British manufacture, SmoOthed d.C. Output 20v 1,SA, ptus 
srabuisemt oo,pu, al 15V tOOMa, pius 12V ap 0.54 output, corn- 
pete us,th diag,an,. £3.00, 
CONDENSERS 
Eiec,ruior:c l000iSOV 3Op; 2000/30V 3Op; 1200/75V 50P; 
39001100V £1.25; Pape, roSolO, 05E 0.47/600V. 2,2/400V. 
4,7/160V alI at 25p each. £10 pr, 100. 
EDGWISE LEVEL METER PSD 200 pA 
San 195 ¶80 20mo, 6000, £1,10, 
SYNCHRONOUS GEARED MOTORS, 248V Oc' 
Btand new, bojo, n gearbus. t 6,8 0,20 OPtI alI 01(1.20 each. 
O/PTRANSFORMERS FOR VALVE POWER AMPLIFIERS 
PF. sec tapped 3-6-15. AA 61( 30W £11.00; A-A 3k 50W 
(17,00; 100W EL34. kT88, etc) £22.00, 
G,E.0 MANUALOF POWER AMPLIFIERS 
Covers cabe ynrplit,e,s 30w to 400w 75p. 
MULTI WAY CABLE. SCREENED PVC COVERED 
36 was £1,00; 25 way 75p; 14 way SOp; 6 wer 25p; 4 wer 2Op; 
2 way lop; i way Be; f,0 8 sTereo I 5p per metre. 4 way 
lodivytuaily screened 2Op per metre, 
TWIN FIGS CABLE 
Pola,:sed. 00 rm,erre £4.50, 
MINI 3 CORE CIRCULAR CABLE. 19 Ion,,,, 
ideal to, speakers. :etn,co,nS. teiephoneS. ato £4.50 100,,,. 

AN INTRODUCTION 
TO MICROCOMPUTERS 

VOLO-BEGINNERSBOOK Price:C5.30 
written for the complete beginner explains 
what a computer system consists of - its 
component parts and what they can do for 
you. 

VOL I - BASIC CONCEPTS Price: £5.30 
takes you by the hand from elementary logic 
and simple binary arithmetic, every aspect 
of microcomputers is covered. 

VOL Il-SOME REAL 
PRODUCTS Price: £10.80 
covers real microcomputers in consider- 
able detail, Every major microcomputer 4 

bit. 8 bit or 16 bit is described. More than 
20 microcomputers in all. 

Z80 PROGRAMMING Price: £5.30 
for logic design. 

8080A/8085 Price: £5.30 
Assembly language programming. 

6800 PROGRAMMING Price: £5.30 
for logic design, 

* ALL PRICES INCLUDE POSTAGE * 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST 

of British and American Technical Books 

19-21 PRAED STREET 

course. 'mini laboratory' and components for 
LESS than the price of the components alone. 

COMPLETE KIT: nothing else to buye 

You get: - Instruction mariu,ai: over 200 pages of detailed 
step-by-step instructions. Start from scratch. 
explains basic laws and Physics of Electricity. 
semiconductor principles and operation electronic 
circuits: form diodes (including diac. zener) 
transistors. triacs to integrated Circuits (CMOS. 
operational amplifiers) etc. 
Over 200 Electronic components: aerospace tech- 
nology. Printed circuit experiment board, photo- 
transistor, triac, thyristor l.C.S. transistors 
(including FET. MOSFET) LEDS Plus resistors. 
capacitors. rnilliarneter. Dotentiometers. variable 
Capacitor. etc . . . etc . . . etc 

The best instrument for the workshop. sch'oof. toolbox, T.V. shop and anywhere 
accurate information is needed quickly and simply. 

IT OFFERS: 
* Single-knob range selection 
* 1 10 Full-view mirror scale and fine line pointer 
* Clear unambiguous scales 
* A well-damped cylindrical magnet movement with resilient bearings 
* 31 ranges providing coverage from lOOmV to 1.5kV d.c.; 15V to 1.5kV ac.; 

50A to 2.5A d.c.; 25mA fo 12.5A a.c.; 10ko and 10Mo resistance and six 
signal level ranges. 

* Accuracy ±2-5% d.c. and OhmS. ±3% ac. 

Make your fIrst multimeter a MINOR from 

Instruménts Ltd. 

Starting even from ZERO 
by performing over 

loo EXPERIMENTS 
- 

i: POCKET 
M U 111M EIER 

THE 
PROFESSIONAL 

creatingmorethan2O 
practical applications V' 

- ,,,,, 

- 

SOLUTION 
, TO ________________ 

You learn all about the most up to dace electronic 
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- I GENERAL while pursuing your favourite hobby. Start from 
scratch, or improve your present knowledge, train MEASUREMENT 
and earn money in your spare time, turn your 
pastime into valuable job opportunities. 
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business centre for the area, displacing 
Beirut where political problems and 
civil disturbances have forced many 
companies to look elsewhere for a 
secure operating base. 

So great is the demand for com- 
munications and the ensuing business 
for equipment suppliers thatBahrain is 
to have its own communications exhi- 
bition and conference. lt is called 
MECOM 79 and opens on April 23 next 
year. Organised by a British exhibition 

bidding for the US Army contract, both 
with American partners. lt was under- 
stood at one time that of all those 
bidding only one winner would be 
selected. In the event the Americans 
selected two winners (the other being 
ITT) and each will have to produce 
evaluation models for a final play-off to 
determine the ultimate winner.who then 
gets the jackpot of orders which some 
observers estimate as being worth 
500 million pounds. 

Racal paid nearly 5.4 million pounds 
for Vadic Corporation (now to be 
known as Racal-Vadic Inc.) which has 
only 200 employees producing a profit- 
able turnover of five million pounds per 
annum and expanding fast. This is a 
turnover of 25,000 pounds per employee 
representing a level of productivity 
which good business demands and ex- 
pects, and it well illustrates the sinking 
labour content of modern electronic 
equipment. 

Cable & Wireless engineers have. 
recently engineered such a system for 
Bahrain Telephones and the Mobile 
Automatic Telephone System (MATS) 
went into service on April 25 with a 
capacity of 50 mobile subscribers with 
facilities to expand the service to as 
many as 1,500 subscribers. A similar 
system has been operating in Qatar 
but the Bahrain system is said to use 
more advanced technology. 

There seems to be an insatiable 
demand for communications in the 
whole of the Middle East. Bahrain, of 
course, is now emerging as a major 

Although not a. direct result of the 
exhibition, some exciting contracts 
were announced at the same time. One 
was a multi-million pound contract from 
Saudi Arabia awarded to Cable and 
Wireless to equip the para-military 
Saudi National Guard with a com- 
munications system. The other was 
awarded to Marconi Space and Defence 
Systems who are to develop, in con- 
junction with Cincinatti Electronics, the 
next generation of v.h.f. mobile radio 
equipment for the United States Army, 
the Sincgars project. 

Racal and Plessey were also ¡n the 

shire TV factories over proposed 
redundancies. 

And, Racal, always on the look-out 
For acquisitions has gathered in Cali- 
fornia-based Vadic Corporation In the 
low-speed modem business and its first 
French company, Dana Electronics 
France SA. Vadic complements the 
high-speed modem business of Racal- 
MUgo giving Racal a complete modem 
product range, while Dana in France is 
the tail-end of the purchase of Dana 
Laboratories Inc. of California, the 
acquisition of which was announced 
last October. 

is, you need to call up by radio from 
your car and an operator will connect 
you to the telephone number you want. 

A big advance on this system is now 
appearing in the Middle East whereby 
you can dial the number directly from 
your car to any subscriber in the world 
who can be accessed through Jocal or 
international STD. Similarly a fixed or 
mobile subscriber can call a remote 
mobile just by dialling his number and 
be connected automatically without 
operator intervention. 

Davies, the organiser, and his com- 
mittee drawn from Government depart- 
ments, the armed forces and from 
industry, right through from the 
inaugural luncheon graced by the Duke 
of Kent to the final attendance count 
of over 15,000 registered visitors from 
over 40 countries, more than twice as 
many as attended the 1976 event. The 
conference, too, broke all records with 
825 registered delegates and proceed. 
ings which ran to more than 400 pages 
of condensed print. 

INVESTMENT OVERSEAS 
British companies, still nervous of 

industrial unrest, creeping nationalisa- 
tion and inflation at home, are con 
tinuing to search for better returns 
overseas. Thorn, for example, has just 
bought two US companies, spending 
six million pounds in the process. Both 
will complement the Thorn Industrial 
Control Engineering Group. This at the 
time when Thorn was facing the pros- 
pect of strikes at the company's York- 

..Ó..U... 
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MATS 
There's nothing quite like having a 

telephone in your car linked into the 
public network. Once a toy for the 
affluent it is now appealing to ordinary 
business people. 

In the UK the service is manual. That 

company, it is sponsored by the Bahrain 
Ministry of Communications and Trans- 
port and also has the support of the 
PTT administrations of Saudi Arabia 
and Qatar. 

The associated technical conference 
has the support of the Bahrain Society 
of Engineers and the British journal 
Communications International. 

COMMUNICATIONS 78 

From looking forward we now look 
back or Communications 78 which, this 
year, moved from Brighton to Birming- 
ham. I didn't welcome the move and I 

was not alone in preferring the civilised 
pleasures of Regency Brighton to those 
of Britain's second largest city. But 
arriving for the show on the first day 
it was quite obvious that the facilities 
at Brighton's Metropole exhibition 
centre could not have physically 
accommodated the enormous expan- 
sion since 1976. 

So we suffered in silence in the 
courtesy coaches from the remote car 
parks to the exhibition hall and the ten- 
minute trudge in chilling gales from the 
hall to the conference centre, knowing 
it was in a good cause and finally dis- 
pelling any doubts that communications 
is the great growth area of this decade 
and, for that matter, decades ahead. 

The event was a triumph for Tony 

Meanwhile the Ptarmigan tactical 
trunk communications system for the 
British Army is forging ahead with 
Plessey as main contractors. A Plessey 
spokesman told me that the project was 
on target both In performance and time- 
scale and, in fact, system hardware was 
on public show for the first time and 
is already in the hands of the users 
who describe the system as a "healthy 
bird". Project development started in 
1973 on a seven-year time scale. PIes- 
sey also introduced two new military 
radios at the show, both private ven- 
ture, claimed to fill gaps in the present 
Clansman range for military use. 

HANDS OFF! 
When Racal Electronics Group pur- 

chased Milgo of Miami, Florida, last 
year they also bought some outstand- 
ing litigation which involved patent 
infringement against United Business 
Communications Inc. The company, 
wholly British-owned and re-named 
Racal-Milgo Inc., has received awards 
of about three million dollars by the 
US District Court in Kansas in court 
costs, damages and interest since 1972. 
Three patents were involved and the 
infringement, according to Senior Judge 
George Templar, was so serious that 
he ruled that Racal-Milgo were entitled 
to treble damages. 
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72 seconds respectively; and on the "5 minutes" 
wafer switch intervals of 30 seconds, 3 seconds and 
06 seconds, respectively. 

(g) When the timer is operated from the mains and is in 
the "repeat" mode, the triac drive circuitry can be 
used to switch on a flood lamp (max 1,000W) for 
25 seconds. During this period, a low voltage pulse 
is available of about 05 seconds duration for driving 

826 

TR! is switched on. What happens subsequently depends 
upon the settings of the various switches. 

Firstly, if SIa is open, the voltage at i,in 3 stays "low" and 
TR! remains switched on: if SIa is closed, R2 and C5 ensure 
that the timer automatically resets after àbout one second via 
the trigger of ICI (pin 1). The period "t" before resetting 
takes place is given by t = 06 R2 CS, approximately. 

If S3 is closed, the audio alarm signal of 1C2 is switched on 

Practical Electronics July 1978 

on low voltage battery-operated equipment. 
(c) Mains operation provides, in addition to (b), triac 

control of mains powered loads up to 1,000W. 
(d) In both battery and mains modes of operation, "one 

shot" or "repeat" timing can be selected. 
(e) Two linked 12-way wafer switches select 11 delay 

periods of I hour and Il delay periods of 5 minutes 
giving a maximum delay of 11 hours 55 minutes in 
121 intervals of 5 minutes. 

(f) A range switch divides the above intervals by 
factors of lO, 100 and 500 giving, on the "1 hour" 
wafer switch, intervals of 6 minutes, 36 seconds and 

are fed through a twelve stage binary counter which switches 
the output stage after 1,095 counts. 

Timing is started by closing S4 to provide power to the 
timer, the time period being set by the values of R22 to R32 
and R33 to R43 which are iii series and selected by the wafer 
switches SS and S6, and the values of the capacitors C6, C7 
or C8 selected by S7. This CR combination across pins 13 

and 14 sets the frequency of the internal oscillator which 
times out after a time T given by T=2736 CR. 

During the count down period, pin 3 of ¡Cl is high, 
allowing D2 to light. At the end of the count down, output 
pin 2 goes "high" and pin 3 goes "low": D2 goes out and 

time periods; and also capable of enabling a cine camera to 
take time lapse sequences so that observations could be made 
of growing plants, etc. 

For the latter technique the timer is able to switch on a 
flood lamp at the end of a preset period and then to release a 

camera shutter while the subject is illuminated; the timer 
then resets itself automatically for another sequence. 

The meeting of these two needs has resulted in a very 
versatile timer which has the following specification: 

(a) Mains or battery operation. 
(b) Battery operation provides a portable timer (with 

optional audio alarm) which can be used to switch 

(h) Repeatability of any time intervals is to within 001 
per cent but the accuracy of the preselected intervals 
depends on the care with which the constructor 
selects the values of 22 resistors and 3 capacitors 
and upon the stability of these components. 

CIRCUIT OPERATION 
The complete circuit diagram of the unit is shown in 

Fig. 1. ICI is a precision digital timer which makes use of an 
"on chip" oscillator the frequency of which is set by an 
externally connected CR network. Pulses from this oscillator 

An accurate wide range timer with audio and visual alarms 

THE electronic timer described here was developed to 
meet two requirements: the need for a general purpose 

twelve hour timer capable of switching on an external load 
(low voltage d.c. to 240V mains a.c.) at the end of preset - 

M. PLANT 

a solenoid to operate a camera shutter. The lamp 
then goes out with the timer having already set itself 
for another cycle. In the "one shot" mode, once mains 
switching is initiated the load remains energised. 
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end of the time period. 
If S2 is in position 2, RLA is energised via a positive pulse 

appearing at pin 9 of 1C3. Once again a dual "555" timer 
integrated Circuit is used for 1C3 but each individual timer is 

wired as a monostable multivibrator. These two monostables 
are arranged to be triggered one after the other by the square 
wave pulse appearing at pin 3 of ICI when operating in the 
"repeat" mode. But the trigger pins 6 and 8 of 1C3 require 
negative-going trigger pulses via Capacitors C9 and ClO, 
respectively, in order to initiate delays determined by the 
values of Rl I/CI I and VR1/C12 respectively. 

required negative pulse at the collector of TR2 which, 
applied to pin 8 by ClO, triggers the second monostable 
lC3b. Thus a positive pulse of about 4 second duration 
appears at pin 9 approximately one second after the positive 
pulse has appeared at pin 5. 

The "on" states of the monostables are indicated by 
diodes D3 and D4. Transistor TR3 enables RLA to be 
energised for about 05 second if required so that its normally 
open contacts can be used for providing solenoid drive for a 
camera release button. 

Note that RLA can be energised by either the positive 

Fig. 1. Circuit diagram of the General Purpose Timer 

whilst TRI is on. This dual "555" timer (lC2) is operated as a 
dual astable multivibrator which is d.c-connected via RIO 
so as to produce a repeated "pip" from the speaker. With 
or without S3 closed, transistor TRI can energise relay RLA 
if S2 is in position I. In the "one shot" mode, RLA remains 
energised and can be used to switch on a low voltage load 
(not mains) for an indefinite period at the end of the timing 
period. In the "repeat" mode, TRI is energised for about one 
second so the alarm and RLA are energised briefly at the 

When the voltage at pin 3 of ICI rapidly goes negative at 
the end of the timing period, monostable IC3a is triggered 
for a period of about 25 seconds; this negative going pulse 
keeps transistor TR2 turned off allowing pin 8 to remain 
"high" via Rl2. However, if ICI is in the "repeat" mode, 
one second after IC3a has been triggered pin 3 goes "high" 
once again for another timing period "T". 

This rapidly rising positive voltage switches on TR2 so 
that the sharp rise in current through R13 provides the 
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Fig. 2. Circuit diagram of the P.S.U. 
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indefinite period. Transistor TR4 was found necessary to 
ensure that pin 3 was not too heavily loaded for this caused 
erratic operation of ICI in the "repeat" mode. Note that 
TR4 is base biased by R4 just sufficient for its collector 
current to bring on the internal led. of lC4. 

The one shot operation of the timer means that mains 
operated appliances can be switched on after any one of the 
preselected time periods up to a maximum of li hours 55 

minutes. The mains load can be switched off using either the 
set/reset" switch or, of course, by switching off the mains. 

AUDIO ALARM 
This can be switched in and out by means of S3 and is 

based on 1C2; it can be operated in both the mains and 
battery modes. In the "repeat" mode operation of timer 
ICI, a one second burst of"pips" is heard at the end of each 
delay period. In the Thne shot" mode the pips sound con- 

tinuously until the timer is switched off. 
The alarm will work on battery or mains; care should be 

taken to ensure that, when the timer is operated using a 

battery, it does not become discharged during long preset 
delay periods. 

POWER SUPPLY 
The circuit diagram of the p.s.u. is shown in Fig. 2. Switch 

S8 selects mains or battery operation. Approximately 9V is 

derived from the mains using one winding of the transformer 

and care should be taken to ensure correct connection to the 
circuit board. 

The timer was housed in a polystyrene case with a sloping 
front panel. The aluminium panel was removed and re- 
placed by a polystyrene one to avoid the necessity of having 
to earth it although no mains connection is made to this 
panel. The stripboard circuit of the timer is attached to this 
control panel by stand-off studding to clear the switches and 
the l.e.d.s, etc. 

: y, 

t 

f 

5 

i1II ']j - 

9 -' 

enough to provide camera shutter drive through a solenoid. 

TRIAC OPERATION 
Whether the triac provides switching for a mains load over 

an indefinite period or for about 25 seconds at the end of the 
timing period depends on the position of Sib. In the "repeat" 
mode, Sib directs the 25 second puise from pin 5 of lC3a 
to the opto-isolator 1C4 to energise the load. 

At the end of this period the triac automatically switches 
off this a.c. load. in the "one shot" mode, Sib directs the 
negative going pulse from ICI (pin 3) to pin I of 1C4 (after 
inversion by TR4) in order to switch on the load for an 

and the electrolytic capacitor C13 ensure that the voltage is 
sufficiently steady for reliable operation of the triac. It is the 
rising emitter voltage of TR5 which switches on the triac. 

CONSTRUCTION 
Three pieces of 01 inch matrix stripboard were used for the 

circuit assembly: the main timer board, the triac drive board 
and the low voltage board. The component layouts for these 
boards are shown in Figs. 3, 4 and 5. All external connecting 
wires to the boards should be made longer than required and 
then cut to the correct length prior to being soldered to the 
l.e.d.s and switches. Note thit the l.e.d.s have polarised leads 

pulse from ICI pin 2 (for one second or for an indefinite 
period at the end of the timing period depending upon the 
position of SI), or by the positive pulse at pin 9 of lC3b 
thereby not being energised when 1Cl is operating in the 
"one shot" mode or for one second after ICI has timed Out 
if in the "repeat" mode. This latter pulse lasts only long 

and the bridge rectifier (D8 to Dli). This voltage is stabilised 
by the Darlington series regulator. 

The other winding provides the supply for TR5 on the 
triac drive board and for the internal phototransistor of 1C4. 
The 12V a.c. from the transformer is rectified by D5 before 
being applied to the collector of TR5. The Zener diode D6 
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Fig. 6. Wiring of the front panel switches 
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4. 

SKi SPEAKER 0V TIMER BOARD 0V 

SB / SS Sib 

\ II!/ - - - - - 
MuMuM.I - - - - - 

LOW VOLTAGE LOW VOLTAGE TRIAC BOARD 
BOARO (+e) BOARD(-VI (ICI.I R2i 

BATTERY BATTERY 
-e) (+v) 

Fig. 7. Barrier strip wiring 

made to these two boards. These connections should not be 

C OUPANEUTS II I U . . 

Semiconductors 
Dl, D5 i N4001 (2 off) 

Resistors D2, D4 T1L209 l.e.d. red (2 off) 
Rl, R15, R16, R21 390e (4 off) D3 TIL2O9 led. green 
R2 15ko D6 6.8V Zener (400m W) 
R3, R5 6.8kû (2 off) D7 91V Zener (400m W) 
R4 330kL D8, Dg, DiO, Dli Bridge rectifier 09A R.S. type 
R6 iOkû 261-772 
R7 ikC TRi BC1O7 
R8 4701 TR2, TR3, TR5 BC1O7 (3 off) 
R9 27012 TR4 BC478 
Rio l5k11 TR6 2N2926 
Ru 270kQ TRi 2N3053 
Ri2 47kû (Ci ZN1O34E 
Ri3 39kL 1C2, 1C3 556 (2 off) 
R14 33k) lC4 lL74 Opto-isolator 
R17 4.7kû CSR1 Triac 8A 400V R.S. type 261-801 
R18, Rig 4712 (2 off) 
R20 33k12 Switches 
R22-R32 22kL2 (il off) fW 2% metal oxide Si D.P.D.T. sub min toggle 
R33-R43 270k12 (11 off) W 2% metal S2, S3, S4, S8 S.P.D.T. sub min toggle (4 off) 

oxide S5, S6 12 way rotary type 
R44 iki2 W 10% carbon S7 4 way rotary type 
All resistors +W 5% carbon except where stated S9 D.P.D.T. 5A toggle 

Potentiometers Miscellaneous 
VR1 220kL2 preset i off Moulded case 216" 130' 79mm 

4 off 4mm socket 
Capacitors i off 13A socket 

Ci 01uF polyester i off Neon indicator 
C2, Ci2 liF 25V tant. (2 off) 3 off Pointer knobs 
C3 22/4F 25V tant. i off Relay 12V 18512 
C4 047/iF 25V tant. i off Mains 5A plug and socket 
CS lOO1tF 25V tant. (round type) 
C6 4.7aF polyester i off Transformer 12-0-12V 05A 
C? 0.47iF polyester i off Speaker 3512 
C8 0047pF polyester i off PP6 battery 
Cg, CiO 1,000pF polystyrene (2 off) i off Chassis mounted fuse holder 
Cii 4.7uF 25V tant. i off Battery clip 
Ci3 220uF 25V elect. Veroboard 
C14, Ci5 iOO1iF 25V elect. (2 off) 6 way barrier strip 

Holders for i.c.s 

A solder tag attached to one of the terminals of the speaker 
is used as a common low voltage negative connection. The 
wiring of the switches SI, S2, S3, S4and S8 is shown in Fig. 6. 

The triac drive board is bolted to the bottom of the box 
adjacent to the low voltage board. The coniponent layouts in 
Figs. 5 and 6 show the external connections which are to be 

made to the timer board until the latter has been tested. 
The mains switch (S9) is mounted on the front of the box 

and isolates both live and neutral wires when off. Also, with 
the switching arrangements employed, the battery may be 

switched in by S8 to control timing functions and to provide 
triac drive whilst mains loads are switched via the triac. 

The triac was mounted inside the base of the surface 
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This sequence of switching will repeat every 3 seconds but 
'can be altered to any other delayperiod as described at the 

beginning of this article. With Sia in the "one shot" mode, 
D2 will go out and stay out, D3 will come on for 25 seconds 
and go out but D4 will not light. 

Simultaneously with the above sequences, the low voltage 
relay will be heard to operate. With S2 in position I and Sia 
in the "repeat" position, the relay will energise as D2 goes 
out at the end of the delay period (closing the contacts of the 
relay) and de-energise as D2 comes on again: the relay 
energises for about one second at the end of every delay 
period. 

low value. This connection is actually across the collector- 
emitter connections of the internal phototransistor of the 
opto-isolator, and when the resistance between these con- 
nections falls it indicates that it is receiving light from the 
internal diode. 

The energising of this phototransistor switches on TRS 
and the triac when the triac drive board is connected to the 
mains. Now switch Sib to the "one shot" position and note 
that the resistance across pins 4 and 5 of 1C4 falls at the end 
of the delay period and remains low. 1f all is well the triac 
drive board can be wired to the neutral and the 3 pin load 
socket. * 

green led. (D2) should light and go out after 5 minutes X 
60/100 seconds or 3 seconds. Immediately the led. goes out 
indicating the end of the timing period, the audio alarm 
should sound and the red l.e.d. (D3) should light up for about 
25 seconds before going out. 

What happens after this sequence depends on the setting 
of SI. With SI in the "repeat" mode, D2 will relight about 
I second after it has gone out at the end of the timing period, 
i.e. the timer has reset itself for another delay period; and the 
audio alarm stops. As soon as D2 relights, D4 lights briefly 
indicating that a solenoid can be operated to drive a camera 
button if S2 is in position 2. 

Finally the triac drive board should be tested. The lead 
from SIb should be connected to R21 on the triac drive board 
and the lead from pin 7 of ICI on the main timer board to 
the 0V line and pin 2 of 1C4 in the triac drive board also to 
the 0V line. With the timer being operated from the battery, 
check that the opto-isolator is working as follows. Set the 
timer to operate in the "repeat" mode every 9 seconds, say. 
Use a multimeter set to the "Ohms > 1k" range and connect 
the black lead to pin 5 of the 1C4 and the red lead to pin 4 
of the same i.c. 

Now every time monostable LC3a is triggered and D3 
lights the resistance between these two terminals will fall to a 

SETTING UP AND TESTING 
When the timer board has been assembled and mounted 

on the control panel and before connections are made to the 
low voltage and triac drive boards, the timer circuit can be 

connected to the 9V battery and tested. Switch S8 should be 

in the "battery" position and the audio alarm switch S3 

"on". Set switch S5 (the "hours" switch) to zero and S6 
(the "minutes" switch) to 5 minutes-the first position 
clockwise. 

The range divider switch S7 should be set to divide this 
5 minute period by a factor of 100. Now operate the "set, 
reset" switch to provide power to the timer circuit and the 

"One shot" Position 2 Does not energise 

Table i. Relay operation for the different switching 
sequences of Sia and S2 - 

via the barrier strip, the negative lead to the solder tag on the 
speaker and positive lead via switch S8 to the timer board. 
The whole sequence of timing operations described in Table 
I can also now be checked for correct operation from the 
mains. 

power supply circuits and the triac control panel. The leads 
requiring connections to this barrier strip are shown in Fig. 7. 

The mains connection to the unit should be made via a 

3 pin non-reversible plug and socket. In the prototype the 
plug was fitted in the side of the case near the mains switch. 

r 
- t ' RANGE TRI*C LOAD 

0 
Q 

1/ROO, 
- 

A 

O . 
MOUDS 

flUÍAS IDIAC .< 2 

AÍRA 

SEN 

r 

30 

i. 4 MAINS * 

TL -.tl:1 'I 

will not be switched on since the monostable based on IC3a 
is not triggered. These sequences are summarised in Table 1. 

The low voltage board should be checked to see the voltage 
available from the circuit is about 90V. If it is, the leads 
from this circuit board can be connected to the timer board 

SWITCH SWITCH RELAY RLA 
Sia S2 

'Repeat" Position i "On" at end of delay 
period (D2 goes out) 

"Off" one second later 
as timer resets (D2 
comes on) 

'Reeat" Position 2 "On" as D4 lights 
A 

"Off" as D4 goes out 

'One shot" Position i "On" at end of delay 
period and stays on 

mounted 13A load socket on a small piece of aluminium 
whici acted as a heat sink. 

in order to facilitate the fitting and removal of the control 
panel, a six-way length of barrier strip was bolted to the side 
of the timer box adjacent to the transformer. In this way 
the wires from the control panel can be routed neatly to the 

With S2 in position 2 and Sia in the "repeat" mode, the 
relay energises for the time S3 is alight thus providing auto- 
matic switching for a camera shutter drive. With Sia in the 
"one shot" mode, and S2 in position I the relay will energise 
at the end of the time and remain energised. 

If S2 is in position 2 the relay will not energise and TR2 
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the fusible link variety and a simple 
programmer can be constructed as 
shown. 

PROM 
PROGRA MMER 

ct 

that when the 555 output goes high 
the base of the BCIO8, whose emitter 
potential is held at 24V, is driven 

Semiconductors Ltd. This ic., with 
the exception of certain drive require- 
ments, is pin for pin compatible with 
the popular 16 pin dii. 2112256x4 bit 
RAM, whose R/W pin is replaced by a 

input on the PROM. lt is therefore 
quite simple to design a general pur- 
pose memory board for most micro- 
processor systems which mixes RAM 
and ROM in any combination on the 
sanie printed circuit board. 

The Only problem with the use of 
PROM is the need for a device pro- 
grammer. Fortunately, the DM8574 
is a "Field Programmable" device of 

link creates a logical zero at the bit 
address selected; leaving the link 
unblown leaves a logical one at that 
position). A logical one is then 
applied to both the enable inputs, and 
the programming pulse (see figure) is 
fed to the output where a low level is 
required. Verification that the bit 
has been programmed niay be obtained 
by bringing the enable inputs low and 
checking the logical level at the 
appropriate output. 

The programmer utilises a 555 
timer working from a 15V supply 
derived from a split 30V supply so 

the "PROGRAM" push-button, this 
output then being used as explained to 
drive the BCIOS when programming 
the PROM bit-by-bit as explained. 

Microcomputer addicts might like 
to consider the possibility of auto- 
mating the programming sequence in 
order to provide a quick and easy wày 
of obtaining custom-programmed ROM 
chips suitable for inclusion in their 
system. 

A. Murdie, 
Darlington, 

Durham. 

elsewhere. 

WHEN working with digital systems,The PROM may be programmed by hard on, causing some 7OmA to flów 
the designer often has need of a supplying a single SV supply to the from its output. The 555 is arranged 

cheap rri compatible PROM. One device and selecting the address of the to provide a 1kHz 50% duty cycle 
very interesting device released is the 4 bit word which is to have some of square wave at its output when pin 4 
256x4 bit DM8574 by National its fusible links blown. (Blowing a on this i.e. is brought high by pressing 

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 lournal, e.g. 
with regard to abbrevia- 
lions and circuit symbols. 
Diagrams should be on 
separate sheets, flot in- 
serted in the text. 

Each idea submitted 
must be accompanied by 
a declaration to the effect 
that it is the original work 
of the undersigned, and 
that it has not been 
accepted for publication 
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COPPER WIRE 

(SEE TEXT) I 
Cl SOpF 6V PIN U 

r 
R2336fl . 

1Gb ICib 
Rl <_R3 PIN? 
2260 22kO £ 

-PULSE GENERATOR - 

C2 C3 C 
OI)JF OljF 3DF 6V 

11t hn1 -llI- 
fIGbc ÇICbd 

J\LJb0 

ICi SN74OO 

R5 27kO 27kO 

- MUIJIVIBRASOR - 

445V 'f31&. 

A 
N 

T 

'°S 
LSI BALANCED 
ARMATURE CONE 
EARP E C E 

O VERFLO W INDICA TOR generator is not producing pulses, no 
tone is heard from the transducer. 

GATES 
ICIa and 1db form a pulse 

generator. Cl determines the 
frequency of the pulses, and the value 
of this should lie between 1OF and 
5OF, the larger the value the longer 

the duration of tone. Gates ICIc and d 
together form a multivibrator to 
produce the required tone. The multi- 
vibrator is controlled by the pulse 
generator through pin 13, so when the 

TRI forms the switch that is required 
to control the pulse generator. When 
water or any conductive liquid bridges 
the sensor probes, bleeps are heard 
from the earpiece.- 

V. J. Guillaumier, Malta. 

J\..PULSE _HIIII HIIIIF_- 
TONE BURST 

supply voltage. 
The information for each channel of 

a multi-channel system is transmitted 
sequentially, followed by a synchro- 
nising pulse to maintain lock between 
receiver and transmitter. Models 
using several channels are common- 
place; aircraft often use six. 

When setting up the control systems 
in a model, it is usual to have to use 
the transmitter and receiver together. 
This can be inconvenient especially at a 

flying field where spurious signals are 
most definitely not wanted! This 

ment may be omitted. (Servos work 
in equipment of one to seven chännels 
without adjustment, and the variable 
ate function was built in when servos 
were being designed, purely to check 
this fact.) 

Thecircuitconsistsofan NE555 wired 
as an astable pulse generator, pro- 
ducing narrow, negative going spikes 
at a repetition rate of between 3 and 
20 ms. A good compromise, to 
eliminate one adjustment, would be 
IO ms. This is achieved by replacing 
Rl and VRI with lOOk(. The narrow 

mercially available circuit boards. 
lt is not necessary to calibrate the 
device, the central position of the 
width control potentiometer will be 
very close to l5ms, the mid-range 
value. lt may be checked against a 

new servo; here the end positions 
should be at the limits of useable 
travel, usually -45°. The centre tap 
from the battery is not necessary for 
the working of the device, and is 
included as some of the older servos 
require it. 

A. Langton, 
Aberdeen. 

ci- C2 C4 i C5 1 0+2.4V 
* 

O4JFT 
j 

1CrF 

T47 1 
TbOnF 

I-4E servo mechanisms currently used 
in radio controlled models use a 

variable width pulse to convey the 
information concerni ng the required 
position. This pulse has been Stan- 

dardised as varying between l-2ms 
and is nearly always positive going. 
Most receivers and decoders use 
48V or 6V batteries and the amplitude 
of the pulse is almost equal to the 

servo tester overcomes the need for 
using all the gear just to test one 
function by simulating the decoder 
output for one channel only. lt is 
simply connected between the battery 
and the required servo. The pulse 
width is adjustable over the full range, 
and the repetition rate may be set for 
any number of channels, although this 
is not really necessary and this adjust- 

pulses produced trigger a second 555 
wired as a ntonostable, the duration of 
which is adjustable between I and 2ms. 
The internal design of the 555 is such. 
that varying battery voltages do not 
affect pulse width so that the circuit 
will work from 4 to 15V supplies. 

The output pulse is almost as great 
as the supply voltage. 

Both circuits are assembled on corn- 

I 

4 

uF 

250kfl ____________ 
2.5kfl 

J ici ifì r 
55 

.-O+4.6V 

+2.4V N 

ouTPur) 

+4.8V 
OUT 

RADIO CONTROL 

SERVO TESTER 
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of opération of the oscillator. This capacitan is variable 
dependent on the cable used and can be compensated for by J)lçu 

M ________ 

changing the value of R3. It has now been found that 680 
ohms is more consistently correct than the originally specified 

o 470 ohms. 

(1 

\O/ CHORUS GENERATOR 

(t lt 
Further work has been carried out to maximise utilisation 

¿J R of the dynamic range available within the Chorus Generator, 
ho L resulting in certain component value changes, and the addition 

\\ 1 1/ of one resistor is used to improve the modulation charac- 
'.... T 

t) teristic of the v.c.o. based on 1C31. The additional resistor 

t 

It 

1 

111 

(1 
) 

A A 

I - - 1 
*,I 

switch and the tuning potentiometer are made with screened. 
cable (see Fig 5.2), and the capacitance of the cable con- 
tributes to the capacitance C8 which determines the frequency 

Fig. 5.1. Showing position of additional resistor on chorus 
p.c.b. Orientation of the l.c.s is also given 
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THE final part of the series givés details of the cabinet con- 
struction, a number of component value changes for 

improved optimum results, and further interwiring informa- 
tion and clarification. 

CABINET CONSTRUCTION 
The component parts for the cabinet are given in the cutting 

list with assembly details shown in Fig. 5.2. Some variation 
in dimensions may be required to suit alternative keyboards, 
but the construction has been kept simple for ease of adapt- 
ability. Corner joints can be made from short lengths of 

xin (15875 x 15875mm) timber, screwing from the 
inside of the cabinet. 

I?fIPROVEMENTS ON PROTOTYPE 
Since commencement of publication of this series the con- 

struction of further models has resulted in information from 
which certain component value changes are recommended to 
give the best results. 

TONE GENERATOR/PSU 
Connections from the p.c.b. to the front panel transposer 

R60a, should be inserted as shown in Fig. S.l which is a 

reproduction of Fig. 3.6. 
The following component values should be used to replace 

those given in Part Three of the series. 
Rl6-27k R22/36-68kc R30/44-lOkF 
R59-l5k R65/66-22Oc Cl6-47OpF 
C46-68OpF R60a-39k i) 

'i 
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thassis and 0V pin on the Voice/Preamplifier p.c.b. 

SI PSI SKI 

TO KEYBOARD ________________ 
CHASSIS 

0V ¶500 
00V 000 - 

TRANSFORMER 
TI___________________ 

0120v 00 0 PS UI TONE GENERATOR P.0 K. 

FO C R sApS TAPIE 

55 
5 totos to 

one end and the body of the potentiometer at the other end. 

iTO VOICE HOARD 
SUPPLY INPUTS 

OPI DIODE GATES Fig. 5.2. Interwiring of P.S.U./Tone 
Generator to controls 

TO 

VE OSA ITC R 

ROD 

PSU/T'ONE GENERATOR INTERWIRING 
Last month an interwiring diagram (Fig. 4.6) was given for 

the Chorus Generator and Voice/Preamplifier p.c.b., which 
included details of most of the front panel control connections. 
Fig. 5.2 shows the wiring for the remaining controls, which 
are connected to the P.S.U./Tone Generator p.c.b., and the 
mains input sub-panel. 

The sub-panel is mounted at the rear of the cabinet, at the 
top left-hand end (see photo) and contains the mains switch, 
fuse and socket which are wired to the mains transformer as 
shown. Earth leads are also required both to the keyboard 

in the diagram and connections are made to the keyswitch 
rod and sustain line on the Diode Gate assembly from these 
controls. 

TRANSPOSER/TUNING CONNECTIONS 
A four core screened cable is used to connect the Tone 

Generator p.c.b. to the Transposer Switch, the screen is con- 
nected to the ground terminal on the p.c.b., but not to the 
switch. A single wire link should be connected between the 
switch and tuning potentiometer VRS, and a screened cable 
between the potentiometer and the p.c.b. 

In this case the screen should be soldered to the p.c.b. at 

VOICE/PREAMP CIRCUITRY 
Noise contribution from the Woodwind and Hrass filters 

has been reduced to negligible proportions by replacing 
R107 and RI 16 with shorting links, removing C76 and C83 
and connecting I M resistors across pins 2 and 6 of ICs 33 
and 34. 

The following components on this figure should also be 
changed as follows: 

R124-l5Ok1, Rl3l--47Ok1, R135-68kc1 
C81-47nF, C88-47nF, CIOl-22OpF 

Low voltage ac. connections are made in pairs between the 
transformer and the p.c.b. supplies + 15v, 0V, and -15v 
are taken direct to the Voice Hoard, and can be routed behind 
the key bar to avoid entanglement with the Tone Generator 
output leads. 

Connections to D13 on the front panel are shown, the 
polarity being indicated by the 'flat" on the skirt of the I.e.d. 
The lead adjacent to the flat should be wired to the Led. pin 
on the p.c.b. D13 ¡s fitted adjacent to the pitch control. The 
20V supply is wired to Attack and Sustain Controls as shown 

SUB-PANEL 

Lk-t) r1L L'3 

i 4 -i4M 
AREA TO BE 

i 

t 
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o ZZZZ cO =fl 
STRINGS WOOD BRASS-_.J 

CUTTING LIST 
End Panels (2 off) 121m x 5m x ¿in Veneered 
Base Panel 32m x 1Oin x 4m Chipboard 
Rear Panel 32m X 34m x ¿in Veneered 
Front Panel 32m X 24m x ¿in Veneered 
Top Panel 32m x 6m X ¿in Veneered 
Key Bar 22m x lin X in Timber 
Sub-Panels (2 off) 4m x 3m x ¿in Plywood 
Keyboard Ends (2 off) To suit Keyboard 
Metal Screen 12m x 21m Bent as shown in 

(Fig. 5.3) 
Sub-Panels are mounted against 2m holes in Rear Panel 

---- c=I= or 

COUPLE I II III ATTACK SUSTAIN 

Fig. 5.4. (Above) Showing fascia legends. (Below) 
Showing rear panel and attached sub-panels. Right 
is for mains input and left for output sockets 

/_'ak&La.I 4Ki LL&A..JSt'&RKI 
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! I I I 

2h/__.__2___..j 

FRONT PANEL CUTTING DETAILS WHITE PERSPEX) 

Fig. 5.3. Cutting details of casing and fascia - 
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far, leaving unscreened lengths, particularly in connections 
to the Woodwind slider potentiometer. 

An earthed metal screen is also required to isolate the Tone 
Generator harness from the Voice and Chorus boards when 
the keyboard is lowered, and whilst the original prototype 
incorporated a screen fixed above the boards on stand-offs 
from the baseboard (see photo on page 598), it has now been 
found more Convenient to mount the screen onto the keyboard 
chassis with equal success. Dimensions for the screen are 
given in Fig 5.3. 

Constructors who would like a cleaner copy of Fig. 3.5 should 
write in including a stamped addressed envelope. 
In Fig. 4.3 and the Components List last month C81 and C82 
should be 4,700pF and 47nF respectively. 

«r, 

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

'-u 

number changes for the last notein a row, as also occurs in 
the case of C5. 

SCREENING 
In the design of the String Ensemble great attention has 

been paid to ensuring that the instrument is free from beehive 
(background noise from the Tone Generation circuitry). This 
has been achieved in respect of blocking any direct beehive 
through the Diode Gates into the voice circuitry. However, 
it is important to ensure that this is not negated by pick up 
into the voice circuits from the Tone Generator harness. The 
use of screened leads where recommended will prevent this, 
and care should be taken not to strip the screening back too 

can be turned to maximum. The Master Level controls the 
entire keyboard and can be used to increase the lower key- 
board level, whilst- the upper keyboard level is reduced by 
the Upper Level control, or to further increase the upper 
keyboard level on single note solo playing. 

OPTIMUM VOICING 
The best effects are obtained with simple voice settings, 

that is with one voice control in use at any particular time. 
However, experimentation with the wide range of controls 
available can lead to the creation of other sounds which with 
subjective opinion can enhance the motives of an individual 
to construct the project. * 

As described in Part Two the interconnection is carried out 
with easily solderable Insulated copper wire; a single length 
acting as both the interconnecting wire on the Diode Gate 
assembly and the flying lead to the Tone Generator board. 

In Fig. 2.8 the numbers in circles (I-8) correspond with 
the numbers on the outputs of 1C7-l8 (l-8) on the Tone 
Generator p.c.b. shown in Fig. 1.7 in the First Part of the 
series. 

Each arrow represents a lead back to the Tone Generator 
with the note identified by checking the vertical correlation 
with the letters below the arrows and the circled number 
under the row concerned. On the left-hand end the circled 

should be used for normal volume adjustment. 
A single Upper Voice can be used with the slider control 

at maximum. Two voices can be used with each slider control 
in the mid-position. Similar compensation can be made if 
more voices are mixed, but since an overload safety factor 
has been incorporated it will probably not be necessary. 

An alternative mode of operation when mixed voices are 
to be used regularly, organ simulation, is to turn the Upper 
Level control anticlockwise to, say, the one third position 
which will then allow all voices to be mixed additively with 
heavy chordal fingering without overloading the delay lines. 

For solo playing on single voice the Upper Level control 

GATE ASSEMBLY-TONE GENERATOR 
WIRING 

The interconnection pattern for the Diode Gate p.c.b.s was 
given in Fig. 2.8 in the second part of the series. This illustrated 
the three p.c.b.s, making up a single assembly, with arrows 
indicating the 85 points at which leads are taken from the 
Diode Gate assembly to the Tone Generator board. The track 
leads associated with the connection points can be seen in 
the single board photograph on page 596, and if the photo- 
graph is turned through 1800 the four rows of leads can be 
seen to correspond with the connection points in Fig. 2.8. 

of notes playing at any time results in a very wise signal range 
driving into the chorus delay lines. 

For a good signal/noise performance it is important to set 
the instrument such that the delay lines have a reasonable 
signal level, but due to the wide range of signal available it is 
possible to overload the delay lines under extreme conditions. 

The new component values given earlier for the Chorus and 
Voice boards give a good optimum condition where in normal 
playing circumstances the Upper and Master Level Controls 
should be set in the mid-position and the power amplifier 
adjusted for maximum output with the swell pedal fully 
depressed. The pedal does not affect the delay lines and 

the one to which all capacitors Cl3 (4.71uF electrolytics), are 
soldered. 

In assembling the Diode Gate boards earlier, links were 
made between the three boards to make the earth and sustain 
tracks Continuous (Fig. 2.6). The sustain track is joined by 
a single wire to the Sustain Control VR7. 

The four output track links are made between PCB2 and 
PCB3 only since the keyboard split occurs between PCBI 
and PCB2. 

Low and high output groups are each connected to the 
Voice Board using a four-core screen cable. with the screen 
connected at the Voice Board end only. The low output cable 
should be routed behind the key bar. 

into the auxiliary channel of the amplifier. With a commonly 
used guitar combo-amplifier rated at 100W the "Bright Input" 
with treble lift, has. been used successfully to give either solo 
or chordal backing effects in a group which includes an organ 
for general use. 

With this type of amplifier the Ensemble low level output 
is recommended to prevent overloading of the first stage of 
the combo-amplifier. 

LEVEL SETTING 
The Upper Voice controls plus the Upper and Master Level 

controls give six variable signal levels which when coupled 
with the Lower Voice switches and the variation ¡n the number 

DIODE GATE ASSEMBLY INTERWIRING 
The interwiring between the Diode Gate assembly and the 

Voice Board, Sustain control and earth is shown in Fig. 5.2. 

A tead is connected between the point at which the earth lead 
has been connected to the keyboard chassis and the earth 
track on the Diode Gate assembly. This track is identified as 

PLAYING THE STRING ENSEMBLE 
Prototypes have now been used on a wide range of power 

amplification systems in both domestic and stage settings. A 
normal hi-fi amplifier/speaker combination has given excellent 
results with a power handling capacity of approximately 15W 
per channel using the high level output for the Ensemble 

1 
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The heart of the circuit is a 74151 j.c. as seen in Fig. 1. 
This is an eight line to one line data multiplexer operated 
conventionally being addressed by a divide by eight counter 
(a 7490 counter wired to divide by eight). The counter is 
driven from an asymmetrical oscillator fed via a Schmitt 
trigger to give sharp transitions. The reasons for the asym- 
metrical output of the oscillator are described later in the 
section on the marker blips. The histogram display that 
results is particularly vivid which will indicate not only "0" 
and "I" states but also invalid voltage levels between these 
two states. 

As the 'scope's spot begins its travel at the left of the screen, 
Channel i (inpüt "0" of the 74151) is addressed and the spot 
will indicate either a nominal 0V or SV. After it has traced 
out a line of one eighth of the display length, Channel 2 is 
addressed and the spot will either continue along the same 
line or switch to indicate the other value. This will continue 
until all eight channels have been displayed. As Channel 1 is 
about to be addressed again the syncronising pulse causes the 
spot to return to the left-hand side. 

Provided that this happens fast enough a histogram display 
will result (although without marker blips). The rate of 
addressing is dependent entirely on the frequency of the 
oscillator. This is not critical but if the rate is too slow a 
disturbing flicker will mar the display: if too high, the quality 
of the image deteriorates due to pulse rounding and distortion 
due to stray capacitance in the connecting leads. While the 
display could be sharpened using a Schmitt trigger at the 
input to the 'scope or by using low capacitance connecting 

source of a synchronising pulse is available from pin 8 of the 
counter. This goes negative as Channel i is about to be 
addressed. Provided the 'scope can be set to lock on a nega- 
tive edge, Channel I will be on the extreme left. 

if it is preferred to lock on a positive pulse the sync output 
can be inverted or the inputs renumbered so that what would 
have been Channel 5 is numbered Channel 1, Channel 6, 
Channel 2, etc. 

COMPONENTS 
Resistors 

Rl 6201k R7 lOkû 
R2 lOkIl R8 36011 

R3 1Okt) 

R4 62011 

R5 36011 

R6 1Okt) 

Capacitors 
Cl 0O47tF 
C2 0l1uF 

C3, C4 lOjiF (2 off) 25V elect. 
C5 O.luF 

Integrated Circuits 
ICI 7413 
1C2 7490 

1C3 74151 

THE device to be described uses two MSI TTL logic chips 
with a minimum of additional components to generate an 

analogue waveform which gives a histogram type of display 
when fed to an oscilloscope. In addition, marker pulses can 
be added to the display to add to its clarity. An eight channel 
version is described which can be built for about £5, assuming 
that an oscilloscope is already available. 

Also described is a way of using the display to test logic 
displays which is particularly useful for general bench work 
with logic circuits. The basic design can be extended to cope 
with more than eight channels if required. 

CIRCUIT DESCRIPTION 

leads, there is really nothing to be gained by a very fast 
addressing rate. Bear in mind that harmonics of the order of 
twenty to thirty times the oscillator frequency are present on 
the output of the unit as it is giving a square wave output. 

lt was found that an oscillator frequency of the order of 
I 5kHz gave a clean flicker free display using two feet of con- 
necting lead from the board to the 'scope. 

The lead used was ordinary connecting wire, the data, sync 
and earth lines being just simply twisted together. 

SYNCHRONISATION 
Obviously if the oscilloscope used the data stream from 

the board to operate its internal synchronisation circuits, the 
display would lock into a random position. A convenient 

R. DERRY 

Í1E 
coEOD 
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and adjust the 'scope timebase until the image locks. If the 
time base is running too slow more than one image of the 
display will appear side by side. 

Increase the timebase rate until a single image appears. If 
the timebase is too fast the image will fold over on itself. 
Experiment with grounding various combinations to check 
that each input has been connected correctly. 

A length.of 10 way colour coded ribbon cable can be used, 
allocating colours to the channels following the resistor code. 
(Channel I = brown, Channel 2=red, Channel 3=orange, 
etc). 

The black and white.wires are used to carry the 0V and 5V 
supply from the circuit under test to power the board. The 
connecting leads can be terminated in any convenient way. 

Unless this is grounded its output stays at 0V. If this input 
is fed with the output of the oscillator the output is returned 
to "O" for the duration of the positive half cycle and follows 
the condition of the selected input for the duration of the 
negative half cycle. This is why the oscillator is given an 
asymmetrical output. 

By making the positive excursion about one sixth the 
length of the negative excursion, small blips are created on 
the zero line. 

If you have an oscilloscope with a sensitive "Z-axis" modu- 
lation input the asymmetrical oscillator can be fed to this 
instead. The display will be blanked between each sectiOn óf 
the display, giving discrete dashes. 

Fig. 1. Circuit of Logic Monitor 

OPERATION 
There are three 'scope connections: data output, sync out- 

put and common earth. 
The 'scope should be set to give a reasonable size of display 

using an input sensitive down to d.c. as otherwise the display 
will keep moving around the screen. Unconnected inputs 
will give a "1" display so ground one input, say Channel 2 

MARKER PULSES 
As described so far the circuit is fairly conventional and 

gives a straight histogram display so that if all the inputs are 
at "I" or "O" a straight line results which can be less than 
clear as a display and some form of marker blip is desirable. 

This can be achieved without additional components in 
two ways. The first makes use of the strobe input of the 74151. 
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(e) 

- - .- - -. 
.1. 

(f) 

Fig. 2(a). Display without blips; (b) display with 
blips ; (c) Test waveform correct appearance; 
(d) Test waveform-timebase too slow (half speed); 
(e) Test waveform-tjmebase too fast (double speed); 
(f) Test waveform-correct appearance; (g) Channel 
5 invalid input voltage 

(c) (d) 

- - - - - - -. 
. 

(a) (b) 
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Fig. 3. Veroboard layout 

PERMANENT INSTALLATION TESTING INTEGRATED CIRCUITS 
If desired, the board can be permanently mounted in a box The testing of TTL i.C.S and i.c.s that are feared to have. 

on the workbench. In this case it is convenient to provide a been damaged is speeded using the display. Using a aDec 
"Marker Blip" on/off switch. breadboard, a 7493 divide by sixteen counter is used to pro- 

This is a simple changeover switch that connects either an vide inputs to the gates under test. Both inputs and outputs 
earth or the oscillator to the strobe input. A second switch are monitored. For example, to test a 7410 triple 3-input 

0V 

7 

'6 
5 

3 

si 

,ro £ '' .*...a... 0 C ** 
R5 ' ' t -' 

ii1 c A 
TRI T82 e TR3D TR4 1 
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'u 
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ntb o ¿.'Ir.., ...... .. . . 
f ¡ a 

-I ti i t*__..Jist.t..*à CC'S *5 

¿ r' a s e a a S a S_C 

Hz 
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NC 

becoming cluttered with too much data. In practice eight 
channels are more than adequate. 

Fig. 4. Typical test set-up * 
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could be added to switch the 'scope away from the logic 
monitor circuits to look at logic waveforms directly-care 
being taken to keep stray capacitance to a minimum. An 
additional convenience would be switches that would dis- 
connect individual input channels and substitute an earth so 
that unconnected inputs will indicate "0". 

It was found convenient to mount a OE5Hz oscillator on 
the same board. This is useful for cycling circuits under test 
slowly for examination of their working. 

/ 

PLUG-IN I 

I VEROBOARO 

J 

NAND gate j.c. the A, H and C outputs of the counter are 
connected to the three inputs of each gate and also Channels 
1, 2 and 3 of the display. The gates can now be seen cycled 
through all eight possible input conditions as the counter is 
pulsed by the If. oscillator. Channels 4 and 5 are grounded 
for clarity of display and Channels 6, 7 and 8 connected to 
one each øf the three outputs. 

With a correctly operating ic. all three outputs will go to 
zero simultaneously when three "Is" are at the inputs of the 
gates. A faulty gate will be seen to be behaving differently. 
By examining the display as the circuits are cycled it can soon 
be seen if the faulty gate can be used as a 2-input gate or as 
an inverter. Once the breadboard has been set up it is a quick 
and simple matter to unplug on i.c. and substitute another 
of the same kind. 

If you regularly use "untested" i.c.s it might well be worth 
your while to wire up a series of plug-in pieces of Veroboard 
that would instantly set up the correct conditions of a range 
of commonly used i.c.s. Some of these boards might need 
subsidiary logic on the plug-in board but the necessary ic. 
need only be plugged into a socket and can be borrowed from 
another logic circuit not in use at the time of testing. (see Fig. 4) 

INCREASING THE CHANNELS 
The number of channels can be increased to sixteen by 

replacing the 74151 with a 74150 sixteen to one line multi- 
plexer driven by a 7493 divide by sixteen counter. A lesser 
number of inputs can be arranged by resetting the counter 
before it reaches sixteen. 

The 74150 gives an inverted output and will give an "up- 
side-down" display unless its output is fed through an 
inverter. 

Theoretically the number of channels can be increased 
indefinitely by using additional data delectors and counters 
combined with additional analogue circuitry to give pseudo 
double, triple or quadruple beam displays. However, the more 
channels that are used the higher are the harmonic frequencies 
that have to be handled with the resulting difficulties of keep- 
ing a good pulse shape on the 'scope along with the screen 
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CIRCUIT DESCRIPTION 
The lamp is controlled by a nains triac circuit based on 

Fig. 13 from "Power Control With Triacs" b W. Williamson. 
- . PE., March 1971. Automatic control is achieed by putting 

a light dependent resistor irr series with the potentiometer. 
LlluiI'Uil and illuminating it by an led. This home-made opto- 

isolator is er\ much slower than the packaged soit, and 
requires a lightproof container, but its output is more amen- 
able to this application. 

The sequence is started by pressing the co button SI n 

Fig. I, which applies mains power to the i'su ia SIb and 
starts the Timer via SIa. The led. is then turned on, which 
causes the load lamp to he dimmed up. The relay RLA is also 
energised. thus bypassing SI h so that power is maintained 
when SI is released. At the end of the timed period. Dl and 
hence the lamp, will dim out slowly. Then the current in 
REA coil is also reduced until it drops out. which switches 
off the whole circuit. The sequence ol'een1s may be t'ollowed 
in more detail in Fig. 2. In addition, the timer is arranged 
to restart if SI is pressed during the timing period, and to 
"timeout" premalur'ely if the Kit t. button S2 is pressed. 

Referring to the circuit diagram of Fig. 3. the timer is a 

standard 555 arranged as a moriostable, whose timing is set 
by RI and CI: the value 01 Rl was chosen empirically to gie 
a period of about fifteen minutes. The salues used give a 

' . theoretical timc ol': 
T II Cl Rl 453'75s - 7 minutes. 

- -, - " - There ai'e three t'easóns why the time achieed in practice 
is twice the calculated time. 

Firstly, the tolerance of high value electrolytic capacitors 
(typically lO0. 5O°) often inake the nominal value an 

I 

APPLICATIONS 
In its original tole of "humane bedside light", the prototype 

Dimwit has given many months of appreciated serice. lt 
has also been found suitable for ordinary lamp-dimmer 
applications, and to have "entertainment aIue" when soft 
lighting is called lör-with an inbuilt practical joke. Other 
applications include porch and corridor timed lights, and 
nightlights for reluctant progeny. 

possible, by, for example, leaving ii connected (the right 
way round!) across a PP3 tor a day or two. An extended 
series of measurements v ith the prototype Dimwit showed 
that, once the leakage current had settled down, the period 
varied by no tiiore than twenty seconds in sixteen minutes. 
which is well within the required accuracy. For those who 
wish to avoid this "running in" by using a tantalum timing 
capacitor, it should be rioted that Cl ould need to be 
increased to about 200iiF to compensate the absence of 

842 . . l'racrical llccrronics luly 1978 

M .J. CARTER 

A sympathetic bedside light! 

QNh OF iny vices is that I read in bed, and tend to fall 
asleep with the bedside light still on. Those similarly 

afflicted ill confirm what this cari mear, in disturbed sleep, 
not to mention electricity costs. Moreover, those attempting 
to help me, by turning off the light when I ann found asleep. 
only succeed in waking nne up again: as much by the trans- 
ition from light to dark as by any noise they might make. 

underestimation. 
Secondly, the threshold current drawn by ICI (pin 6) 

shunts some of the charging current in Cl, and this stretches 
the timing period. Using a low leakage tantalum capacitor. 
this effect was found to extend the period by some 20° oser 
the calculated time. 

Thirdly, charging current rl Cl s reduced by its own leak- 
age current, which, together with the threshold current. 
extends the period by just oser 80°c. Unfortunately, the 
leakage current of aluminium electrotytics tends to increase 
with storage time, dire to del'oiming of the insulating layer 
in the absence of' a polarising voltage. Although this leakage 
is small, it is enough l'or a previously unused capacitor in the 
('I position to gie extra long periods for the first few timings 
(up to a in hour or noie), and ini some cases prever ting 
triggering altogether. Before soldering ('I into place, there- 
fore, it would be advisable to re-form it as completely as 
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Fig. 2. Waveform timing diagram 

the dimming-up process, see Fig. 2 (e), the relay contacts 
need only be rated for thecontinuouscurrentofmainslampand 
Dimwit. Moreover, as will be seen, the current broken by the 
relay at the end of the cycle is smaller still. Thus, if need be, 
a reed relay may be used. 

Once ICI has timed out (or when the KILL button S2 is 
pressed), C3 starts discharging slowly via R4, Fig. 2 (a), (b); 
thus the load lamp, Fig. 2 (c), (d), (e), starts dimming down 
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P1(13 (CI 

Ib) 
CHARGE Oh 

RRIGIRTNES 
CC C iRRE Nl 
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(dl 

OF R(3 
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AU! TIlE OIJ (OR KILL) RELAY DROPS OUT.... 

I)-..-- - 
-DO ETC CONDUCTION -(I- 

_______________ 

RESISTANCE - 
RISETIME 

TIME DELAY 

LAMP OKT 

LAMP 

Fig. 1. Block diagram of Dimwit 

comprising RI I and RI2 has been included. This limits the 
maximum output power a little, but does extend the life of 
most tungsten lamps. 

RELAY DRIVE 
The relay is energised by TR4, Fig. 2 (g), which is turned on 

by ICI via R8. A handy miniature relay was used for con- 
venience, and a possible type is the 6V miniature open relay 
from RS Components (part no. 349-l25), for which there is 
enough space on the p.c.b., but which has different mounting 
arrangements. Since Sib carries the switch-on current surge 
for the lamp, which in any case is considerably reduced by 

(y) Pressing the Go button re-starts 
the sequence. ;thenevei it may be 

pressed. 
(vi) Pressing the KILL button pre- 

I maturely ends the timing period in 

(i), and the unit proceeds to shut 
I 

down as in (ii). 

SIb 

MAINS 
SUPPLY 

ORPI2 light dependent resistor, particularly at the low 
illumination levels used in this application, has a somewhat 
slow response, as indicated in Fig. 2 (d); the only effect this 
has on the completed Dimwit being however, that the mains 
lamp is a little more sluggish in dimming up after an hour's 
rest than after only a few minutes. Since the maximum peak 
voltage rating of the ORPI2 is 110V, the potential divider 

I L10 I 

I LfHARGEI L 
PSU 

¡ 
TIMER DISCHARGE 

& 
LATCH 

I 

I __ 

H--i 

RI r1 

f 

(ii) At the end of this period, the 
light is dimmed slowly to extinction. 
and the unit switches itself off. 
(iii) When the sequence is started, 
the lamp "dims" up quickly (rather 
than be switched straight on), which 
reduces sudden dazzle, and increases 
the life of the lamp. 
(iv) The maximum brightness of the 
lamp, during its "on'S period, is 

under manual control. 

SI is pressed before ICI "times out", Cl is discharged by 
DI and Sia, thus restarting timing. Normally Di is reverse 
biased, and takes no part in Circuit action. 

When ¡Cl turns on at the beginning of the sequence see 

Fig. 2 (a), C3 charges rapidly via D2, D3, and D4, then corn- 
pletes its charging via R4, see Fig. 2 (b). This is transmitted 
through the buffer stage TRI, TR2 to Di, which dims up 

but not instantaneously, see Fig. 2 (c). This is in order 
to fulfil specification (iii), and the resistance of RI3 then 
fails. Fig. 2 (d) shows the inverse of this, so that the triac 
control circuit dims up the load lamp rapidly. R13, the 

leakage-current. Increasing RI is not advisable. 

(i) When started manually, by press- : R2, giving a source resistance to Sia which is low enough to 

SPECIFICATION To trigger the 555 Timer, a value of Ik was chosen for 

ng the GO button, the bedside light be immune to the triac switch-on spike. The more con- 
comes on, and remains on for 15 - ventional value of around i2k proved troublesome. 
minutes. Diode Di has been added to fulfil specification (y), and if 
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__-J *SEE TEXT 

Fig. 3. Full Dimwit circuit. The shaded area shows the 
- modification referred to in the text 

Fig. 5. Component layout 

Fig. 4. Printed circuit layout (actual size) - 
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R6 68i (see text) 
Rl 33t (see text) 
R8 12ki 
R9 15Ok+W 
RiO 33kû +W 
Ru 15k+W 
R12 33kt11W 
R13 ORP12 
Ail *W 5% unless otherwise stated 

Potentiometers 
VR1 iOOki linear 
VR2 22k min horizontal 

Capacitors 
Ci iOO/LF/16V electrolytic 
C2 iOnF 

This turns off the whole circuit, and thus completes the cycle. 
If SI is pressed before RLA drops out, then ICI is triggered, 
and the whole sequence starts again. 

If a different relay is used, R6 and R7 may need adjusting 
to give correct action of RIA; if it is found that R7 must be 
omitted, then Rl4, Fig. 3, must be used to prevent TR3 base 
shunting all the current from DI: If R13 is not needed, its 
position on the p.c.b. should be occupied by a short circuit. 

CONSTRUCTION 
The p.c.b. and component layout are shown in Figs. 4 and 5. 

Construction is straightforward, as long as care is taken on the 
mains-voltage section to minimise the risk of flashover 
between tracks or to the (earthed) case. DI and R13 are 
mounted as shown below. If the stiffness of the lead-out 

COMPONENTS... 

Resistors 
Rl 33MC 
R2 1kL 
R3 12ko 
R4 1OOkL 

R5 12k1 

slowly, taking about half a minute to go out altogether. At 
the same time TR4 turns off, Fig. 2 (g), and TR3 turns on. 
The voltage drop across DI, Fig. 2 (f), and the values of R6, 
R7 set the current in TR3 emitter, and hence that through 
the coil of RLA, which is arranged to be above the relay's 
holding current. When C3 has discharged sufficiently for 
Dito be off, Fig. 2 (c), the voltage across Dl begins to fall, 
and reduces the energising current in RLA until it drops out. 

Practicai Electronics July 1978 845 

C3 i0OiF/16V electrolytic 
C4 l0001uF/25V electrolytic 
C5 iOOnF/160V 
C6 iOOnF/160V 
C7 iOOnF/400V 
C8 lOOnF/400V 

Inductors etc 
Li 5,uH vhf, choke, lA (RS: 238-255) 
L2 5uR v.h.f. choke, lA (RS: 238-255) 
Ti Miniature mains to 9-O-9V transformer 

(Altai 909 or similar) 
RLA 9V min i-pole c/over relay: 

280í coil, mains contacts 

Semiconductors 
Di clear plastics red l.e.d. (5mm dia) 
D2-05 1N914 (or any surplus low-current sIlicon 

diode) 
D6-08 1N4001 
D9 Diac ST2 (or similar) 
CSRI Mains triac, 3A minimum (2N6073 or 

similar) 
TRi BC2i2 
TR2 BCiO9 
TR3 BC 109 
TR4 BCiO9 
ICi 555 Timer 

Switches 
Si d.p. momentary make; 250V, +A 

(RS: 337-920) 
S2 s.p. momentary make, low voltage 

Miscellaneous 
i off aluminium box, 152 X 101 X 51mm 
2 off self-tap screws (for above) 
4 off 13mm 6BA countersunk screws 
i off 6mm 6BA countersunk screw 
5 off 6BA nuts 
5 off 6BA locking washers 
i off solder tag 
4 off 4mm X 6BA insulating pillars 
2 off mains cable grommets 
i off potentiometer knob 
2 off 25 mm No. 8 roundhead woodscrews, with 

matching Rawlplugs (for wall mounting) 
80mm double-sided foam-backed adhesive tape 

wires is not considered enough to keep them in place, they 
may be secured to the p.c.b. with a plastics filler. Dl should 
illuminate all of the active area of R13 and this may be 

checked visually in semi-darkness. RLA is mounted as 

shown below using double-sided foamback adhesive 

A most chivalrous bedside light (internal view), showing 
the relay mounting arrangement 

) 

, - 

I ìr,j: 

Opto coupling arrangement 
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Further information can be obtained from The Con- 
ference Secretariat, ¡ERE, 99 Gower Street, London WC!. 

846 

happen at some time in the future it must be little comfort to 
the Mullard TV tube work force. 

Practical Electronics July 1978 

IERE CONFERENCE 

THE advances made in the field of radio receivers since 
the days of the cat's whisker crystal detector have 

been considerable. It is proposed to survey the subject 
at a conference on Radio Receivers and Associated 
Systems organised by the IERE which is to be held at 
the University of Southampton from July 11-14 1978. 

Thirty seven papers will be delivered formally and a 
further twenty will be presented in poster booth sessions. 
An exhibition of relevant equipment and systems is to 'be 
organised by the Electrical Research Association. 

Mr Akio Monta, chairman and co-founder of Sony Corpora- 
tion, heralded the coming of a Video Age". He said that Sony 
were not looking to capture the home video market in a rush of 
sales. The Sony policy is to establish highly qualified outlets for 
Betaniax and for the after sales service to be faultless. 

On International Standards Mr Monta said he obviously hoped 
that video cassette manufacturers would together establish a 
common system, btut the inference is that Sony think their system 
is the best and others may follow. 

Costly and specialised machinery is used to manufacture the 
slanted azimuth video head. This equipment is in Japan and 
production is likely to be based in Japan for some time to come. 
Sony have a TV production line at Bridgend in Wales and 
although it is possible that assembly of some Betamax may 

the case after each adjustment, if a lïghtproof assembly is 

not used for R 13). When adjustment is complete, screw the 
case together and Dimwit is now ready for use. 

The completed Dimwit is intended for wall mounting. The 

iD ¡e 15 

It would take a number of years to recover the cost of the 
project, from saved electricity and enhanced bulb life, but its 
true value becomes apparent as you begin to take Dimwit 
for granted! * 

SONY BETAMAX 

IN April Sony announced to the press the launch of its Betarnax 
home video recorder. With over 500,000 people using Betamax 

on N.T.S.C. systems in the U.S.A. and Japan Sony believe the 
time is right to offer a PAL standard Betamax to Europe. 

After assembling the p.c.b., and drilling the metal box as 
indicated in Fig. 6, mount the circuit board on the back panel 
using .6BA countersunk screws and insulating pillars. Set 
VR2 to mid-position, and VRI fully clockwise. Close the 
case but leave it unscrewed. 

By connecting to a load lamp of the same wattage as is 
intended to be used with the unit, and connecting to the 
mains, full operation of the completed Dimwit may be 

checked. VR2 can now be set to give the desired dimming 
performance turning it anticlockwise increasing the dimming- 
up time and decreasing maximum brightness, while shorten- 
ing the dimming-out sequence. (Remember to reassemble 

CONSIDERATIONS 
The 'dimming up" time which occurs at the beginning of 

the sequence may be increased by replacing D3 and/or D4 
with a lkL1 resistor, which slows the charging up of C3. 

There is a faintly audible "clunk" when the relay drops out, 
which might be sufficiently loud to reawaken the ntore highly 
strung sleeper. If this becomes a problem, an electrically 
suitable type reed relay might provide an easier solution to 
further sound proofing, although fitting it into the available 
space may present problems. 

Fig. 6. Metalwork drillings. (a) Keyhole slots on backpanel, 
for wall mounting. (b) Front panel. Hole sizes will depend 
upon switch types used. 

tape. The tape is wrapped around the relay case, and the 
relay then stuck into place. For added security, the metal 
clamp shown may be added. The mains transformer is also 
secured at one end by a p.c.b. mounting screw, and at the 
other with a 6BA nut and screw. Connect to mains earth. 

In the old days they managed with crude "ON/OFF' bedside 
lamps 

"saucepan" slots, which allow the unit to be hooked onto 
No. 8 roundhead woodscrews, are best made by drilling a 
8mm hole and a 5mm hole, and joining them with the aid 
of a "rat tail" file. To mount Dimwit, drill and plug the wall, 
to accept the woodscrews, and screw them nearly home. 

(b) 

r 

\, 
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Resistance ..................... i Q to 20M Q DM235 meter complete with 
Diode test .................... 0.1 A to i mA test leads and prods ................. £49.80 
10M Q input impedance Everea'dy carrying case with 

High accuracy lead stowage compartment ......... £8.50 
Basic accuracy of 0.5% (2V DC range), Rechargeable battery units ......... £8.00 
other DC ranges and Resistance 1.0%, 
AC ranges 1.5% 30 Hz-lO kHz. 

AC adaptor/charger 240 V 50 Hz.. £3.50 

Temperature coefficient <0.05 of 30KV high voltage probe ......... £15.00 
applicable accuracy per °C. (Aliprices subject to 8% VAT) 

I 

Address_________________________ I 

I. I 

I. I 

L_ _ - - -__J 
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meters, but that packs neatly inti any tool 
kit or briefcase. 

A big, bright, unambiguous 
display 
The DM235 has a full 3'/2digit display 
reading to ± 1999. Large, high- 
brightness 8mm LEDs give clear, 
unambiguous readings with an ultra- 
wide angle of view. And an LED display 
means proven lifetime reliability. 

Six functions in 26 ranges 
DC Volts ...................... lmVto 1000V 
AC Volts ........................ 1 mV to 750 V 
DCCurrent ....................... 1AtolA 
ACCurrent ........................ 11.LAtoLA 

A rugged construction 
giving total portability 
Very rugged mechanical construction 
using ailsolid-state components. 

Protected against accidental 
overload. 

Size only 10 in x 5.8 in ,cl.6 in, weight 
less than 11/2 lb. 

Basic operation from four standard 
C size disposable cells, providing 
complete independence ofAC supply. 

Line operation available via 
optional AC adaptor/charger. 

A full range of optional 
accessories 

World leáders in fingertip electronics I- - - - - - -I 
I To: Sinclair Radionics Ud, St Ives, I 

Huntingdon, Cambs, PE17 4HJ. 

IPlease 
send me full illustrated 

details of the new Sinclair DM235. 

Name 
I 

Position 
. I 

Company I 

I 

Sinclair concept is different. By keeping . largest producers. 
the thickness down to only a fraction Like every other Sinclair product, 
over 1/2 in, the DM235 comesto you with a 

200° ' full 12 month repair-or- 
replacement guarantee. 

ete 

If you'd like full details ofthe 
9Li ac' ax \\ DM235,itsoperationandits 

\\ performance,andacomplete 

and the weight \ 
down to under 1/2 lb, 
we've produced an instrument that has 
all the advantages of conventional bench 

uisrriourornst,justsenarne 
couponbelo%We'llsendyou 

k 
.. TheDM235hasallthe 

performance you need - at 
around halfthe price ofits 

competitors. Send the coupon for the 

Sinclair Radionics Ltd, St Ives, 
Huntingdon., Cambs, PE17 4HJ.C@ 

digitial multimeters), the DM235 

fully portable. Under £50! provides full facilities for every 
application,including field servicing, 
testing and laboratory work. At a price 
no jmparable digital meter can Easy to use by anyone, The Sinclair credentials approach. 

A new dimension in styling 
Up till now, choosing a meter suitable 
for use on the bench and in the field 
hasn't been easy. Either you bought a 
bulky bench instrument (awkward to 
carry around)or a hand-held portable 
(difficult to use on the bench). The 

unywnere 
Automatic polarity operation, 
automatic placement ofdecinial point, 
and automatic out-of-range indication. 
Unambiguous reading of function and 
range selected from a single input 
terminal pair. 

Sinclair have pioneered a whole range 
,ofelectromc world-firsts from 
programmable pocket calculators to 
miniature TVs - holding a world lead in 
innovative electronics. The DM235 
embodies six years' experience in digital 
multinieter design, in which time 
Sinclair have become one of the world's 

The new Sinclair DM 235 
The new SinclairDM235 is yet another digital iiiultiiiieter. example of outstanding Sinclair value- 
engineering. Developed from the 

and world-beating 31/2 digits...6 functions PDM35 (already outselling all other 
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6-O-6 lOOmA £1.10 
9O-9 75mA £1.10 
12-O-12 5OmA £1.15 
12-O-12 lOOmA £1.40 
9-O-9 1 Amp Sh. £2.44 
12-O-12 1 AmpSh. £3.12 
15-O-15 1 AmpSh. £3.60 
30-O-30 i Amp Sh. £4.24 
20-O-20 2 Amp Unsh. £5.75 
30-O-30 2 Amp Unsh. £7.00 

Stereo Amp Module 6 + 6 watts 
OP. Imp. 80.24v DC £7.99 
F.M. Tuner. Module. 9v DC £7.99 

(P&P 3Op) £1.95 
8pin741 .18 
Scope Probe. BNC Plug £14.99 
BNC Socket .90 
Signal Injector £5.20 
Multimeter 1000 OPV. ii Ranges (P&P SOp) £6.25 
Telephone Pick-up Coil .92 
3 80 Spkr. (P&P 20p) .99 
4" 80 Spkr. (P&P 30p) £1.44 
O-1 mA Panel Meter £4.20 
24OvAC/9v l2OmA Regulated 
Supply in Plastic Case £3.78 

PRICES: PLEASE ADD 8% VAT. P&P lOp EXCEPT WHERE SHOWN 
RETAIL & MAIL ORDER OPEN 7.30p.m. M. TH. FRI. SA T 

JONES SUPPLIES 
588 ASHTON ROAD. HATHERSHAW. OLDHAM, LANCS. 061-652 9879 

HAVE YOU DONE IT LATELY! 

Fita 
new tape head 

and trar sform the 
performance of 

QUALITY your tape 
REEL TO REEL 

recorder 
AND CASSETTE TAPE HEADS 

enclose 

Full Catalogue 2Sp 2Op P&P with o,de 

824-RP stereo cassette glass/ferrite recordlplayback £9.84 
812.-01 mono cass. plybk. £L60 B24-01 stereo cs playbk. £2.80 

A28-05 stereo Stk cartridge £1.80 E12-09 stereolmono css. erase £1.80 

5/7 Church St, Crewkerne, Som. Tel.(0460) 74321 

JONES SUPPLIES 
TTL CMOS 

7400 .13 7447 .08 4001 .17 4047 .95 
7401 .13 7451 .16 4002 .17 4049 .48 
7402 .16 7470 .30 4011 .19 4050 .53 
7403 .16 7472 .28 4013 .45 4070 .53 
7404 .19 7473 .30 4014 .85 4502 .95 
7406 .36 7474 .03 4015 .85 4508 2.09 
7407 .36 7475 .04 4016 .52 4510 1.51 
7408 .19 . 7476 .35 4017 .85 4511 1.75 
7410 .14 7486 .35 4018 .85 4514 2.98 
7413 .36 7479 .85 4023 .19 4516 1.09 
7414 .74 7493 .35 4027 .52 4518 1.02 
7416 .36 7496 .82 4028 .97 4528 1.02 
7420 .16 74107 .32 4042 .85 4536 5.00 
7442 .35 74141 .70 4046 1.40 

MAINS TRANSFORMERS MISCELLANEOUS 
(P&P 6Op each) U2 size Ni Cad Bat. 

NEW? AMERICAN TYPE CRADLE Jill 'riri' II 
TELEPHONE AMPLIFIER 

un'ui 

ayf 
Latest transistorised Telephone Ainpliller oith sinnt 2-way con,muni- 

cottons. Supplind with detached plug-in speaker. Placing the receiver on io 
the cradle activates a switch for immediate two-way 3'corn wire. Just plug £32.99 

conversation without holding the handset. Many into rwcr socket. PER PAIR 
£413 people can listen ut a time. Increase eflicicncy in +VAT 

oflicc. shop. workshop. Perfect for "confgrcnce' front roon, to room. Range finde on 

calls: leases the users hands free to make notes. 
consult hIes. No long waiting, saves time with long- 

the sanie n,ains phasn. Ordoll switch. 
Volun,r control, Useful us interoffice 

d stan all Onloff sssitvh olume (on rs.st on in ni beone 
d ni Isi I 

recording model ut £18.95 + 'iAT LI-52. P. & P. 89g. with Buzze&l. £Mr99+VAT £462, 
lO.day price refund guarantee on all items. P. & P. 99p for either niodel. 

WEST LONDON DIRECT SUPPLIES (PE3) 
169 KENSINGTON HIGH STREET. LONDON W8 65N 

Tel: 01-937 5548 

 Glass fibre PC.B. 
High sensitivity (l00mV 10k) 

High grade components used through- 
out: Texas, Mullard, RCA., Plessey, etc. 

Low distortion (01%) 
Low profile (lin high 3ir x 3m) 
75% efficient 
Accepts most mixer/pre-amplifiers 
Four simple connections - 

Use up to 10 PRE-AMPS with 1 power 
Supply 

Printed circuit board assembly with 
treble and bass controls plus slider 
volume control £65O 

You may order as follows: C.W.O. (crossed cheques, POs, M.O.s etc)-C.O.D. (60p Hours, 9.30 a.m.-5 p.m. 
extra). We accept Access and Barclaycard-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 12j-% for 25W Callers welcome. Tel. 
systems (including preamp if ordered at same time). (01) 684 0098 

TAMBA ELECTRONICS 
Bensham Manor Road Passage, Bensham Manor Road, Thornton Heath, Surrey. 

TAMI000IOOW 4 ohms 65V £980 
TAMSOO 60W 4 ohms 45V £750 
TAM2SO 25w 8 ohms 45v £575 

POWER SUPPLIES 
For I r 2 TAM250/500 £750 
For i or 2 TAMI000 £980 

(Carriage SOp on supplies) 

Suits loads 4-16 ohms 
20-20,000 Hz ± 1dB 
Silicon circuitry throughout 

-f 

ALL PURPOSE 
M XE R/PR E-AM P. 
(with 60mm slider volume) 

Suitable for multiple input systems 
High and low impedance inputs 
High sensitivity 
Built-in supply smoothing 
20-20,000 Hz ±1dB 
-80dB noise level 
Accepts a wide variety of inputs 
Wide range bass and treble controls 

BEFORE YOU BUY AN AMPLIFIER MODULE-CHECK: 

D OES IT HAVE. * 30A power transistors * 2-year guarantee 
* 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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PRACTICAL 

L C RDNIC 
OUR AUGUST ISSUE WILL BE ON SALE FRIDAY, 14 JULY, 1978 

Achieves a measurement range of -999°C to +999°C with a three digit 
seien segment display. Previously, analogue-to-digital conversion 
involved many discrete and integrated circuit devices. This unit S 

dramatically reduces this problem by using a Siliconix LSI Chip plus a 
few additional components. - 

S A straightforward unit to give frequency count capability 
in the range I to 99999kHz with a 1Hz sampling rate. 
The readout does not count visibly or flicker due to 
display blanking. All components are readily available, 

CONSTANI DISPLAY anJ this would be an ideal project for the beginner. 

FREQUENCY COUNTER 
S 

AMI-COS 
MICROPROCESSOR 
KIT REVIEW 
The home computer industry which has 
recently been booming has produced a 

bewildering number of "systems" for the 
amateur. We look -at one particular kit in 
this review. 

'sI ,$S .._ - 
S 11 

- , - 
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S 
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S 
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photographs and circuit diagrams, etc., you consider 
the judges may need to form the best appraisal of your 
design. DO NOT SEND ACTUAL MODELS. 

Each entry must have a properly completed entry coupon 
cut from P.E. firmly affixed to the back of the summary. Entrants 
may be requested to supply prototypes for evaluation at later 
stages of the judging. All entries must be in English. 

Readers may be assured by P.E. that ideas submitted wIll not 
be misused or transmitted to other parties by anyone concerned 
with the competition. 

SEND YOUR ENTRY TO 
Practical Electronics Inventors Competition 

55 Ewer Street, London, SE99 6YP 

TELEPHONE NUMBER if any ........................ 
1 certify that 
f 

* delete clause NOT applicable 
f (a) This entry is my own original idea and has not 
been copied from any other source; 

I 
* (b) This entry has been made on behalf of the 
company/group members listed and is our own 
original ¡dea not copied from any other source; 
(c) This idea has not been published or offered for 

f 

publication elsewhere. 
I/We agree to abide by the rules and conditions. 

If you do come up with a winning design, who knows, you could soon be a partner 
in a going concern. 

HOW TO ENTER 

The contest is for practical items incorporating electronics 
as a major part of the overall system. There is no restriction on 
the application, e.g. it could be a video tape recorder or a door 
bell. lt may be for domestic use or for Industry. 

Entries must be written/drawn clearly on one side of plain 
paper with the entrant's full name and address at the top of 
every sheet. Each entry to comprise: 

(a) a brief summary of the design (about 50 words); 
(b) any such further descriptions, drawings, sketches, 

r ----- FREE ENTRY 
I PRACTICAL ELECTRONICS Il 

I (Block lettei 
NAME (Mr/Mrs/Miss) ........ 

ADDRESS ............ 

COUPON----- 
'ENTORS COMPETITION 

please) 

i st Prize A Scopex 4D1OA dual beam oscilloscope worth over £200. 

Runner up Prizes Two Scopex 4S6 single beam 

oscilloscopes each worth over £140. 

Can you invent or design a novel project that could form a commercial product? We 
give you the chance to win the financial backing your ideas might deserve. Successful. 
designs may be backed commercially by a Venture Capitalist to develop saleable 
products and you-as the designer-would receive financial benefit. 

Even if your design is not deemed suitable for development you could still win yourself 
a piece of test gear worth over £200. Some designs may also be published in P.E. as 
constructional projects and payment will be made at the time of publication-so you 
could gain in any or all of three ways! 

Du u INVE0 

ç0PES 

pgortb0 N 

tt 
u LJL' p fl I 
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negotiated with the designer or person named on the entry coupon. 
Winning entries will not necessarily be developed commercially, but 

Practical Electronics will pay the usual reproduction fee for any entries 
published. 

Ideas already covered by a patent owned by the representer, but not 
already in or on offer for commercial production, may be submitted but 
this fact must be clearly stated together with the relevant patent number. 

Decisions of the judges, and of the Editor in all other matters affecting 
the competition, will be final and legally binding. No correspondence will 
be entered into nor interviews granted. 

Winners will be notified by post and brief details of winning entries 
published later in Practical Electronics. 

The Contest is open to all readers, but those outside the U.K. may be 
requested to provide a British address to which any prize may be sent. 
Development of any idea must take place within the U.K. 

Employees and the families of employees of IPC Magazines Ltd., and the 
printers of Practical Electronics and anyone directly connected with the 
competition are not eligible to enter. 

more than one copy) .......... (C2.35 post paid i 

for 2 copies) 
I 

i PLEASE WRITE IN BLOCK LETTERS 
g i iName ............................................ i 

iAddress ........................................... 

i .......................... Post.code .............. i 

Remittances with ove,seas o,de,s must be sufficient to cove, despatch by 
j sea o, ai, mail as vequived. Payable by lnte,national Money O,di, only. g 

L ------------------------------- 
Company ,egiste,ed in England. Reed. NO. 53626. 

A subsidia,y 0/Reed lnteinat,onalLimited. 

being submitted by two or more entrants, presentation of the entry 
(clarity, best expressIon, etc.) will decide such winner(s) or winning 
order. 

In the event that the judges consider there are not enough entries of a 

sufficIently high standard, the Editor reserves the right not to award any 
prize(s) at his dIscretion. 

Entries arriving after Closing date will not be considered, nor will any 
received that are illegible, not wholly understandable, are not accompanied 
by a properly completed entry coupon or in any other way do not comply 
exactly with the instructions and rules. 

No responsibility can be accepted for entries lost or delayed in the post 
or otherwIse; proof of postIng wIll not be accepted as proof of receIpt. 
No entries Can be returned. 

The competition sponsors reserve the right to adapt or amend any 
entry-at ter judging has been completed-for purposes of publication andf 
or Commercial development. They also reserve the right to consider any 
other entries for commercial production. Where any idea is adapted or 
developed for commercial production payment and/or royalties and/or 
dIrect involvement in the company concerned will automatically be 
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has realistic piano effect with touch-sensitive 
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THE ORION STEREO AMPLIFIER 
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THE JOANNA 

BV.Pc 
,.ntica 

i 

(> 

PEX4OT1I 

LI 
ti I: 

I- 

i 

A PRACTICAL ELECTRONICS PUBLICATION 

A SPECIAL SELECTION OF 

MUSICAL PROJECTSFROM PE 

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


852 Practical Electronics July 1978 

matted digital words representing the picture elements and 
performs digital to analogue conversion and video signal 
processing. The processed video drives the modulation and 
scanning film transport subsystem which exposes the film 
with a shared spot, one scan at a time. All electro-mechanical 
adjustments and optical path film transport are of the highest 
possible precision to assure long-term repeatability and 
freedom from drifts which could affect image quality. 

The preprocessor system is claimed to be unique because 
it provides both completely automatic and interactive handling 
of RBV data collected on tape at Landsat receiving sites in 
Alaska, California and at Goddard. Wideband video tapes 
are quickly analysed for quality with the locations of the 

the wind threshold value is exceeded to activation of the 
raise mechanism is permanently set at 15 seconds. Actuation 
of the downward movement corresponds to the delay selected 
on the -"out" mode of the solar band. There is a manual 
override facility for the solar function of the unit, but which, 
for safety reasons, does not by-pass anemometer-controlled 
functions. 

The Junior 10 will provide automatic operation for any 
number of blinds or screens on a single façade of a building. 
Other Solar Protection Equipment units are available to 
automate blinds fitted on two or more façades. The system 
can be used with any type of existing or new installation 
where the blinds are powered by electric motors. 

which photograph the earth's resources. The OLBR and the 
preprocessing system allow rapid production of RBV colour 
composite photos that are of quality previously considered 
unattainable, according to RCA officials. 

The OLBR is complçtely self-contained and self-calibrated, 
and is operated and maintained by a single operator. lt 
controls, selects and accepts digital image data from high- 
density tape and transforms it into high resolution, geometric- 
ally and radiometrically correct, annotated latent images on 
214mm strip film. The film then is developed and processed 
at Goddard to produce high resolution transparencies which 
are distributed to Landsat data subscribers throughout the 
world. 

The film recorder subsystem accepts the timed and for- 

field tested in a range of applications where accurate, reliable 
automatic control of blinds, awnings and solar screens is, 
needed. 

The package consists of a light cell, anemometer, control 
unit, and features include a light level selector, a wind over- 
ride, and adjustable delays to control the "in" and "out" 
response so that instant reaction to short duration cloud 
patterns is avoided. There are l.e.d.s to indicate when the 
selected wind and light levels have been reached. 

The light intensity range is approximately 3,000 to 30,000 
lux, and wind speed range from 2 to 40m/sec (Force 2 to 12). 
Time delays on the solar bands may be set from 30 seconds 
to 10 minutes for the "out" mode, and between 1 and 20 
minutes for the "in" position. The response delay from when 

LASER RECORDER 

FOR space photography, RCA has provided NASA with a 
laser beam recorder which generates images from all of 

the U.S. space agency's satellite sensors, resulting in higher 
quality and faster production of photographs. 

Called the Operational Laser Beam Recorder (OLBR), it 
will be the primary photo production system at NASA's 
Goddard Space Flight Center. The OLBR can generate 
¡mages requiring up to 20,000 picture elements per line. 

NASA also has installed an RCA computerised pre- 
processing system to enhance the quality of the Return 
Beam Vidicon (RBV) camera signals from Landsat satellites 

that a Count of 25,000 can be made in one minute with 
100 per Cent accuracy, and the machine will work over a caliper 
range of 0005 inches to 002 inches at the same speed. So, 
humans and weighing machines collect your cards. 

BLIND AUTOMATION 

MOST human beings look forward to the sun coming out, 
but a new compact contrOl system, the Junior 10, 

has been developed for use with sun blinds mounted on the 
outside of buildings by Solar Protection Equipment Ltd., a 
Hampshire-based company which specialises in the design 
and manufacturè of equipment and systems to protect 
buildings from the effects of the sun. The new system was 

MICRO-MUSCLE THROUGh COMPILERS 

As microprocessor based systems are doubtless going to 
be designed into ever more complex systems as time 

goes by, Zilog, with the introduction of high level Cobol 
and Fortran compilers, plan to have six languages for all of 
its microprocessors, including the familiar Z80. Business and 
scientific versions of Basic, and two members of Zilog's 
own high level family of systems orientated languages (called 
PLZ), have recently been announced. High level languages, 
it is felt, will be absolutely essential in the next few years. 
"If you don't offer them", declared Ralph K. Ungerman, 
who is the company's executive vice-president, "you'll be 
locked out of the market!" 

Since software generally amounts to most of the cost in 
microcomputer systems, Zilog have established the PLZ 
family to meet three basic criteria: Although high level, the 
language has to be able to get into the architecture of the 
machine and deal with interrupts. It also has to generate 
efficient codes because of a microcomputer's limited address 
capability. And finally, the compiler must be simple to 
implement, since a micro system has limited memory. 

The full power of the Z80 is made available to you using the 
PLZ/ASM assembly language, and the common syntax 
among the PLZ programs should be easy for someone familiar 
with any Algol-like language. 

ACCURACY ON THE CARDS 

THINK of cards. Postcards, bingo cards, computer cards, 
carton blanks, book covers, in fact units of anything 

thicker than paper, and that could include labels, plastics 
sheet, film, you name it. Now supposing you need to count 
large quantities of these, in stacks. Counting by weight or 
measurement is quick, maybe, but inaccurate. By hand? 
Not even quick! If you're in business you might give 5 per cent 
over the top to be on the safe side. This eats into margins; 
but short measure loses customers. 

You could go in for complicated machinery which separates 
the stack one at a time, and then counts, òr you could go in 
for a static opto-electronic counting system. Such a machine 
exists, called the Optomat 520 Card Counter made by 
Vacuumatic Ltd., of Harwich, Essex. A beam of light is 
projected onto the edge of the stack to be counted, and 
sensing of the Lambertian reflected light to activate multiple 
photocells is utilised to differentiate between the light and 
dark transitions, caused by individual sheets and spaces. 
These spaces, by the way, are encouraged by the application 
of a compressed air stream. The photocell outputs are ampli- 
fied and filtered to obtain distinct steps which then drive an 
electronic counter. So easy! 

One of the sheets is taken at the outset, and put into a 
gauge so that the thickness dial can be set to control the 
optical scanner. A twelve inch stack is then placed agaiñst 
the. backplate, and with the press of a foot pedal and a two 
second wait, hey presto, the total count appears. It is claimed 

images automatically noted and indexed. The output of the 
system is a high-density digital tape and a computer tape 
summary indicating the tape contents to the operator. The 

I ew, BrîeI5l high-density digital tape is the primary input to NASA's 
master data processing which, in turn, drives the OLBR. 

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


words, at about £10, and add as required hoar d.-Ed. Doncaster. Yorks. 
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as many as 20 instructions in 4 bits and 
somewhere in between for 8 bits. Pro- 
gramming is thus much simpler with less 
chance of errors and the saving in memory 
is immense. 

Evaluation studies have shown that the 
National Pace 16 bit CPU offers the most 
to the beginner with aims for the future. 
lt Costs under £20, can work with both 
8 and 16 bit data and, if necessary, wilt 
address up to 128 kilobytes of memory. 
One does not have to buy it all at once, as 
some writers have suggested with other 
CPUs, but can start with as little as 256 

regarding the integrated circuit industry; 
namely that-cMos is really TTL with a self- 
destruct facility. 

Yours explosively, 
Messrs. Maclean and Stanbury, 

Brentwood. 
Well done lads. You may endorse our 

photographic licence as it was not thought 
that the izumbering on the CMOS devices 
would show up so clearly. Full marks for 
our photographer. 

Readers familiar wit/i the Linear Capaci- 
tance Meter p.c.b. may haue realised that 
the test clip was held over a- blank area of 

that no disruption of T.V. viewing is to 
be caused by any electrical or electronic 
equipment, but the problem of radiation 
from T.V. receivers is never mentioned. 
lt is the age-old dual standard rearing its 
ugly head again, one law for the powerful, 
and another for the weak. To be blunt, I 
would rather allow C.8.'ers a couple of 
MHz airspace than be deprived, as ¡ am 
at present, of five MHz which is totally 
submerged beneath a sea of T.V. radiation, 
and I am sure there are thousands like me. 

Steve Price, 

Processor Unit (CPU) plus a hex key- 
board and a 4 digit hex display. For 4, 
8 or 16 bit systems the cost difference is 
not likely to be very great. The real 
expense comes in buying a memory of 
useful size. For a given nd result this 
last cost is likely to be least with the 16 
bit system. 

Program storage is approximately the 
same, at about 2 bytes for each instruc- 
tion, for the 3 word sizes, but increased 
word size gives vast improvements in 
program efficiency. A single 2 byte 
instruction in the 16 bit system may equal 

Tring, Herts 
.4nv readers with differing ideas ?-Ed. 

Cover Blown 
Sir-As professional engineers of some 
standing, we are, to put it mildly, some- 
what amused to see the May Cover of 
P.E. The advertised article is for a rr 
logic tester, yet on the cover photograph 
the tester is shown in "action" on a 

Circuit Containing CMOS logic. 
This anomaly unfortunately confirms 

a few suspicions held by the writers 

raised in Industry Tiotebook, I am now 
wholeheartedly in favour! 

It was stated that T.V. viewers in the 
U.S.A. were being subjected to inter- 
ference from CB sets, and that Texas 
Instruments, in conjunction with the 
FCC were developing a. high perform- 
ance T.V. receiver less susceptible to such 
interference. 

Speaking as a short wave listener, I 
would welcome any proposal to reduce 
interference fra,,, T.V. sets, and clear 
the airwaves of the pollution they produce. 
Everywhere you look, it is emphasised 

a selection from our posthag 
Readers requIring a reply to any letter must include a stamped addressed envelope. 
We regret that we cannot answer any technical queries on the telephone. 

Word Cost 
Sir-It seems to be a common misconcep- 
tion that the cost of a microprocessor 
increases with the size of the word. 

The reverse is probably true if one's 
aim is to run useful programs rather 
than merely play with a toy. 

A minimal useful system is a Central 

to any limit. A special feature of the 
Pace chip is the instruction set which 
seems especially designed for easy pro- 

gramming with hex machine code, per- 
mitting easy relocatión of sub routines 
even in complex programs. It certainly 
seems easier to program than the various, 
much lauded, 8 bit CPUs. 

R. G. Silson, 

Rudiation 
Sir-I note with interest the comments 
made in the May issue of Practical 
Electronics regarding the difficulties of 
establishing a Citizens Band service in the 
U.K. 

Previously, I was indifferent to the 
proposal, but afte reading the point 

Performance specijicatious for high-fidelity audio equipment. 
BS 5428 Part 3 (Price £780) and Part Il (Price £560), 

may be obtained from BSI Sales Department, 101 Penton- 
ville Road, London NI 9ND. 

for other amplifier characteristics are outlined in IEC Publica- 
tion 268: Sound System Equipment-Part Three: Sound 
System Amplifiers. 

nûocouU 

The first of the new publications is Part 3 Microphones 
which specifies the characteristics and methods of measure- 
ment for microphones used both in professional and domestic 
applications, notably wide band microphones, close-talking 
microphones and those used for normal speech. 

Similar data is given in the second document, Part 11 

Loudspeakers, which relates to systems comprising one or 
more loudspeaker elements and such relevant devices as 
built-in-cross-over filters, transformers and any other 
passive elements. 

Both specifications are identical with the corresponding 
parts of the International Standard, IEC 268. Additional 
British Standards, now in course of peparation, will deal with 

electronic fields. They have just issued IEC Publication 268, 
Part N i ne-Sound System Equipment: Artificial Reverbera- 
tion, Time De/ay and Frequency Shift Equipment-applicable 
to equipment commonly used for obtaining special effects 
on sound recording, broadcasting and public-address 
systems. 

The latest standard now provides engineers with the list 
of characteristics to be specified for artificial reverberation 
equipment, broadly described as amplifiers designed for 
special purposes. In addition this publication includes not 
only reverberation times, frequency responses, ambient 
acoustical noise levels and echo and delay times, but also 
describes relevant methods of measurements. JEC standards 

IMPROVI 8 BRITISU STANDARDS 

BSI has published two further parts of RS 5428 Methods 
for specifying and measuring the characteristics of sound 

system equipment, a series of specifications covering the 
various major elements of audio equipment. 

IMPROVI 8 ORLO ST DARDS 

STAND to attention, you are about to be standardiséd still 
further, this time by the International Electrotechnical 

Commission (IEC), the organisation responsible for the 
preparation of worldwide standards in the electrical and 
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Engineers are making a two-pronged thrust forward. 
One is a miniaturisation of the analogue techniques which- 7 
have been used in our studios since Savoy Place and Alexandra I 
Palace, while the other is based not on smooth, continuous j 
signal waveforms but on abrupt discontinuities, or digits. 
Both advances are dependent òn the new technology of 
micro-electronics. . 

lt is not possible to live in a developed country in 1978 and 
be unaware of the incredible reduction in the size of electronic 
circuits which has been made in the last decade. Gone are 
the separate valves, resistors, condensers and wires of yester- 
year. Today's large-scale integrated semi-conductor micro 
circuit can house thousands of individual electronic compo- 
nents on a small chip of silicon the size of a screw head. 

/ 

polarisation. These transmissions are glorious. What hap- 
pened? Nothing! The public ignored them. Everyone still 
listens on antiquated amplitude modulation receivers- 
statistically, so to speak. But engineers are not easily dis- 

couraged. 

SMALL IS BEAUTIFUL-AND CHEAP 
As an expatriate Londoner perhaps you will forgive me if 

I quote my favourite piece of London graffito: "God ¡s not 
dead-he is alive and well and working on a less ambitióus 
project!" The same goes for engineers. 

The other end of the television system from the home and 
hearth is, to engineers, more amenable to radical change. 
And radical the change is going to be. 

1 

as America has the largest backlog of antiquated technology 
of any country in history, so we are stuck with old-fashioned i. 
television transmissions which are a hybrid rag-bagof improvi- 
sation and almost incompatible technologies, which carry a 
quite unnecessary amount of repetitive data yet still reproduce 
inadequate detail, inadequate contrast, inadequate colour 
gamut, and pictures which lack most of the attributes of real 
life. lt is a system which gives the viewer and listener little 
choice and to which any graduate tea-boy engineer could no.w 
suggest improvement. 

What are we going to do about it? In the next few years- 
not much. We did something about our equally out-moded - 
radio transmissions, and duplicated our use of precious 
wavelengths with our stero f.m. transmissions using circular 

year; this feature is based on his lecture. 

ONE sees clearly the road a few yards ahead, makes out 
the shape of the cross-roads shortly to be reached, and 

even discerns the outlines of the hills in the distance. So 
whereabouts on our journey through time are we now? 
From where does our future begin? 

We nightly bring into the majority of our homes pictures 
and sound which are beautiful to the eye and a delight to 
the ear, and often to the intellect, at a price which most of 
us could once afford. I think our broadcasting is great! We 
roam the earth at will-not at our will, of course, but at the 
will of the programme director. 

But it has to be said categorically that, in the same way 

I L I 
l 

/ 

THE TECHNICAL POSSIBILITIES 
DR. BORIS TOWNSEND, Head of the IBA's Engineering 
Information Service, gave the first of this year's IBA 
Lectures at the Authority's headquarters in February of this 

To orrów's 
n 
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ENG 
In television, the evolutionary reduction in size and weight 

of television equipment has produced a revolutionary change 
in the medium, for as Valéry said, rephrasing Engels- 
similar figures exist only in pure geometry. Small, electronic, 
colour-cameras of low power-consumption are now in 
production and are giving immediate world coverage of 
important news events. These Electronic News Gathering 
developments will spread to the field production of drama 
and even to light entertainment programmes. If we wanted 
so to do, we could now operate a television service without 
much in the way of television studio complexes. 

An essential ingredient of this light-weight facility is a 
portable battery-operated colour video-tape-recorder. Now 
to make satisfactory replays of colour video-tape-recordings 
the machine has to work to a timing accuracy of around one 

Practical Electronics July 1978 
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of shorter wavelengths than light, and laboratories are 
currently utilising ultra-violet, X-rays, and electron-beam 
pattern-generation machines to continue this reduction in 
size. lt is an industry which is aiming at a dimensional 
precision two orders better than that to which mechanical 
engineering machine shops can work. 

MECHANISMS INTO MICROCIRCUITS 
Which brings me to a point of fundamental importance in 

our forecasting. The more recent history of manufacturing 
industry is that, despite the advantages of large-scale produc- 
tion and the replacement of labour by automatic machines, 
mechanisms grow more and more expensive to produce, 
while electronics become cheaper and cheaper. 

Compare the £70 monochrome television receiver, of 
ubious performance, which sold in 1938, with -its con- 

temporary £100 small motor-car: and then take today's 
large, bright, reliable monochrome television receiver, still at 

/ £70,'and its contemporary £2,000 mini. So whenever we can / replace mechanisms by electronics we shall. Whenever we 
can transfer a problem from the mechanical domain into the j electroniç domain, we shall-and indeed already do. 

These tiny microcircuits already make broadcasting equip- 
ment portàble in a sense little dreamt of by the early pioneers. 
Every swinging teenager has the ability to make an audio 

Throadcast tape of better quality than the phone-in pro- 
L 

grammes we permit. Sophisticated editing is possible in any- 
one's back-room, while multitrack tape-recording and its 
ubsequent re-processing can restore a semblance of pro- 

fessionalism to any amateur pop group. All this opens up 
new avenues of exploration to enterprising programme 
directors. And a parallel development is going to take place 
n television. Yet there are still surprising weaknesses in the 
quipment available for radio reporting, as will be testified 
y roving radio news crews attempting to establish a link 

back to base, or even to aim a microphone at an American 
'residenf. 

nicians' strike, the manager of one station gave to of his 
girl secretaries half-an-hour's instruction in the use of the 
ENG equipment and then sent them out to cover a story- 
which was later transmitted. This is not so much a cautionary 
tale for strikers and strike-breakers but more an encourage- 
ment to all actual and budding directors. Television pro- 
gramme-making is no longer necessarily capital intensive. 
Television directors need no longer rant about there being 
20 engineers between them and their actors, while pro- 
gramme-makers are no longer dependent on the owners of 
expensive studio complexes for permission to ply their trade. 

FILM 
Whilst I am still talking about analogue television t should 

not ignore film. CBS, of course, would say 'Why not?- 
film has gone from television !" As a forecast rather than a 
contemporary fact, CBS may have it right. But I cannot 
refrain from observing that the period of greatest innovation 
in the history of the sailing boat was in the 50 years following 
the invention of the steamship. We have not'heard the last 
of film. I have held in the palm of one hand a wórking proto- 
type of a professional 16mm film camera whic(irls so much 
smaller than any 3-tube electronic camera that he uncom- 
mitted observer is bound to say, why all the fuss about light- 
weight ENG? 

M 
Alexandra Palace 
the home of the first 
public service for London . 

(BBC copyright photograph) 

. 

are alike reduced. The cost of making an integrated circuit 
is proportional to its area and is more or less independent of 
its circuit complexity. The reduction in cost is staggering. An 
integrated circuit now costs about the same as an apple. As 
a result it is now practicable on the one hand to undertake 
electrical processes and functions of great complexity, and 
on the other hand to mass-produce cheaply for the home, 
devices which were once only to be found in capital-intensive 
studios. 

Will this trend continue? It can. The latest microcircuits 
are approaching size-reduction limits imposed on the photo- 
etching process by the wavelength of light-that is to say, 
individual parts of the circuit are not more than a few wave- 
lengths of light in size. Further reductions require radiations 

The technological solution has been to transcend the 
problem by abandoning the attempt to make such a precision 
mechanism. Instead, we make a small, cheap tape-transport 
mechanism and then correct all the recorded and replay 
timing-errors electronically, and subsequently, back at base-. 
a typical example of our foresaking mechanisms for micro- 
circuits. The ability to carry out this electronic correction 
in a Time Hase Corrector depends not only on a high com- 
plexity of microcircuits but also on the digital techniques of 
the second prong of our forward development thrust-of 
which more in a moment. 

ENG equipment is now sufficiently automatic to be used 
by any sensible person-providing maintenance back-up is 
available. Thus, last year. when NBC was suffering a tech- 

With small size comes a reduction in the cost of materials, thousandth part of one millionth of a second. it is not 
a reduction in weight, usually a reduction in power cou- possible to pull a magentic tape through a VTR with this 
sumption and a reduction in operating time, since the signals precision, even on a massive and expensive studio machine 
moving through the circuits have less distance to travel. The and certainly not on a small portable recorder subject to the 
failure rate also falls since the number of mechanical or gyroscopic effects of being carried or even of being used on 
soldered joints and the opportunities for operator mistakes a motor-cycle. 
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It may be that electronics, rather than killing off film, will 
save it; for as our electronic picture processing becomes more 
sophisticated, so we can rescue film from its own defects of 
colour mistracking, variable colour grading, frame bounce, 
spots, even grain-but we may not wish to do so. 

DIGITS 
But I keep straying, inevitably, in this review of where our 

technology is at the moment, into the second prong of our 
forward development thrust, which is based on computer 
technology. From continuously varying analogue signals in 
the studio and network we are about to change over to 
trains of constant amplitude pulses-to digital radio and 
digital television, using components developed for defence 
and for computers. Why?-you may ask. Are our pictures 
going to be sharper, or more colourful, or bigger, or be 
stereoscopic? Is our sound going to encompass a wider 
frequency range or have more attack? The honest answer is 
Nfl 

five million vaÍves, packed into a space abut the size of a 
wardrobe. In Venice last April we demonstrated to the 
Technical Committee of the European Broadcasting Union 
most of the components of an all-digital television studio; 
and we are now negotiating licences for the manufacture of 
digital video-tape-recorders to our IBA patents. 

Almost anything goes in the field of special effects, in- 
cluding compressing and inserting one camera picture into 
part of another, flipping the picture about an axis, reprocessing 
ENG signals to remove noise, and most of the other defects 
due to simple cameras, and lots of other processes which 
engineers had long regarded as impracticable. And, unlike 
film special effects, the results are available immediately. 

Digital pulses also enable us to add services to our existing 
broadcasts. By placing a string or two of fast pulse trains in 
the upper blank margin of our television pictures, engineers 
have given us a new information service-our ORACLE 
Teletext service, complete with simple computer graphics as 
well as typefaces. lt uses a great deal of computer technology 
both at the studio and in the home receiver. Although the 
receiver ORACLE circuits are much more complex than all 
the rest of the colour set put together, the additional cost of 

Certainly, live ENG is more immediate than film-but 
most ENG is not live. Film processing times are already 
shorter than the average time between ENG recording and 
ENG transmission, whilst Dr Land has demonstrated more 
or less instant-processing polaroid colour cine film using an 
additive colour process. 

DICE 
Digits enabled us to put into everyday operation, some five 

years ago, an all-electronic colour-picture standards-convertor 
to change programmes from the American System to the 
British System, and conversely, using electronic arithmetic. 
This convertor, named DICE. needed the eouivalent of some 

* 
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A repjica of the TV camera with which 
John Logie Baird first demonstrated his 
system in 1926. From the IBA 
Broadcasting Gallery. Compare this 
with the ENG camera above 
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Certainly digital signals will travel long distances better 
than analogue signals; that is to say, with less distortion and 
without picking up noise en roule. Certainly digital-or 
television-by-numbers-equipment can eliminate the line-up 
time of studio equipment and can reduce maintenance 
routines; however, for most of our present-day studio 
processes, digits do not yet offer any cost saving. Certainly 
they permit us to undertake an incredible range of picture 
processing and correction and special effects. 

The Philips LDK14 . 

ENG/EFP Camera 
and battery belt 

j 

i 

the ORACLE decoder is going to fall well below the cost of 
the colour receiver alone. 

MICROPROCESSED NETWORKS 
Computer technology can make decisive inroads into tele- 

vision operations as well as into television signals. The 
microprocessor, which is the central brain of computers, is 
now controlling many routine functions in television as well 
as in industry at large. lt is this kind of innovative technology, 

PHI Li 
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range and the mean lighting level between scenes ranges from with chroma-key, Magicarn, electronic captions and even 
deep gloom to high intensity. The severe technical constraints more sophisticated electronic graphics-generators. It will be 
thus placed on the television crew are giving rise to novel possible to quadruple the output of a graphics designer by 
signal-processing ideas of wide application. By 1984, cameras giving him an electronic drawing board. By moving his 
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processor control systems will speed-up editing for both 
film and tape. The acceptance of more natural-looking 
lighting in television pictures will combine with Continuous 
and simultaneous tape recording of the action as seen by 
each of several electronic cameras, with all cutting, mixing 
and editing taking place in the calm atmosphere of the post- 
production suite. 

The technical need for special lighting for television will 
disappear. Already the Lincoln Centre in New York televises 
its theatre productions of the Metropolitan Opera on the 
simple basis that the cameras must not intrude on the 
audience, and that the lighting and stage production will be 

exactly those which the stage director wants for his theatre 
audience; that is to say, many scenes have a huge conträst 

recoruea programme to ensure correct transmission trom 
automatic studios anywhere in the world, once the machine- 
minders have loaded the reel onto a replay machine-any 
replay machine, If the machine-minders put it on the wrong 
machine, the computer will merely change the machine 
assignments. If they don't put it on any machine, then the 
computer will ring alarms in the rest room as transmission 
time approaches, and will indicate the immediate action 
which it requires of the humans. 

DESIGNING ENGINEERS OUT 
The design engineers will engineer the operational engineers 

out of television. The design engineers will also engineer the 
scenery makers and the graphic designers out of television, 

machines before the I inch digital recorders get into large- 
scale production. 

Digital telecine machines with one-line readouts and 
simple mechanical transports with zero line-up time will 
appear. The studio camera pedestal can give way to the 
stabilised hand-held camera, and studio floors can develop 
ridges if they like, while developments in fade-reduction 
techniques for radio-microphones, together with a marked 
reduction in their size, will eliminate, at long last, the boom 
shadow. 

Real background scenery will be unnecessary, although 
super-stars will probably insist on having it. Toy scenery and 
chroma-key techniques will do, with computer control of the 
scenery camera, which looks into the miniature stage through 
a periscope, keeping the perspective of the background 
correct as the foreground camera is crabbed. After a few 
years, even the toy scenery will disappear. The scenery camera 
will look'at flatly lit photographs of the required background 
and the graphics computer will adjust the perspective and the 
shadows of the transmitted image as required. 

Post-production editing will increase and clever micro- 

will automatically produce suitable television pictures almost 
regardless of the scene lighting. 

Microprocessors and computers can play a major role in 
studios as well as in networks. Several broadcasters have 
already built very large studio complexes in which the technical 
facilities are assigned between studios by computer. It is 
technically feasible to operate the whole television system 
from VTR and telecine -eplay, through the continuity suite 
and master control, to network switching and transmitter, 
under the immediate control of computers rather than 
operators. The day's transmission schedule can be compiled 
in the computer memory over the preceding fortnight or so, 
item by item, as convenient. On the day itself, the computer 
will give a running commentary to the presentation controller 
on what it is doing, and on what it is going to do, and on the 
optimum way of slotting-in last minute re-arrangements. 

International discussions are going on about standardising 
the coded data which should be placed on the leader of every 

future as well as a television future. 
In radio, engineers are experimenting with surround sound 

systems as the next step forward from stereophonic sound- 
or perhaps I should describe it as a step backwards from two 
loudspeakers in front to two more behind you. Our ILR 
companies have already made several successful quadra- 
phonic broadcasts. 

NEW STUDIOS 
In television studios the 2 inch quadruplex video-tape- 

recorder is now clearly in its death throes, and will shortly be 
delegated to archival replay only. The 1 inch analogue helical 
scan recorders offer reductions in capital and running costs 
but will not have time to replace the 2 inch quadruplex 

four. Our new Regional Operations Centre, or ROC, at 
Croydon is controlling and monitoring some sixteen main 
stations with their nineteen relay transmitters stretching 
from the Channel Islands to the Wash. 

Microprocessors measure the signals pouring out from our 
transmitters and then display on our central television 
monitors, which are now more like computer-type visual 
display screens, not only data on the state of our transmis- 
sions, but coloured computer graphics of the circuits of any 
faulty transmitter, the fault diagnosis, the action which the 
transmitter may have already taken to cure its own problem, 
or the recommended repair procedure if human intervention 
is called for. This is all daily, routine, run-of-the-mill opera- 
tions for us. This is our IBA present, the base from which I 
shall be leaping into the future. Of course, it will be a radio 

__ 
g 

- 

: 
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and the management which is needed with it, that enables us 
to operate and maintain 400 transmitters with the same number _______ 
of staff as we needed for only 40 transmitters some dozen or 
so years ago. Internal 

I1I The automation of our network continues at an increasing 
view of. 

the LDK14 camera 
pace. In the next few years we shall reduce the control rooms 
for our country-wide transmitter network from fourteen to 
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while our domestic recorder compiled our own minority- 
taste programmes. Of course, one of the ORACLE Teletext 

Experimental digital video recording systems developed 
by the IBA 
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the answers. It could be that the television set will be in 
continual use-but rarely for television, for domestic video 
recorders and domestic video disc players will be common- 
place. ¡ forecast further improvements in receiver safety and 
reliability, and that we shall have no hesitation in leaving 
our home equipment running all night. 

All transmissions will carry coded pulses identifying them- 
selves and their programme classification. lt will be practicable 
to instruct the home recorder to record automatically our 
own selection of programmes or any programmes bearing a 
specified teletext code, to be stored ready for viewing, as 
convenient. 

Thus the recorder could play back to us over breakfast 
our own telenewspaper with a make-up previously decided 
by ourselves, such as only news items concerned with football 
or the international price of tin, or the Middle East situation. 
Our transmitters and studios could run all night churning out 
recorded, labelled, programmes mixed with live news reports, 

A-D Convertor Remote Control 
Test Signal Panel 
Generato 

i' J 

generation to lay down adequately strong signals in Euro- 
pean homes, and a year later it will begin to do precisely that, 
with television programmes. 

TELEVISION SET FOR TELEVISION? 
By the 1980s we can also expect the domestic television 

receiver to be as much a computer visual display unit as it is 
a television set and television will face even more competition 
than does radio. Microprocessors and LSIs will turn this 
colour VDU into an indoor games centre, covering every- 
thing from chess to clay pigeon shooting; children could do 
their homework on it and perhaps hand-in a magnetic print- 
Out to their teacher next day, eliminating complaints about 
illegible hand-writing, and permitting machine checking of 

RAD IORACLE 
Our radio transmissions will carry additional pulses to 

indicate on the receiver tuning display the name and frequency 
of the station we are tuned to-further pulses will be relayed 
from the radio to our visual display unit-sorry, part-time 
television set-to give us sleeve notes on the music being 
played, or the developing synopsis of the radio drama for 
the benefit of those listeners who missed the beginning of the 
story; that is to say, a form of RADIORACLE. 

VTR Record/Replay 
ElectronIcs 

D-A Convertor VTR Machine Mixer with 
I 

for repair. 

7T IN THE SKY? 
Satellites, of course, are going to play an increasingly 

important role in television, despite the fact that the geo- 
stationary orbit already has some 400 man-made objects in 
its rather narrow equatorial annulus. We are only two years 
or so away from our ENG crews being able to send their 
news pictures straight into the sky, to a satellite, for im- 
mediate world-wide distribution, rather than going through 
the slow and tedious procedures of arranging terrestrial links 
with their PTTs. 

Networked programmes can be fed to our earthbound 
television and radio transmitters from a satellite in space, 
which could be cheaper than paying Post Office charges for 
terrestrial links. It is clear that direct broadcasting from 
satellites straight into everyone's home will become practi- 
cable in the 1980s. The service is already planned. Five 
television channels in the 12GHz frequency band have been 
allocated to each European country. The heavy-platform 
sateibte will be launched in 1981, carrying sufficient power 

elevision, although it is practicable with small screens f the 
viewer will wear polaroid spectacles, while the more dreamy- 
eyed physicists can visualise moving colour pictures in depth 
using holography. 

An improved light valve, and practical methods of scanning 
laster beams, are still awaited; but perhaps the race for a 
better television display will be won by a fast-acting colour 
liquid-crystal display. Very fast, but dim, light modulators 
are already in use as sending-transducers in fibre-optic 
communication channels. 

The cheapness of such glass telecommunication cables will 
make it economical to provide a wideband communication 
channel into every home, perhaps with a two-way inter- 
active connection back to the local exchange. But I see no 
effective use of such a system until we have small, very high- 
density, electronic memories with multiple simultaneous 
access, so that central television programme libraries become 
practicable. Considerable research is in progress into such 
memories, for both defence and the computer industry, but I 
do not see it happening until the 1990s. When it does, we may 
need to redefine the terms "wireless" and "broadcasting". 

a ea y has in the machine store, or to show it from a dif- 
f e perspective, or with different lighting. 

Design engineers are also designing maintenance engineers 
out of television. One large television equipment manufac- 
turer with a world-wide market is considering building into 
its products a self-diagnostic fault-analysis routine so that if 

one of its video-tape machines, say in the remoter parts of the 
Upper Volta, is too sophisticated for the local operator to 
handle, then the factory computer can interrogate the Upper 
Volta VTR via a satellite. The factory computer will then 
either adjust the remote television machine or will instruct 
the overseas human operator on which module to replace. 
The faulty module will then be airmailed back to the factory 

lt seems to me that our development engineers may do more 
to save the Welsh language by keeping our transmitters on-air 
throughout the night, than do those who put them off-air in 
the evening. 

WANTED 
What of things which we may not have in the l980s? At 

the moment I see no signs of a large, bright, practical, flat 
semi-conductor colour television display screen. We are 
waiting for the unpredictable breakthrough in material 
technology, which I expect to come in the middle of the next 
decade. 

I see no indication that anyone is anxious to have 3-D 

electronic pen over his action area he will instruct a computer pages will be providing captions to the programmes for the 
to store his design and/or display it on television monitors, benefit of the hard of hearing. 
The designer will be able to ask the machine to do it again in I am saying that we could now take broadcasting out of. 
a different colour, to draw it larger or smaller, to replicate the real time, with a more convenient service to everyone, better 
design twenty times around the edge of the frame, or to add, utilisation of our capital investment in transmitters and 
the company logo, or to overlay any other design which he receivers, and a better service to minority viewers and listeners. 
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1984 
But one of the things we may have to do by 1984 is to replan 

our then obsolete vhf. 405-line monochrome transmissions. 
I expect that we shall lose the use of these frequencies for 

y television, which will be a pity, for Band Ill has excellent 
propagation characteristics for our purposes. Nevertheless, t 
expect the engineers to put up a case for a new televisjoh 
service in the band using the latest technologies-that is to 

want? What will the governments of the 1980s permit? 
What will the public of the 1980s pay for? Who will tell us? 
Or is everyone saying with Thurber "Progress is all very well, 
but it has gone on long enough!"? 

My own inclination is to tell the engineers to press on and 
take their own foolhardy decisions, for I believe with Francis 
Bacon that truth comes out of error more readily than out of 
confusion. But at least you should know that engineers are 
listening for an answer. * 
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against electronic hi-jacking of the progran3mes. The inter- 
national spectaculars would carry international advertising 
from the multi-national companies. lt would call for entre- 
preneurs of stature, but then we have them in ITV. 

Although t have only strayed into the middle of the next 
decade in my forecasting, I am already into a "Gee Whiz" 
situation, and ¡ have ignored the two or three unpredictable 
breakthroughs in basic science and materials engineering 
which we can reasonably and statistically expect in this 
period. One could assert that there will be nothing remarkable 
in the 1980s, because almost anything we wish to do with 
our technology will be feasible. We shall have lost our 
ability to impress ourselves. 

1989 

Our technology has reached a rather exciting stage-a 
very democratic stage-an open stage. Television research 
engineers have some powerful technologies at their disposal, 
and organisational methods which enable them to move fast 
in meeting a demand. The question is no longer "What is 
possible?" We have to decide between a bewildering array of 
possibilities. Almost anything materialistic is now technically 
plausible. The problem for us is of a distinctly different 
character from the problem facing Nipkow. And it seems to 
me that it is not a problem which should be left to engineers. 

¡t is no longer a question of what can the engineers do? 
lt is a case of what will the programme makers of the l980s 

EUROPEAN PROGRAMME COMPLEX 
The second option which I see unfolding before us is very 

different, but is also based on the inexorable logic of the new 
technologies. A geostationary broadcastingsatellite, positioned 
over Uganda with a reasonable northward-facing aerial, can. 
see at least half-a-billion viewers. This size of ad-mass is 
worthy of a moment's thoughtful contemplation. Half a 
billion. There is no technical difficulty in associating numerous 
sound channels with each of the vision programmes, and each 
sound channel can be in a different language. 

The size of such an audience warrants spending prodigious 
sums on international spectaculars, which I expect to see 
produced in a massive computer-run television complex 
equipped with every technical refinement, including security 

The DICE colour picture standards converter 

say, they will propose a type of service which is an advance in 
engineering terms; for example, better definition, more 
scanning lines, larger pictures, tone gradation scales tailored 
to human physiology (and I hope a certain technical flexibility 
to make television more helpful in teaching the handicapped 
child with abnormal physiology). 

bancs. 
Such community-television studios will be modelled on 

our successful Independent Local Radio stations, for it will 
be technically feasible to operate a television company with 
not much more equipment than one of our present-day ILR 
stations. The IBA Quality Control engineer will call to carry 
out regular tests on the magic black-box picture processor to 
ensure that the station output meets our engineering Code of 
Practice. The sales staff will carry ENG equipment in their 
cars, and between calls on advertisers will cover the local - 

action, such as it may be. Small, in television, will be beautiful, 
local, democratic and very profitable. 

: 
-i- 

o 

'L- - 

I expect to see further development of our medium-wave 
radio. lt is possible to extend the top note response of 
medium-wave radio reception in an artificial but adequate 
manner, and it is also possible to transmit stereo on medium- 
wave. 

lt will be possible to provide out-of-city radio to motorists - -- 
from a broadcasting radio satellite, but further advances in 
receiver aerial design are needed and will take a few years to 
develop. However, this could be the cheapest way of providing 
multi-channel radio services designed for motorists. - - - - 
SMALL IS DEMOCRATIC 

The television technical developments which I am fore- - -__I 

casting carry with them their specific logic for their own 
exploitation, and I see two quite different forms of tele- 
vision service emerging. r 

Firstly, any local community will be able to produce its 
own television news and local affairs programmes, and inter- 
sperse them with old films or even dramas shot in the neigh- 
bouring National Trust Property. The small light-weight 
equipment, backed-up by magic black-boxes of electronics 
which remove all the picture defects of the tiny cameras and 
recorders, will be combined with cassette video recorders and 
video disc players to give us community television, using - ________________ .. - 
transmission frequencies in, or just above, our current u.h:f. - 
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°v 
I O O O O O O O 1 +0098V 

1 0 0 0 0 0 0 0 0 -0098V 
Etc. 
The power supp'y can be set to ±0.1V d.c. 

Fig. 1. A circuit which provides a precision power supply voltage. The switch program is shown in part 
on the right 
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+15v 

DIA CONVERTER 
ANALOG OUT 

are needed. 
- To ensure no random states at power on 

J16 " tIme, these new devices have a built In - power-on-clear, and to keep your buses 
healthy, the inputs are of the low power 
type. 

out for less than £15; compare that to the 
cost of LSI Chips! ___________ 

You should be able to get 64 in and 64 

20 21 22 23 24 25 26 27 0 Bit Vout 
1 1 1 1 1 1 1 1 1 +25v 

___________ 1 1 1 1 1 1 1 1 0 -25V 

¿ 
Vout 

o 1 0 1 1 0 0 1 1 +15v 
0 1 0 1 1 0 0 1 0 -15v 

work, even if you knew how! 
Well this is one particular problem 

which need not stump you anymore thanks 
to Intersil who have brought out a sort of 
hairy-chested 741 which, in one of its 
three versions, can deliver 2.7 amps with 
a 48 volt output swing. Coded ICH 8510/ 
20/30, the new circuits are mounted in 
eight lead T03 power transistor packages 
and feature full short circuit protection so 
that they can be used to drive up to 0.1 
horsepower motors as well as solenoids, 
actuators and what-have-you. 

When' you start to get ambitious with 
your pet microprocessor, you will want to 
wire it up to all the switches, lamps, and 
lawn sprinklers which live in the outside 
world, and that means that you will want 
ports. 

You will no doubt be tempted to use the 
all-powerful, programmable LSI parallel 
interface chips such as the Intel 8255A, 
which offers 24 I/O lines which can be 
programmed in groups of eight into any 
of three modes (Input-Output-Bidirec- 
tional). 

source (NE591) up to 300 miliamps each. 
The 590 comes in cheap sixteen pin 

d.i.l. form, like the SN74251, while the 591 
uses an eighteen pin d.i.p. to allow the 
output stages to operate from a 'higher- 
than Vcc" supply. 

CHIP CONNECTIONS 
To use these chips, connect the three 

least significant bits of the address bus 
to the address inputs and use the appro- 
priate control signal to drive CE which 
latches the data into the ports. As with the 
input scheme, each chip latches one bit 
foreach port, and again no extra decoders 

HORSEPOWER DRIVER 
The ready availability of pre-packaged 

analogue circuit blocks (for example the 
741 operational amplifier) has made it pos- 
sible for anyone who can read a data sheet 
to become a designer in what used to be 
a difficult and complex field. The new 
found ability to carry out system level 
design has done a lot to make our hobby 
more rewarding, and so any extension of 
the "building-block" principle into new 
areas is always welcome. 

The trouble is that the system design 
approach has its limitations. There are 
always problems turning up which cannot 
be solved with off-the-shelf integrated 
circuits, and at this point we can some- 
times feel our design knowledge wearing 
a bit thin! 

Consider the problem of building an 
operational amplifier which can source 
and sink not the few milliamps of the 741, 
but let's say a couple of amps to drive a 
d.c.. servo motor. You could of course 
hang a couple of Darlington transistors on 
the output of a 741 and perhaps even build 
in some fancy current limiting circuitry to 
stop the thing exploding when the motor 
stalls. but this would mean auite a lot of 

Inside the can is not a single monolithic 
chip but a standard 741 chip married with 
a special driver chip on a beryllium oxide 
substrate to form what is termed a hybrid 
circuit. 

DIGITALLY 
PROGRAMMABLE P.S.0 

One particular application example in 
the data sheet attracted my attention; an 
ICH 8530 was shown connected to a digital 
to analogue converter (DAC) to provide 
a precision variable regulated d.c. power 
supply which could be programmed with 
an eight bit word over an output voltage 
range of minus 25 volts to pIus 25 volts 
with a 3 amp output current rating. Using 
a binary coded decimal type DAC would 
enable thumbwheel switches to be used 
to set the output voltage, and with three 
decades, a 01 volt resolution could be 
achieved (Fig. 1). 

If power supplies and motors are not 
your line, well these versatile building 
blocks make useful audio power amplifiers 
too! 

CHEAPER PORTS 

If you need flexibility and relatively few 
I/O lines, this is the best choice, but if you 
need lots of inputs and outputs which are 
defined in advance, the job can be done 
much cheaper with standard TTL, if you 
know how! 

TTL is best when you can justify around 
64 Input lines and 64 output lines as six- 
teen eight bit ports, and obviously not all 
applications need this sort of capability. 
For the inputs use eight SN74251 three- 
state-output, eight input, data selectors. 
Each input to a particular chip will form 
one line at a particular port address, the 
eight chips give the eight lines per port 
needed by most micros, and no addi- 
tional address decoding will be needed. 

Outputs have posed more of a problem 
until recently, because output information 
is only available on the bus for a short 
period, and therefore needs to be latched 
by the output port itself. Signetics have 
now introduced an ideal TTL solution to 
the output problem in the shape of their 
NE590 and NE591 eight bit addressable, 
latched, peripheral drivers which not only 
have the correct logical formulation but 
also the benefit of sturdy Darlington out- 
put stages which can sink (NE590) or 

emìcon i u' cor ULIPLAII L000 
FEATURING : ICH 8510/20/30 NE590/591 R. ; COles 

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


250-0-250V TOrnA 6-3, 2A (3-45 
250-O-250 6OnIA. 6-3V 3-SA. 63V 160,5V 26 (460 
350-O-35080r,rA.6-3V3-SA.6'3VIA0rSV2A (5-60 
300-0--300 120n,A 206 3V 2A CT., 6-3V 26 (6-54 
220V 45r,rA, 63V 26 (1-75 
HEATER TRANS. 6-3V 36, (I-45. Amp. (1.00 
GENERAL PURPOSE LOW VOLTAGE. Topped outputs at 
263.4.5.6. 8.9, IO, 12, tS. 18.24 and 30V (5-30 
tA. 6, 8. tO. 12. 16, 18. 20. 24, 30. 36. 40, 48. 60 ES-30 

26. 6.8. lO. 12. 16. 18. 20, 24. 30. 36.40.48.60 (6-50 
36, 6,8, 10. 12, 16, It, 20, 24. 30. 36. 40, 46. 60 (lIDO 
56,6,8.10, 12. 16, lB. 20,24,30.36.40,48.60 (14.50 
5,8, 10, 16v fA (2. 12V lOOmA (1. 12V 300mA EI. 
tao ISO,r,A (9.30 40V au is,p,O 10v i 30V (295 
20v 2a (2, 3092flC295 30v 5034V 2AC,, n 75. 
2e ISV 50 (9. 12 -0- i2V2 C'IO 12 95. 
20-O-200 IA £299. 300146(27520V IA £230. 
803.00 (2.75 50V. 300.300 0' 20-O-20V, ru flse. 
30-0-3020E,. 9V 2SOVA (t-30. 

U ?I- AUTO TRANSFORMERS. 115V to 230v or 230V to 115v 
150W £5; 250W 664 400W £7; 500W (8. 
CHARGER TIANSFORMERS. Input 200/250V for 6 or 12V 

I fA £2.75; 46(520. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 6 or 12v outputs 
lA 400- 2A 55p; 4A 9Sp. HALF WAVE 12V ifA 25p. 

GROUP 2225rr 
121930W - - - 

4, 8 or 16 Ohms. I L. 
P051(1 . 

GROUP "35" - 

esms, £14 R.C.S. DISCO DECK 

GROUP 50112m 
Post r SINGLE RECORD PLAYER 

lOIn 50W f Itted with auto stop, stereo compatIble cartridge. Basoplale. SIze 
40,80, 16 ohres wIth 

- 81 o 6+in. Turntable. S:Ze 7irr diameter. c.c. mains. 220.250V.. 
aluminium presence dome. 

POsI LI-60 
3 speeds plays all size records Post 
Two to, 615. Post 75p. asp 

GROUP 50115m HEAVY METAL PLINTHS 
80, 16 ohms, Witt, P.V.C. Cose,. Cut out for most G.S.A. or 

Gurrard decks. Siloor finish. Post LI-60 
o4800, Group PA Ceblnet irr stock. Send fo, 

grey 
Model ::A::. S:ze t2 oI4Bolfln. 

Post (1 30 
Leetlet.' Cebinet Fittings, HendIe, Corners, 

- Mo el B - S:ze 1 6 -- 
Feat, Cosering MaterIel eli In stock, Estre Large Ptinth end Coonr. l'or transcrIpt or, decke. Size 

20 to I 7f w Sirt. uncut beard, Shop callers only 618-50. 

U.K. RETURN OF POST MAIL ORDER SERVICE also WORLDWIDE EXPORT SERVICE 

RC S. 10 WATT 
AMPLIFIER KIT 

... 5i! 
this kit is saltable for record players, tepe play beck, gallare, 
electronic Instruments or small PA, systems. Two versions are 

available, The mono kit uses 13 semiconduCtors. The Stereo kit 
uses 22 semiConductors. Both kIts have printed front panel and 
uolume. bass and treble controls. Spec. 10W output into 8 Ohms. 
7W ieto 15 ohms. Response 20c/s to OOkCls. 
input 100M.V. high imp. Size 93e 3e 21e. NC meine operated. 

£12.50 £20 
Easy to build, Fall Instructions supplied. 

ELAC SPEAKER 
10 inch £4.50 
Ribbed cone. Large ceramic 
magnet 50-16000 C/S. 
Bass resonance 55 c/s. 10W. 
15 ohm Impedance. 

RCS STEREO PRE-AMP KIT. Ali palis to buIld this pm-amp. 
Inputs tom hIgh, medium or low Imp. per channel, with oolumn 
control and P.C. Board. Cae be ganged to make multi-way mlaers. 

£2.95 Post 35p 

MAINS TRANSFORMERS ALL POST 

MONO PRE-AMPLIFIER 
A mains operated solid stata pro-amplifier unit designed 
IO Compliment amplifiers without low level phono and tape 
input stages. This tree standing cabinet incorporatea 
circuitry tor automatic R.I.A.A. equahsation on magnetic 
phono input and NAB. eaualisation for 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. 
Size 6 u 33 n 2m. 

£4.50 ea.- 2for8. e 
Post 50p. 

BAKER MAJOR 12 INCH £15 

30-14.500 cdc. 121e double cone, woofe, 
Post (l'oc 

and tweeter cone together with a BAKER 
- ceramic magnet assembly having a flua 

density of 14,000 gauss and a 10101 flua 
r., of 145,000 Maxwell,. Bass resonance 

40 05. Ruled 25W, 

¡ 
NOTE: 4 oro or 16 ohms avaIlable. 

4 Module kit, 30-17.000 cl, with' twheter, 
crossover, baffle. 19 o 1291e, 
Instructions. As Illustrated. 
Please Stale cor sur 16 ohms. Post (160 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand up to long 
perIods o! electronic power. As used by leading 
groups end discos. Useful response 30-13,000 
Cas Bass Resonance 55 cis, - 

ROBUST BLACK PLASTIC BOX 
Size 63 o 33 o 2m with brushed aluminium £1.50 
fada, Ideal for constructional projects. Posi top 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE-AMPLIFIER-BRITISH MADE £1 . 45 
Ideal fon Mike. Tape, PU.. Guitar. Battery 8-12V or H T line 200-300V 
d.c. Operation, Sian 19 e 1 s 9m, 25 Cas to 25 kc,s. 26 dB gern For 
valve Or transistor equipment. lnsrrucrmons supplied 

ELECTRO MAGNETIC 
PENDULUM MECHANISM Post 30P 

15V d.c. OperatIon 00er 300 hours continuous on SF2 battery, fully 
adiuslable swing and speed, Ideal displays, teaching electro 
magnetism or for metronome, strobe. ntc. . 

BSR AUTOCHANGER 
Plays l2tn. lOin or 71e records Aulo or 
Manual. A high quality unit backed by 
BSR reliability with 12 months 
guarantee. c.c. 200.250V. SIze f39 o 

r 

119m. Above motor board 34m. Below ,u' 
motor board 291e. - 
With sTEREO/MONO CARTRIDGE £1 2-95 All Post 75p 
5ingle Player version El 5.50 
BSR P128 with Magnetic Cartridge £24.50 
GARRARD AUTOCHANGER plays all records £1495 
BSR P163 BELT DRIVE DECK, less cartridge £27.50 
GARRARD AP76 5iegle Player less Cartridge f27,50 
BSRDELUXEAUTOCHANGER - 
Features balanced arm. Caning device, 
stylas pressare gaun, 3 Speed - plays i 

all size records, r'ined with stereo j Pi 

ceramic cartridge. Size: 
£17.50 \\ 

"_' 
13v l2lns. Post Lt. 
Or with Sonotone 0100 £21.50 

_____'' ' 

magnetic cartridge 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON, U.K. Tel. 01-684 1665 
Minitnam posi 30p. Acces./Ea,ocird and B.CiayCSrd/Visa. Sate, doy despitch. Radio Books and Components Lists 20p. Open 9-6 Wed. 9--1 Sot. 9-S (Closed fa, lonch 1.15-2.30) 
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GOODMAN'S COMPACT 12m 

BASS WOOFER 
Standard 12m diameter flaing with cut sides 
10fb square. 14.000 gauss magnet. 30. wult 
r.m.s. 4 Ohm impedance. Bass resonance: 30 
c.p.s. Frequency respOnse. 30-8,000 C.p.s. 't- -' 
£10.95 each. Post £1.00. 20 Watt model £9.95. - 

10 WATT PER CHANNEL STEREO AMPLIFIER 
In chassis form. AC. mains operated. Volume. 
balance, treble and bass slider Controls. 
Pick up and tape inputs. Recording output. Socket. 
Front panel size: 16.} x ifin. 
Chassis size: 13 x l'Sin. Bargain 

Post 50p 

HEATING ELEMENTS 
Sipe 10f e o Win. Operating collego 20250V c.C. 250W 
appros, Saltable tot Heatiflg Pads, Food Warmers. Convector 
Heaters. etc, Hast be Clamped between two streets ot metal or 
asbestos. 

ONLY 40p EACH (FOUR FOR £1.50) 
ALL POST PAID-Discoanis tor quantity. 

.M.I. 13 X 8111 4 ê 

5PEAKER SALE! 1. 
With tweeter. And crossover. ,1 

State 4 orB ohm. 

10W Model £795 
Post 45p 

15W model ' £1050 
4 ohms Post 65p 

20W model £1150 . : 

8orl5ohms Postl5p 

TEAK VENEER Hi-Fi SPEAKER CABINETS 

MODEL "A" 200 13x 12m. 
For 12m, dia, or lOin. speaker. 
Illustrated £14.50 PostCl.60 
MODEL "B' BOOKSHELF 
For 130 8m. EMI 
Loudspeakers. . , Post 

R.C.S. BOOKSHELF complete with 
speakers. Size 14 s 9 s 6m. approx. 
Restonse 50 to 14,000 cps 
12 watt rms 8 ohms £19 pair Post LibO 
ACOUSTIC WADDING 18m, wide, 2Opft. 

BAKER 150 WATT 
ALL PURPOSE - 

TRANSISTOR . - 

AMPLIFIER 
ideal for Groups. Disco, P.8 and Musical Instruments. 4 inputs 
speech and music. 4 way mining. Output 
4/8116 Ohm. a.c. MaIns 240v. Cart. 
Separate treble and bass controls. Lt 50 

NEW DISCO 100 WATT" £59 
ALL TRANSISTOR AMPLIFIER Car,, LI 
2 inputs. 4 Outputs separate volume treble and bass controls. Ideal 
disco Or slave amplifier chassis. Hade by Jenn,ngs 

R.C.S. SOUND TO LIGHT DISPLAY MK II 
Complete kit of parts with R.C.S. printed circuit. Three 
1000w channels. Will operate from 2OrnV signal source. 
CABINET extra £4. KIT =117.00 

GOODMANS CONE TWEETER 
15.000 eis. 25w 40Cm. Price £3' 25 
3 WAY CROSSOVER WITH TREBLE & MID RANGE 
CONTROLS. 50 WATT. £5 POST £ t: 

R.C.S. 100 WATT VALVE 
AMPLIFIER CHASSIS 

1g 

r' ..' .' ., 

'-w---- 
Prolessionel model. . Our Inputs. Treble, Bass, Master volume 
Controls, Ideal disco. P.A or groups. SAE. tor £94 detaIls, 5 Speaker outputs. 3 or O or 15 ohm, 100V line to 
Order. SuItable carrying case £16-SO. pias £2'SO carr. 

LOW VOLTAGE ELECTROLYTICS 
t. 2. 4. 5. 0, 16. 25. 30, 50, tOO. 200mF 15V i5p. SOOmF 12v ISp; 
25V 20p; 50v 30p. t000mF 12V lip; 25V 35p; 50V 4ip; 100V TOp. 
2000mF 8V 250; 25v 420. 2500mF 50v h2p; 3000reF 25V. 47p; 
50V 65p. 3900mF 100V Cl-60. 4700mF 03V Cl-20. 5000mF 6V Psp' 
12V 42p; 25v 75p; 35v Osp; 5600reF 76V £1.60; 1200/76V 40p. 

R.C.S. LOW VOLTAGE STABILISED 
POWER PACK KITS 
All pans and instructions with Zener diode. 
prided circuit rectifiers and double wound 
mains translormer. Input 2081240V ac. Output Post Sp 
voilages available 6'or 7'S or 9 or 12V d.c. ap to lOOmA or less, 
Size 3 e 2f a if in. Please state voltage required, 

TINTED PLASTIC COVERS ONLY 
Sizes: 14' X 12fo4'in,f3. 
16 x l4j O 3m. £3.15. 16* n l4tt 4in.4. 
15 X 13' x 3irr, £3,50, 17+ X 9f X 34m,03. 
144 x 13 x 24m. Rosenwood sides £4. 
Ideal tor record decks, tape decks. etc. Post 75p 

BAKER HI-FI SPEAKERS 
HIGH QUALITY-BRITISH MADE 

SUPERB - £22 
. 

....s88 Post £160 ' 11u1 ca Evasi 
Quality loudspeaker, law cone resonance 
ensures ciear reprcdacr.Xn X? the deepesi S 
bass Special copper Once and concentric 
tweeter cane. Full range reproduction with 
remarkable etticiency in the upper 
register. 
Bass Resonance 2S eis 
Flau Density 16,500 gauss 
Usetul response - 20-flOW eis 

AUDITORiUM £21 
12m 35 watt O 

A full ran9n reproducer for high pOwnr. 
Electric Guitars, public address, multi' 
speaker systems. electric organs. ideal for 
Hi-Fm and Discotheques 
Bass Resonance 35 c/s 
Flut Density IS.000 gauss I ./ 
Usetat response 25-16.000 cts 
Our 16 Ohms models, 

AUDITORIUM £26 
15m 45 watt PolL1 60 

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 23m, sides. 6 0 4m. 
95p; 8 0 6m. £1.40; lox lin. £1.55;'14 s 9m. £1.90; 16 n 6m. 
£1.85; 12 n 3m. £1.20; 160 lOIn. £2.20; 12 x 81n. £1.70. 
ALUMINIUM PANELS. 18 s.w.g 6 X 4mO. 24p; 8 X 6m. 38p; 
10 n 7m. 54p; 12 n 5m. 5Op; 12 s Bin, lOp; 16 X Bin.' lop; 
l4o9in.94p;l2xl2in.01;t6slomn.Ei.16, 
ALUMINIUM ANGLE BRACKET. 6xlx lin. isp. 
ALUMINIUM BOXES, MANY SIZES IN SYOCK 
45 2 o 2m. 86p; 3 x2 X lin. 85p; 6 X4X2ie. 95p;8X6e 31n. 
£1,50; 9 54 X Sin. £1.70; 12040 4m. £1.95. 

THE"It4STANT" BULKTAPE - 
ERASER a HEAD DEMAGNETfSER. 
Suitable tor cassn?fns. and ami siles of 
tape reels. oc, mains 200/240V " - 
Leaflet SAE, Post 

£4'gS sop .. - 
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A wide range of other technical and professional courses 
are available including GCE. 

ICS careers guide. 
Post this coupon or phone today for free 

Name 

Address_____________________________________ 

Age 

I ICS 
To CS. Dept 273 W, lntertext House. 
London SW8 4UJ 
ortelephorte 01-622 9911 (aH hours) 

POWER AMPLIFIER MODULES Home Euo,pe 

CE 608 60W/8 ohno 35-8-35V £1630 f1660 
CE 1004 100W/4 theo 35-0-35V f1822 f8830 
CE 8008 100W/8 ohno 45.0-45V f2322 f2300 
CE I 704 1 70W/4 Ohnit 450-45v f2912 £28.46 

CE I 708 170W/U olino 60-0.606 £31.90 £31,04 

TOROID6L POWER SUPPLIES, 
CPS I to,2nCE 608m I oCE 8004 £14.47 L1U.4D 
CP5 2 lo, 2* CE 1004012/40 CE 608 £1682 £20.57 
CPS 380,2 CE 1008 oil CR1704 £17.66 £21.36 
CPS 480,8 oCE 1008 £15,31 £19.19 
CPS S loo I o CE 1708 f22,68 £26.60 
CPS BIo, 2 oCE 1704o,2 oCR 8708 £2399 £27.70 

T.H.D. TYPICALLY <.02% ANY 
POWER, lkHa.8 OHMS 

lID. INSIGNIFICANT 
SLEW RATE LIMIT, 20V/pS 
S/N RATIO :11049 
FRED. RESPONSE, tOHz-35kHa.-3dB 
STABILITY :UNCONDITIONAL 
PROTECTION DRIVES ANY LOAD 

SAFELY 
SENSITIVITY : 775onV I250,,,V or 

lOOo,,V ON REQUEST) 
SIZE 'l2Oo8Ox25000e, 

HEATSDdKS 
' CRIMSON ELEKTRIK 

LIGHT DUTY SOrno, 2°C/W 
MEDIUM POWER lOOnini I.4°DW 

£890 f1 38 
£1.60 £140 

I Please note our new address 
DISCO/GROUP 150mo, I.I°C1W £130 £3.65 and telephone number: 
THERMAL CUT.081S lA STAMFORD STREET. 
4e,tnnended Io, inp,toed i001liolill LE IC ESTE R LE i 6N L 
70°C Io, uoe osith Foro 8e Healoink £8.60 £1.90 
40°Cla, use with Faro Cooled Healoink £8,60 £1.90 Telephone: (0533) 537722 

Horno prices include VAT, and poslage. COD. 9Op entra, £100 lient. Eopoet roo problem. 
European prices include carriage, insurance and handlin9. payment in StsrIing by bank 
draft. P.O., International Giro or Money Order. Outside Europe. please write br speciRc 
quote by return. Sand SAE or two International Reply Coupons lo, lull literature. 
Fasoumable Irade quantity price lint on request. High otuality pre-arep circuil 2Op. 

Radio Servicing Theory 
Rodio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 

Colour T.V. Serviing 
Electronic Engineering & Maintenance 
Computer Engineering and Programming 
Radio. T.V. and Audio. Engineering & Servicing 
Electrical Engineering, Installations & Contracting 

Other Car..r Coursas 

TWO NEW SUPERMODULES: 
170W UNTO 4 OR 8 OHMS 

S 

F 

8y popular demand we have designed higher powered versions of our weil keowe 
modules, The CE 1704 which gives t 70W ero 4 Ohms and the CE 1708 which gives 
170W into 8 ohms are physically similar to the original Typen and have the same 
combination of compatible performance foatures which makes CRIMSON amplihuation 
audibly superior to the competition and the oviy choice if you have an ear for music. 
We have also produced suitable power supplies which agaie use our superb TOROIOAJ.. 
TRANSFORMERS, oely 50mm high, with e 120-240 primary and single bolt fixing. 
Write or phoee tor more intormatioe ucd biased opinions. 

technical training field. You study at the time and pace 
tbat Suits YOU best and in your own home. In the words 
of one of our many successful students: "Since starting 
my course, my salary has trebled and I am expecting a 

further increase when my course is completed." 

City and Guilds C.rtiticatis 

Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, T.V. Electronics Technicians 
Technical Communications 

over £25. Discounts available MONtHLY BARGAIÑ LIsi's - 

where cash (P.O. or cheque) S A.E. brings monthly list of bargains. 
Also Current Quick reference price list of all 

is sent with order, ranges. 

Cast, witt, ,,de, PO. or choque pacobin to hiecrrovrnu, Ud) o, yoU, AccesO o, Rarcla,c.,d timber. 
TRADE aND INDUSTRIAS. ENQUIRIES INVITED 

For all round satisfaction - be safe - buy it from ELECTRO VALUE 

ELECTROVAIIJE LTD 
Dept PE?. 28 St Judes Rd. Englefleld Green. Egham. Surrey TW2O OHB. 
Phone Egham 3603: Telex 264475. 
Northern Branch (Personal shoppers only) 680 Burnage Lane, Bumage. 
Manchester M19 1NA. Phone (061)432 4945. 

more secur. jobs tri the field of 
electrOnIcS-nOw lt can be your turn. 

Whether you sr. s newcomer to the field 
or already working in the industry, CS can 

provide you with the sp.ci.11sed traIning so essential 
success. 

i 
Personal Tuition and Guaranteed Succass 

I 

The expert arid personel guidance by fully qualified 
tufors, backed by the ICS guarantee of tuition until 
successful, is the key to our outstanding record in the 

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS 

SIEMENS CAPACITO RS 
World famoes for quality ucd depesdabdmt'y - 

kEsT9:ipach.: 
metal film. metal 

PCA TYPES - 7.5mm PCM 0.001 to 0.01 asti 1 watt cathos Sp ea': good geas- 

Sp each: 0.15 to 0.047 6P ea. 
y discovers. Magsetic field depesdeflt 

(row £1.50. Hall Effect front £1.23. 
CERAMIC 2tti,n Pc'l Ot, .O22 r' SI EM E NS TRANSISTORS 
0.033.0.047 Sp eu: 0.068 6P ea: 0.1 7P. Silicon ope and psp from 8p ea: LEDo, red 
ELECTROLYTICS - 1/100. 10/25. 10/63. iSp: yellow or green 23p (3 or Smrmrl: 
100/2e. etc. For full range see our current lists. Photo transistans horn ?6p. 

KEEN PRICES * GOOD SEVlCE * WIDE RANGES 
DISCOM NT VAT. - Add 8% to value of Order or 

123% with items marked' 
5% if list value of order (No VAT. on ooerseas ordersi 

over £1 O Goods Sect post free os C.W.0. orders te 

O.K. 00er (5 list cabe. If oflder, add 27p 
1 0% if list value of order per order. 

hslpsd thOulands 
CS have 

W - oS ambitious people 
to move up Into higher paid 

ELECTRO ALUE 
All the many types of components we supply are BRAND NEW and guaranteed and only 
from manufacturers direct or approved suppliers. No surplus, no seconds 

CMOS - buffered and protected 
4000 23p 4013 5lp 4023 23p 4043 1.00 I 4081 23p 
4001 23p 4014 1.04 4024 1.04 4044 94p I 4082 26p 
4002 23p ' 4015 1.14 4025 23p 4046 1.40 I 4510 1.42 
4006 1.14 4016 Sip 4026 1.75 4049 Mp I 4511 1.50 
4007 23p 4017 1.14 4027 6Op 4050 53p I 4514 330 
4008 gyp 4018 1.32 4028 95p 4060 1.40 

I 4516 1.44 
4009 62p 4019 62p 4029 1.23 4069 30p I 4518 1.26 
4010 62p 4020 1.32 4030 Sip 4070 sop i 4520 1.26 
4011 23p 4021 1.14 4041 84p 4071 26t 1.30 
4012 23p 4022 1.13 

' 4042 96p 4072 26p J 4583 1.45 
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L. 

Send SAE. for details of Kits & P.C.B.s 

Please indicate which instrument required. 

16 Mayfield Road, Bramhall, Cheshire 5K7 1JU 

Cambridge Learning Enterprises 

SUMMER OFFER until ist. August i978 

Just send this token with your order for a 10% 
discount which entitles you to books at the 

following prices: 

Digital Computer Logic & Electronics £4.95 

Design of Digital Systems £8.10 

Combined set £11.70 

Algorithm Writer's Guide £3.06 

FLOW CHARTS & ALGORITHMS-The Algorithm Writer's 
Guide - Construction, content, form, use, layout of 
algorithms and flow charts. Vital for computing, train- £295 
ing. wall charts etc. Size: A5, 130 pages. pIus 45p p&p 

Guarantee-If you are not entirely satisfied your money will be 
refunded. 
CAMBRIDGE LEARNING ENTERPRISES, Unit 2, Freepost, RIVERMILL LODGE. 
ST. IVES, HUNTINGOON, CAMBS, PE17 4BR,ENGLAND. TELEPHONE ST. IVES 
(04801 67446. PROPRIETORs: DRAYRIDGE LTD. REG. OFFICE: RIVERMILL 
LODGE, ST. IVES. Giro Ac. No.2789159. REGO. IN ENGLAND NO. 1328762 s ---------- - 

Cambridge Learning Enterprises, unit 2, Freepost, 
Rivermill Lodge. st. Ives. Huntingdon, Combs, PE17 4BR, England. 
Please send me the following books: 

Sets Digital Computer Logic & Electronics l £550, p & p included 
sets Design of Digital Systems @ £9.00 p&p included 
Combined sets @1 £1300 p&p included 
The Algorithm Writer's guide @ £340, p & p included 

Name........................................................ 
Address...................................................... 

I 

I enclose a 'cheque/PO payable to Cambridge Learning Enterprises 
for £ ........... 

Please charge my 'AccesWBarclaycard/Visa/Eurocard/Mastercharge/ 
Interbank account number ........................................ 
Signature .................................... 'delete as appropriate 
Telephone orders from credit Card 'holders accepted on 0480-67446 
(ansafonel. Overseas Customers should send a bank draft n sterling drawn on aoo Bank. 

VAT INCLUSIVE PRICE + 25p P. & P 

A4 IC BOOKLET 
SUPPLIED FREE WITH ORDERS OF ANY ICs WORTH £5.00 
OR MORE, CONTAINS CIRCUITS, PIN CONNECTIONS AND 
DATA (35p + SAE IF SOLD ALONE). 

Clef Products 

P. E.JOANNA 
& 

'STRING ENSEMBLE' 

Also avaiiaole-a more elementary course assumIng no 
prior knowledge except simple arithmetic. 
Digital Computer Logic and Electronics 
In 4 vOlumes: £4 1. Basic Computer Logic 

plus 90p P. & P. 
2. Logical Circuit Elements 

Carry Out Logical Func- 
for the bargain price £12. 

3. Designing Circuits to 
Offer Order both courses 

tiOns 
plus £1 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. 

¡CATALOGUE 
CONTAINS FREE 

. 

i 

45 pence WORTH 
OF VOUCHERS 

CONTAINS MICROPROCESSORS +BOARDS, 
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., ETC. 

SU PE RSAVE RS 
ALL FULL SPEC DEVICES 

TEXAS TIMER RED LED 

741 555 T1L209 
(INC CLIP) 

5for 4for lOfor 

£1.00 £1.00 £1.00 

Understand the latest 
developments ¡n calculators, 
computers, watches, telephones, 
television, automotive instrumentation 
Each of the 6 volumes of this self-instruction course measures 
11in 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, countes 
and simple arithmetic circuits, and on to a complete understanding 
of the design and operation of calculators and computers. 
Design of Digital Systems. 

£8 Deiign el DS I, 
plus Cl packing and 
surfaCe post anywhere in 
the world. 

Overseas Customers should send! 
Bank Draft in 5terling drawn on I 

a London Bank 
I 

Payment by credit cards accepted 

electronics 
56 FORTIS GREEN ROAD. MUSWELL HILL. NiO 3HN 

TELEPHONE: 01-883 3705 

OUR LATEST 

Join the Digital 

Revolution 
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I ALL PRICES INCLUDE POSTAGE-PLEASE ADD VAT. AS SHOWN-S.A.E. 
WITH ALL ENQUIRIES PLEASE 

I 
Personal callers welcome at: 21 GREEN LANES. PALMERS GREEN. N13. Phone: 888 3206 

L and 13 SOUTH MAU. EDMONTON NS. Phone: 803 1685 

DEPT. PE. PO Box 88.32 Goldsel Rd.. Swenley. Kent 888 STa. 
Mail order only. Please add 3Op ro the total cost of order for postage. Prices krclxde VAT. 

Overseas customers deduct 7% on items marked and 11% on others. Official credit orders 
welcome. 
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CRESCENT 

BUCKS. 0240575151 

RADIO LTD. 
MAIL ORDER DEPT. 

i ST. MICHAELS TERRACE. WOOD GREEN, 
LONDON N22 45J 
PHONE: 888-4474 

MIN IAT U RE TOOL SET 
A 20 pc. Tool Set, precision made from 
quality industrial forged steel. Contents: 1 

swivel handle, 3 screwdrivers 1-5 to 3.5 
mm.. 2 Philips type screwdrivers. 1 awl. 3 
Allen keys 1.5 to 2.5 mm.. 5 sockets 3 to 5 
mm.. 5 hes, keys 4 lo 6 mm. Supplied in 
plastic case. Our price: only £325 + 8% VAT. 

I, i 
I I 

b 
_zno-_,1J 

- STEREO t 
JUNCTION BOX 

This popular stereo g - 
junction bon has the - 
facility for two pairs of 
headphones and two 
k/speakers. A 3 position switch enables you 
to select headphones, loudspeakers or both. 
All streaker terminations orn 2 pin din type. 

OUR PRICE:f3.20+ 123% VAT. 

ITI 1 SIGNAL INJECTOR 
AF/RF signal for quick fault-finding on audio 
and allied equipment, Detachable probe: 
indicator light. Complete with battery and 
lentructions. PRICE: £4.95 + 6% VAT. 

TI 206 2-STATION INTERCOM 
Ideal for home, office or shop. Resilient 
high-quality plastic housing with concealed 
speaker. Master station has cal/talk button 
and on-off/volume control. 4 transistor circuit 
gives clear speech. Supplied reedy tor fable- 
top or wall mounting with appros. 12 maIres 
of connecting lead, slaples and battery. 
Dimensions: 115, 78. 38 mm. 

OUR PRICE:f6.75 + 123% VAT. 

AI".C.FSA AND BARCLAYCARO ACC 

EPPECTS PROJECTOR 158' 
(150 watt) 

Ideal for disco - 
work, this versatile 
machine takes a 
range of accessories - 

and is of a Sturdy 
metal construction. Comes complete 
with bulb and 6m. Liquid Wheel. 
Ready to use. A bargain at £34 

+ 8% V.A.T 

3 KILOWATT PSYCHEDELIC LIGHT 
CONTROL UNIT (1008 Watt p.r 

channel) 
Three Channel: Bass, Middle. Treble. 
The inpul of this unit is Connected to 
the loudspeaker terminals of an amp- 
lifier and 15e required lighting is 
connected Io the output terminals of 
the unit thus enabling you lo pro- 
duce a fascinating sound fo light 
display. 
Fuit inslruCttons supplied or SAE. 
for details. 

Fantastic Value 81(28-80 
+ 8% VAT. 

LOUDSPEAKERS + 12% VAT. 
23m. 8 and 75 ohm at £1.10 
(please state Impedance req'd.) 
5mB ohm Ceramic at £1.70 
Bin. Goodmans "Audiom 8PA" 8 ohm 

PIEZO ELECTRIC HORN UNITS 
High Quality, High Power Tweeter. 
No Xover req'd.. Freq. Response: 
3-8KHz-28KHz. SAE. for spec. 
sheet. 

PRICE: £650 + 8% VAT. 

SINCLAIR PRODUCTS 
PDM35 digital multimeter (25-95. Maitts 
adaptor (3-24. Deluse padded carry case 
(3-25. 30kv prObe (16-36. New DM235 
digital meter P.0.A. cambridge scietttlfic 
programmable calculator (13-15. Prog. 
library (4-65. Microvision TV £200. 
CUT PRICE TELETEXT 
Texas Instruments XM 11 tito. module 
£120. Lebgear 7026 ready to use. 
attractively cased, complete unIt. Plugs into 
TV aerial socket. Full colour. Remote control 
page Select (365-00. 
TV GAMES KITS 
Send sae for tree data. Tank battle chip AY- 
3-8710 plus economy kit (17-95. Stunt 
motor cycle ch:p Av-3-8760-1 plus economy 
kit (17-95. 10 game paddle 2 chip Av-3- 
8600 plus economy kit (14-70. Av-3-8500 
chIp plus economy kit (8-95. Modified shoot 
kit (4-95. Rifle kit (4-95. Colour generator 
kit (7-50. Joystick controls (1-90. 4.43Mhz 
pal crystals 90p. 
ASSEMBLED 1V GAMES 
All attractively caSed: 4 game black and 
white model (teems. ftball. squash and 
pelOta) (11-95. 6 game colour model with 
pistol attachment £2 1-96. Tank battle game 
(39-95. Stunt motor cycle game (39-95. 
Stabilized mains adaptor for all games £3- 

MAINS TRANSFORMERS 
6-O-6V 100mo 79p. lIA (2-35. 6.3v lIA 
(1-89. 9-0-9V 75mo iSp. lA (1-99. 2A £2- 
60. 12-0-12V SOma 79p. lOOma 9Op, lA 
(2-49. 13V IA 95p. 15-O-15V lA (2-79. 
30-0-30V 1A(3-59. 
JC12. JC2O AND JC4O AMPLIFIERS 
A range of integrated circuIt audio amplifiers 
Supplied with free data and printed circuits. 
JC12 6 watts (1-60. JC2O 10 watts (2-95. 
JC4O 20 watts (4-20. Send sae for free data 
on our range of matching power and preamp 
kits. 

BATTERY ELIMINATOR BARGAINS 
TV Game power Unit stabIlized 7.7V 1 OOma 
(3-10. 3-way models With switched output 
and 4-way multi-jack:- 3/43/6V lOOma (2- 
92. 6/73/9V 300mo (3-30. 100mo radio 
models same size as a FF9 battery. With 
press Stud connectors. 8V (2-85.6V (2-85. 
4'V (2-85.9V + 9v (4-50.6V * 6V (4-50. 
43V + 4W (4-50. Cassette recorder mains 
unIt 73V lOOma with 5 pin din plug (2-85. 
Car connertors' 12V dc Input. Output 8V 
300mo (1-50. Output 73v 300ma (l-50. 

FERRANTI ZN414 
IC radio chip (1-05. Estro parts and pcb for 
radio (3-85. Case (1. Send sae for free data. 
PRENTED CIRCUIT MATERIALI 
PC etching kits:- economy (1-70, standard 
(3-82. 50 sq ins pcb 40p. 1 lb FeCI £1-OS. 
Etch resist pens:- economy 45p. dab 73p. 
Small drill bit 20p. Etching dish 68p. 
Laminate cutter iSp. 
BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. lOOma 
rodio typen with P55 Stud connectors. 43v 
(1-80. 6V (1-80.9V (1-80.43 + 43V (2- 
50. 6 + 6V (2-50. 9 * 9V (2-60. Cassent. 
typa 73V lOOma with dIn plug (1-80. 
Transistor stabilized 8-way types for low 
hum 3/43/6/7-1,/9/12/1 5/18V. 100mo (3- 
20. lAmp (6-40. Heavy-duly 13 way types 
43 /6/7/53/11/13/14/17/21/25/28/34/42V. 
lAmp (4-65. 2Amp (7-25. Car convertor 
kit input 12V dc. Output 6/73/9V lA 
stabilized. StabilIzed power kits 3-19V 
lOOma (3-60. 3-30v lA (9-95. 3-30v 2A 
(14-95. 
S-DECS AND DECS 
S-DeC (3-39. T-DeC (4-44. u-DeCA (4-52. 
u-DeCB (6-73. 16 dii or lOTOS adaptors:- 
with socket (2-14. New S-de-kit £4-9. 
CONTINENTAL SPECIALITIES 
PRODUCTS 
EXP300 (6-21. EXP350 (3-40. EXP600 
(6-80. EXP65O (3-89. EXP4B (2-48. P86 
(9-94. P8100 (12-74. LM1 (30-99. LP1 
(33-48. LP2 (19-44. 
81-PAK AUDIO MODULES 
Send sae for data. S450 tuner (23-51. AL6O 
(4-86. PA100 (16-71. SPM8O (4-47. 
8MT80 (5-95. MK6O (38-74. Stereo 30 
(20-12. 
COMPONENTS 
Resistors 5% carbon E12 10 to 10M. 3W 
lp. 1W 2p. Polyester capacitors 250V E6 
.01 to .068mf 33p. O.lmf 2p. .l5mf Sp. 
.22mf 4p. .33. .47mf 6p. Polystyrene 
capacitors E12 63v l5pf to 6800pf 2+p. 
Ceramic capacitors SOy El 2 22pf to 1000pI 
23p. E6 1 SOOpt to 47000pI 23p. Mylar 
capacitors 100V .001.002 .005ml 4p. .01. 
.O2mf 43p. .04. .05ml 54p. Electrolytics 
60V .471,2mf Sp. 25V 5mf 5p. 10m) 4p. 
16V 22mf Sp. 33.47.lOOmf 6p. 220,330ml 
9p. 470ml lip. l000mf 83p. Zeners 
400mW 624 2V7 to 33v 73p. Preset pots 
sub-mittiatsie 0.1W hurla or vert 100 to 4M7 
83p. Potentiometers 3W 4K7 to 2M2 log or 
lin, sIngle 28p. dual 76p. 

SWAN LEY ELECTRONICS 

P.C.B. Teletype Interface 
Expandable System 

NASCOM I £197.50+vAT 
LYNX ELECTRONICS (LoNDoN) LTD, 92 BROAD STREET, CHESHAM, 

Z.80 

Monitor Program 
2K R.A.M. 

Querty Keyboard 
VDU Interface (TV) 

Cassette Interlace 

0 HOME. 
LUN MICROCOMPUTER 
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LED VU-METER 
Station strength indicator 

O.,4ij. ! °.' 
£8.77 17 4 Inc. VAT P&P D A Z Â . 
TOUCH CONTROL 7 
PRE-SELECTION UNIT D 

LED channel indication 

. 

Inc. VAT P&P 

NUMERICAL DISPLAY 
Pre-selected channel number 

with plated through holes. Dual gate effect Epoxy printed circuit board; Monolithic Double sided epoxy circuit board; 
transistors; Silvered coils, integrated circuits; ceramic filter. Monolithic integrated circuit. 

OPTOELECTRONIC OPTIONS 
£8.06 
lnc.VATP&P 

- ., 
cLx . 

- 

Ip. o 
'"' 

-ï!=. 

£13.50 

ILLUMINATED POINTER 
Station finder 

t ,. 

£22.74 - 

Inc. VAT P&P 

FREQUENCY METER 
Digital display of received 
station frequency. 

TECHNICAL CHARACTERISTICS: 
Output terminal for digital frequency meter; 
Antenna impedance - 75 to 300 Ohms; 
Frequency ranges 87.5 to 104 MHz or to 
108 MHz; Sensitivity -0.9 uV 26dB signaI 
to noise ratio + 75 kHz deviation; Inter- 
modulation 80dB Image rejection - 60dB; 
Tuning voltage - 1V to 11V; Total gain - 
33dB; Intermediate frequency - 10.7 MHz; 
Power supply voltage + 1 5v; Power con- 
sumption l5mA; Dimensionsl04 X 50 
mm. 

TECHNOLOGY: 
Double sided epoxy printed circuit board 

the 3dB limit; Channel separation - 40dB 
at 1kHz; Pass band - 20 to 15.000Hz; 
Rejection at 38kHz greater than 55dB; Am 
rejection - 45dB; De-emphasis - 50 to 
75ps; Pilot capture at 19kHz + 4%; 
Channel matching within less than 03dB; 
Output impedance - 100 Ohms; Output 
voltage - 500mv; Phase locked loop stereo 
decoder; Output for LED VU-meter; Null 
indicator; Outputs for AGC AFC and inter- 
station muting; Consumption - 55mA LEDs 
extinguished; 100mA LEDs illuminated; 
Power supply - 15v; Dimensions 195 X 

76mm. 
CIRCU IT TECH N OLOGY 

o 
£2.53 

Inc. VAT P&P 

TECHNICAL CHARACTERISTICS: 
Output voltage - 1 5V; Max. output current - 500mA; Thermal coefficient less than 
lmV/C; 15V power supply for modules HF 
7948 and Fl 2846; Supply protected 
against short circuit (power and current 
protection); Dimensions-65 X 55mm. 

TECHNOLOGY: 

HF 7948 FRONT END 

413.12 
Inc. VAT P&P 

F12846 
IF AMP AND DECODER -'. -4 

!) 
r J 

£9.86 
Inc. VAT P&P 
TECHNICAL CHARACTERISTICS: 
Intermediate frequency - 10.7MHz. IF 
Bandwidth - 280kHz; SignaI to noise ratio 
- 70dB with i mV input; Distortion - mono 
0.1%, stereo 0.3%; Sensitivity - 3OuV up to 

ALS 1500 
STABILISED POWER SUPLY 

tILI 

ELECTRONICS LTD. 

THE MOST 

CO PREHENSIVE RANGE 

OF TU ER MODULES 

EVER DISPLAYED 
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Continual peak performance 
Longer coil/battery/plug life 

lmprovedacceleration/topspeeds T.T.L. 74 By TEXAS, NATIONAL, I.T.T., Optimum fuel consumption 
. FAIRCHILD etc 

Sparkrite X4 is a high performance, high quality capacitive discharge, electrOniC 7400 i4p 7426 25p 7473 30p 74121 3Op 74151 65p 74179 HOp 
ignition system,in ko form. Tried, tested, proven, reliable and complete. It can be moi i4p 7427 25p 7474 lOp 74122 90p 74153 65p 74100 ItOp 
assembled in two or three hours and fitted iO 1/3 miss. 7402 l4p 1428 40p 7475 lOp 74123 sOp 74154 lOOp 74181 200p 

Because of the superb design of the Sparkrite circuit it completely eliminates 7403 14y 7430 lOp 7476 lOp 74125 SOp 74155 lOp 74182 Tsp 

problems of the contact breaker. There is no misfire due to contact breaker 7404 lOP 7432 OSp 7483 
7485 

tSp 
loop 

74126 
74130 

SOp 
13O5 

74156 
74157 

Thp 74184 
74185 

lOOp 
HOp 

bounce which is eliminated electronically by a pulse suppression circuit which 
. 

7405 
7406 

lOp 
sOp 

7437 
7438 

OSp 
255 7486 lOp 74131 lttp 74160 

TOp 
SOp 74188 OSOp 

prevents the unitfiring if the points bounce open at high RPM. Contact breaker 7457 40p 7440 ISp 7489 250p 74132 tSp 74161 90p 74189 35tp 
burn is eliminated by reducing the current to about 1/50th of the norm. lt will 7408 lOp 7841 Ssp 7490 35p 74135 ItOp 74162 90p 74190 HOp 
perform equally well with new, old, or even badly pitted points and is not 7409 lOp 7442 65p 7491 TSp 74136 8Op 74163 SOp 74191 HOp 

dependent upon the dwell time of the Contact breakers for recharging the system. 7410 isp 7445 OtP 7492 COp 74137 
74138 

loop 
I2Sc. 

74164 
74165 

125P 74192 lOOp 

Sparkrite incorporates a short circuit protected invener which eliminates the 7411 
7412 

lOP 
lOp 

7446 
7447 

t5P 
Isp 

7493 
7495 

48 
sOp 74139 lOOp 74166 

125er 
125p 

74193 
74194 

I20r' 
ItOp 

problems of SCR lock on and, therefore, eliminates the possibility of blowing the 7413 lOp 7448 TOp 7496 TOp 74141 tOp 74167 325p 74195 ItOp 
transistors or the SCR. Most Capacitive discharge ignitions are not completely 7414 sOp 7460 isp 74100 OSp 74142 hOp 74170 hOop 74196 itOp 
foolproof in this respect). The circuit incorporates a voltage regulated output for 7416 lep 7451 Isp 74104 COp 74143 270p 74173 lSOp 74197 itOp 
greatly improved cold starting. The circuit includes built in static timing light, 7417 36p 7453 Isp 74105 COp 74144 210p 74174 loop 74198 I8Sp 

systems function light, and security changeover switch. All kits fit vehicles with 7420 
7422 

Isp 
hOp 

7454 
7460 

ISp 
isp 

74107 
74109 

lOp 
SOp 

74145 
74147 

159 
230p 

74175 
74176 

isp 
loOp 

74199 IOSp 

coil/distributor Ignition up to 8 cylinders. 7423 25p 7470 lOp 74118 90p 74148 lOOp 74177 loop 
THE KIT COMPRISES EVERYTHING NEEDED 7425 250 7472 250 74120 SOp 74150 1200 74170 lCOp 

The latest kit 
innovatíon! 
from 

p 

Ib'iv.. 

the quickest fitting 
CLIP ON 
capacitive dischge J\. 
electronic ignition 11: 

J 

in KIT FORM 
Smoother running // 
Instant all-weather starting \ \ 

NEW WATCHES 
FROM CASIO 

s Po RTS VVATCH ES. Chronograph with p to 25 fonctions. 6 dIgit 
display of hours. minutes. seconds 
(orn/pm) and day, date and month. 
Measures net times, lap times and ist 

/ & 2nd place times to th second. Water 
resstanI (loo ft) F-100. Plastc case 
(f24.95)f19.95. 52QS-14B. Metal 

- encased version of F-100. S/S braclet. 

) 
((44.95) £34.95 

ALARM WATCHES 
Si digit display of hours. minutes and 
Seconds or hours. minutes and date, day of 

I week erd e.Vpm indication. Day, date. 
month and year. Perpetual calendar. 24 hour 
aI&m with on/off indicator. 15 months / 
batte.y life. S/S case water resistant to iOO ft. - 
25CR-i 6B. Round face (r64.95) £49.95. 
25CS1 6B. Square 74.95) £59.95 \L.. - 

AQ-1000 CALCULATING 
V1 ALARM CLOCK PLUS 

3-WAY STOPWATCH 
Hours. minutes, seconds. anVprn. 24 hour AIar 
with sign. Stopwotch: Net times, lap times. tst & 

0 ,\ 2nd pIace ti,,,es from sec, to iO hrs. with ST & /' LAP signs. CoIcuIato: 4 key memory. %, . 

# 7 1 year battenes. ± 20 secs/month. " 2" X 4e». 

(f 2 4.95) £19.95 

SEIKO Ca;culator watch (f i 65) £1 35. CITIZEN Multi-Alarm (Cl 35) f108 

Send 25p for o..r illustrated cataiogue. Accurist, Cesio. Citizen etc. 

Prices include VAT P.&P. Serd cheque. P.O. o phone your credit card No. to: 

TEMPUS 

Telephone: 01-226 1489 
ALL PRICES INCLUDE POST AND V.A.T. 
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Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat 
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed C. M08. lN4148 BY ITTIrEXAS loo 2112-4 256 a 4 BIT 450 

uanstorme, and components, cables. connectors, P.C.B, nuts, bolts and silicon 4000 1 lp 
4001 Isis 

4030 55P 
4032 95is 

for £1.50. NANO SEC. STATIC RAM. 
£2.95 each. 4/ft t .60. 

UNENCODED grease. Full instructions to assemble kit neg. or pos, earth and fully illustrated 4002 l4p 4033 120p 8/C22.B0. 
installation instructiOns. 4006 90p 4047 loop HEXADECIMAL 19 KEY 2513 CHARACTER 
NOTE-Vehicles with current impulse tachometerslSmithscode on dial RV1) 4007 lBp 4048 55P BOARD. 1-10 A.B.C.D.E.F. 2 GENERATOR. UPPER CASE 

will require a tachometer pulse slave unit. Price £3.35 inc. VAT. P051 b packing. 4009 55p 4049 4Op 
4050 

OPTIONAL KEYS. SHIFT KEY £7.00. 

Electronics Design Associates, Dept. PE7. 82 Bath Street. Walsali. . 

4011 l4p 
4012 14p 4054 12OP 

£12.50. 2513 CHA RACIER 
GENERATOR LOWER CASE 

5SSTIrner. l0forf2.50. WS1 3DE. Phone: (9) 614791 4013 SOp 
4015 9Op 

4055 l4Op 
4056 l35p £7.00. 

7410p.arnp.toforf2.00. 4016 4Op 4060 l2OP MM5204A0 PROM 4096 
4017 90p 4066 SSp 

4069 2Op 
BIT READ ONLY MEMORY 

RCA SCR 103 case 

Electronics Design Associates Dept PE7 
4018 9Op 
4020 loop 
4022 90p 

4071 l6p 
4072 16p 

100V12.5Af2.50. 
£8.00. 
8212 8 BIT IN/OUT PORT 

MURATA ULTRASONIC 
4023 l6p 4081 16p £3.00. 

82 Bath Street. Walsall, WS1 3DE. Phone. (9) 614791 4024 65p 40B2 16p TRANSDUCERS MA4OLIR 8831 181-STATE QUAD 
4025 16p 4510 120p £2.50 each. f400 pair. LINE DRIVER £2.00. 
4026 160p 
4027 50p 

4811 lSOp 
4516 hOp 

8833 TRI-STATE TRANS- 
CEIVER)TRUEIC2.00. 2102AN-2L 1024 X 1 BIT 

Address .. . - 
4028 90p 4518 i30 250 NANO SEC. STATIC 

RAM. £2.20 each. 4/C8.40. 8835 TRI-STATE TRANS- 
4029 llop 452B loop 81f16.00. CEIVER (INVERTING) U piton ... 

£2.00. 
AY5-1013 UAR/T £6.00. 

LEDS .125 OR .2 RED 
ONLY. 10 FOR £1.20, lOO 

2102AN-4L 1024 X i BIT 
450 NANO SEC. STATIC 

SerSAEiIb,oCha,eonIyreqaired. FOR £9.00. 1000 FOR RAM. £1.60. 4/f6.00. LM3O9K/LM34OK VOLTAGE 
VA.T.andP.P. QUANTITY RED. . £80.00 B/fll.60. REGULATOR fl.00each. 

I endose chequelPOs or 

54811 £1495 I . 

£___________ 
lACHS PuLSE SLAVE UNIT £3.35 

J 

____________ 

r==i T.POWELL1 Cheque No. 

Pleasestatepolarityposornegearth. 306 ST. PAUL'S ROAD, L 
Access or Barclaycard No. HIGH BURY CORNER, LON DON N.i 
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connect an additional push button for a back door which plays 
a different tune! 

I This kit has been carefully prepared so that practically anyone 
capable of neat soldering will have complete success in building it. t enclose cheque/PO value £ _______________________ 

The kit manual contains step-by-step constructional details together or debit my ACCESS/BARCLAVCARD account'No. 

with a fault finding guide, circuit description, installation details 
I and operational instructions all well illustrated with numerous figures fl 11111111111111 anddiagrams. 

' I 
The CHROMA-CHIME is exclúsively designed by 

Signature 

O fl Of l'i T fl O fi 0$ N.B. The CHROMA-CHIME is also available, fully 
assembled, price f 1995 inc VAT and post and packing. 

River Way. Harlow. Essex. I PE 7/78. 

I 

1 

I 

I 

I 

I 

I 

Heres the Chroma-Chime-a perfect example of British scientific 
achievement brought right to your own front door. Now-you can be 
among the first enthusiasts in the world to build your Own electronic 
musical door chime-a door chime with no moving parts. There are 
24 of the worlds favourite and best known tunes pre-programmed onto 
the microcomputer chip so that all you have to do is to set the 
Chroma-Chime's built-in selector switches to a code to index the 
'tune of the day from the repertoire. 

Since everything is done by precise mathematics, 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, tempo and envelope 
decay rate to change the Sound according to taste. 

Not Only visitors to the front door will be amazed, if you like you can 

Fully Guaranteed 

I- - - - - - - - - 
I To CHROMATRONICS, River Way, Horlow, Essex. U.K. 

£1650 
IPlease send E Chroma-Chime Kits at £4Teach 
including VAT and post and oacking 

PLEASE USE BLOCK CAPITALS 

IName 
! Addréss ! 
I . -- I 

/ 

r 
4V44 

M/Nae'PY,'.vAr4s' w 

.'ne /ea*Dwe 
U, 

on44. 
,"* 

Handsome purpose built ABS cabinet 
Easy to build and install 
UsesTexas Instruments TMS1000 
microcomputer 
Absolutely all parts supplied including 
IC. socket 
Ready drilled and legended PC included 
Comprehensive kit manual with full 
circuit details 
No previous microcomputer experience 
necessary 
All programming permanently retained 
is on Chip ROM 
Can be built in about 3 hOurs! 
Runs off 2 PP3 type batteries. 

 .. :.:- 

,4. 

LiA4I 

:!.:7:!ttil !: 

':1 

6 Greensteeves 
God 

Save the 
Queen 

Rule 
Britannia 

Land of 
Hope and 

Glory O 
Come Alt Ye 

Faithful 

Oranges and 
Lemons 

Wesminster 
Chimes 

Sailors 
Ho,npipe 

Beefhoven's 
Fate 

Knocking . 
The 

Marseillaise. 
Mozart 

Wedding 
March. 

Cook 
House 

Door. Sta, 
Spangled 

Banner 

Beethovens 
Ode to Jay 

William Tell 
Overture 

Soldiers 
Chorus 

Twinkle 
Twinkle 

Little 
Star 

Great 
Gate of 

Kiev 

Maryland 

Deutschland 

Bach. 

ColonelBogie. 
The' 

'I 
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Mullard MinIature Ceramic E12 Serles 63V 2%. 
10 pl. to 47 of.-3p. 56 pf to 330 pt.-4p. 
Vertical MOunting Ceramic Piste Caps. 50V. 
612 22 pI-1000 pl. E6 1500 pt.-47000 pf.-2p. 
Polystyrene E12 Series 63v. Her. MOafltin9. 
10 pf. to 1000 pf.-3p. 1200 pl. tO 10000 pt.-4p. 
Muttard Polyester 250v Vert. Mtg. E6 Serles. 
.01 .1-4p. .15. .225p .33 .47-8p 
68-lip. t.O-14p. 1.5-2Op. 2.2-24p. 

Mylar (Polyester) Filny . 100v. VertIcal Mt0. 
001. .002, 0O5-3p. .01 02-4p .04. .05-Sp. 

Mjn.atur. Film Resistors Hlghstab. E12 5%. 
0.t25watttOOtO2MlO ................................................ le. 
0.250 watt 101o 10Mo (10% 00er 1M) ........................ le. 
0.SOOwottlOûlo2M7O .................... i p. 
1.000 watt 100 to 10MO ................................................. p. 

tt4148-3p. 1144002-5p. lN4006-7p. 1N4007-8p. 
BC1O7/8/9. 8C147/8/9. BC157/8/9. SF194 & ?-9P. 
20mm. loses .15. 25. .5 1.0. 2.0. 30 & 5A-3p. 
Printed CIrcuit Holders for 20mm. fases-5p. 
Post tOp . (Free oser £41. Prices VAT inclasise. 

THE C. R. SUPPLY CO. 
127. Chesterfield Road. Sheffield S8 ORN 

PCBs Piaoolin 9,' y 8 55p. 12" e 9 7Op. 
17f" X £1.15. Fibre Glass Doubla Sided 13 e 6 

f1,30. l2 e 104' £2.10. Unit with 8 Silicon Diodos 
600V 20 amp. 8 SCRs 400v 16 amp. 6 Vinkors mw. 
resiatorS etc. f6,75. 300 Small Components Trans. 
Diodes f130. llbs.. Assorted Components f295. 
Ust isp Ref asdable. Post 2Op atrdrr Fi. Insurance add iSp, 

J.W.B. RADIO 
2 Barnfield Crescent, Sole. Cheshire M33 i NL 

System Techniques (Electronirsl Lintit,d, PE2. 
STE LTD.. Orfild Sfich'II,ll. E,tenbtidg, Kent. TSR SRI. 

LED'S. Mixed bags of 4 different sides and 4 different 
colours. 50 £.5.25, 100 e £9.25 including VAT and 
post and packing. CWO. Michael Williams Electronics, 
47 Vicarage Avenue, Cheadle Hulme, Cheshire. SK8 7JP. 

SPECIAL OFFERS. 
Boy NOW while stocks lost. PRICES INCLUDE VAT. 

2N3055 RIp eoch 
TIP31 or T1P32 39p noch 
TIP41 or TIF42 39p noch 

0022sF Polyectrr 3p roch 
0033sF Polyrster óp noch 

22sF 450V Electrolytic 19p eoch 
47sF 25v Electrolyt o 

' 
Sp noch 

ISO0F 16V Electrolytic Sp eoch 
680uF 16V Electrolytic i 2p noch 

6edLtDclsmm( IOIorfl.00 
ALL COMPONENTS ARE BRAND NEW AND GUARANTEED 
ONLY AVAILABLE AT THESE PRICES WHILE STOCKS LAST 

Please odd i Sp fo, Postage. Seed 2 stomps for Cotolegse. 
BARCLAYCARD 'phone serolce onolloble. 

Tel. 0473 50975. 
FRASER-MANNING LTD., 

26 HERVEY STREET, IFS WICH, P4 2ES. 

BOOKS AND PUBLICATIONS 

SIMPLIFIED TV REPAIRS. Full repair inatructions 
individual British acts £4.50, request free circuit diagram. 
Stamp brings details unique. TV Publications. (AUSEPE) 
76Chcirch Street. Larkhall. Lanarkshire. 

LADDERS 

LADDERS. Varnished 25+15. Extd. £35.10. Carr. £2.40. 
Leaflet. Callers welcome. Open Sat. Ladder Centre, 
(PEE4) Halesfield (1) Telford, Salop, Tel: 586644. 

TAPE EXCHANGES 

RECORDER OWNERS (cassette/reel) can now speak to the 
world! All ages ... every interest. Send stamp: WORLD- 
WIDE TAPETALK, 35 The Gardens, Harrow. 

SERVICE SHEETS 

BELL'S TELEVISION SERVICES for Service Sheets on 
Radi. TV. etc. TSp pluti S.A.E. Colour TV Service 
Manuals tin request. S.A.E. with enquiries to B.T.S. 
19(1 Kings Ruad, Harrogate, N. Yorkshire, Tel: (0423) 
.52885. 

SERVICE SHEETS for Radio, Television, Tape Recorders, 
Stereo etc. With free Fault-finding guide, from SOp and 
SAE. Catalogue 25p and SAE. Hamilton Radio, 47 

Bohemia Road, St. Leonardo, Sussex. 

(0) That your letter is correctly addressed to the 
advertiser. 

l'bis will assist advertisers in processing and 
despacchiog orders with the mittirnurot of delay. 

RECEIVERS AND COMPONENTS 

ASSORTEO SMAll JAPANESE IF. Transformers 20 for £1.25, 
Assorted Nuts, Bolts, Washers, Eyelets Self Tappping, 
Self cutting screws a real bargain 1 lb weight £1.75. 
Assorted Ceramic Capacitors 100 for £1.00, Assorted 
Pnlytrrene Capacitors 100 for £1.50, Assorted Polyester 
Capacitors 1011 for £2.00, Assorted Carbon and Carbon 
Flm Resistors lOO for £1.00, Assorted Wire-Wound 
Resistors 11X1 for £2.00, Assorted Transistors/Zeners 
Diodes all marked 100 for £21111. Mallard Modules 
LP 1152 £1.00; LP 1153 £4.00; LP 1165 £4.00; 
LP 1166 £1.00; LP 1169 £4.00; LPI173 £4.00; 
LP 1181 £4.00. All above prices include VAT & 
Pootage. T. Powell, 306 St., Paul's Road, London Nl. 
Telephone 01-226 1489. 

COMPONENTS FOR P.R. PROJECTS. Components Ilota with 
priera available for P.E. Projects from November 1977 
onwards. Send SAE stating project and month of publi- 
cation (Maximum four piojecta per SAE). Lists sent by 
return together with ACE order form/catalogue. ACE 
MAILTRONIX, Tootal Street, Wakefield. W. Yorks. 
WF1 MR. 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitors 16V. 26V. 50v. 0.47, 1.0. 2.2. 
47 & lømfds.-5p. 
22. 47-Sfp. (50V-6pl. lOO-lp. l5OV-Bpl. 
22O-Sp. (50V-bol. 47O-bbp. (50V-16pl. 
1000/15V-1 5p. 1 000/5V-b Ap. i 000/50V-22p. 
Subrnislature bead tantalum eleofrolyticu. 
0.1. 022. 0.47 1.0 /U 35V. 4.7 I/U 6.3V-Ap. 
2-2/35V & 4.7/2 5V-ap. 10125V. 15/1 6V-52p. 
22/16V. 33/10V. 47/6V, 68 & IDO IX 3V-14p. 

ELECTROLYTICS (MULL.ARDIITT) 
RRADiAL LEADS A=AXIAL Idouble ended) 

lOiiF/25V R 0.15. 105F1250V R 0.20. 471iF125V R 0.15. 
5005F/35V R 0.20. 400iiF/1OV A 0.12. 6805F/1OV A 
0.12. 6800F/63V R 0.40. i 0000F/6V A 0.12. 1 0000F/1OV 
R 0.16. 10000F/16V A 0.20. 10000F125V R 0.25. 
22000F16V3 R 0.20. 
Above capacitors less 10% tor 10 ntis - tall list seed SAE 
please. 

RCA 2N3055H lestta ruggedl with mounting kit 0.70. RCA 
TRIACS 400V18A 0.85. TIP 31C/32C 0.55 each. PRICES 
INCLUDE VAT. POSTADD 0.20. GOODIES LIST SENO SAE 

CLACTON ELECTONICS (0255) 27505 
10 Douglas Road. Clayton-on-Sea. Esses 

T,ansittors OFYS1 23p 00239 lOp 141 45p 1410 lfp 
A.CY21 Mp 05t20 24p 15914 Op III. 1430 lOp 
4CY22 HOp 0C35 lIsp 154001 Sp 1400 Isp 1432.Vp 
AFZ12 260p I1S43 t3p 154002 sp 1402 isp 1431 31p 

OSOSO I20p 21X300 ltp 54003 Sp 1403 Isp 1442 Isp 
fCiOI Op ZTX4SO iSp 04004 Sp 1404 tSp 1440I08p 
OCiOS lop 21X500 lIp 5400E Ip 1401 4Ip 1414 31p 
OC1O9CIIp 253053 24p 104148 3p 1408 23p 1415 43p 
6C164 lOp 253056 blp IC 1410 lOp 1416 31p 
6C214 lip Diodes NESSI 28p 1411 2bp 1490 3bp 
8C413 IRe M21s Isp 109 Isp 1413 4lp 0493 OSp 

ELECTROLYTIC CAPACITORS 1V/UF) 6 3V/410 sp; i000 l3p: 2200 
iSp; 3300 iSp; 4100 20p; ¶011/tO, 41. 220 Sp; 410 9p; 2200 iSp; 
3300 iSp; 160/100.220 ap; 330. 400 ISp; 1000 Isp; 25V122. 33 sp; 
lOO. 220 ap; 330, 400 I2p; 1000 lOp; 350/41.100. Ip; 220. 330 Isp; 
500/1.22,33 Ip; 41.100 Sp; 330. 470 lOp; tool 2/U. 

RESISTORS CAR000 FILM DISC 
0.25W 2.20 -4.1 MO E24 Ip 032 25p 

0.5W 2.20 -4.1 MO 612 l.Sp THERMISTOR 
METAL FILM CAPACITORS pP/O 00V CZ4 2Op 
.0056. .0068. 0082 3p; .01. .012. .015. .022. .033. THYRISTOR 
031. 041. .050 4p; 068, .082. .1. .12. ls. .18, IIC1OSF 25p 
.2. .22 Sp .33, .40 Sp. .56. .68 Ip; .82, 1.5 lOp. 08039 24p 

Mail Order vols. PSP 25p. P,icao include VAI. CWO 

amo/pm indicatOn. A good display tom clocks, test equipment 
etc. £5.50 
PACK Ml 2 calculatOr keyboards £1.00 
PACK M2 1 s 2102L.1, 1024 bit static RAM. Low current 
version of the famous 2102. With lull data. £125 
PACK M3 i O MM5725 4 function calculator chip Inot 
desigrred tor use with Pack MII. With data book. £9.00 
PACK E2 1 e 8 digit 0.33' high 7 segmerrt liquid crystal 
calculator style display. With data. £2.95 
PACK E3 1 ec 0 digit 0.5' high 7 segment liquid crystal 
calculator style display. With data. £4.25 
PACK DM1 5 te 14 pin dual in line chips 'each containing 
23 rnatrieed signal diodes. With data. SOp 

Untested Packs 
PACK El (80% Guaranteed 000dl 3 ei MAN3 7 segment 
0.127" LED displays. Eecellest valua. £1.00 
PACK OLi (Untested so so guaranteesl Fantastic value 
tor mosey. A jumbo pock ot 30 wised IC's. There could be 
anything in this pock, linear. digital - who knows? 
Guaranteed o sellout at only £1.00 
PACK MU1 (Untested -so so guaranteasl Another bargain. 
2 s Upper half of a calculator case with built in keyboard. A 
snip at Only 6Op the pair. 

Satisfaction Guaranteed Or return complete Pack loo 
replacement or refund. 

MAIL ORDER ONLY- NO CALLERS PLEASE 
Postage and Packing please add 25p 

COD ES P E E D 
P.O. Box 23. 34 Seafield Road 

Copnor. Portsmouth. Hants., P03 5BJ 

ELECTRICAL' 

STYLI - Illustrated equivalents (List 28) also cartridges, 
leads, etc. Superb quality and service at lowest priceti" 
Fully guaranteed, free for SAE from FELSTEAD 
ELECTRONICS (PE), Longley Lane, Gatley, Cheadle, 
Cheshire SK8 4EE. 

withdraw any advertisement. 

With remittance, should be sent to the Classified shall not be liable for Clerical Ot printers 
Advertismement Manager, Practical Electronics, Room errors or their consequences. 

always be sent rgistered post. Advertisements, together 
3. Although every care is taken, the PublIshers 

2337, IPC Magazines Limited, King's Reach Tower, 
Stamford St., London, SEl 9LS. (Telephone 01-261 
5846). 

NOTICE TO READERS 
When replying co Classified Advertisements 
pla5e ensure: 

(A) That you have cteacly stated your require- 
men ts. 

(B) That you busc enclosed the ritht remttaoce. 
(C) That your name and address is written n 

block capitals, and 

VALVES. Radio - TV. - Industrial - Transmitting and 
Projector Lamps. We dispatch Valves to all parta of the 
world by return of pont, Air or Sea mail, 4000 Types in 
stock. 1930 to 1970. Obsolete types a speciality. List 20p. 
Quotation SAE. Open to callers Monday to Saturday9.30 
to F1.011 closed Wednesday 1.00. We wish to purchase all 
types uf new and boxed Valves, Projector Lamps and 
Semiconductors. COX RADIO (SUSSEX) LTD., Dept. 
P.W. The Parade. East Wittering, Sus.sex, P020 8BN, 
West Wittering 2023 (STD Code) 024366. 

TURN YOUR SURPLUS capacitors, transistors, etc., into cash. 
Contact COLES-HARDING & CO., 103 South Brink, 
Wisbech. Cambs. 0045-4188. Immediate settlement. 

DIGITAL 
BONANZA 
Full Spec. Devices 

PACK Pl lx MM6330 digital voltmeter l.a. With full ins- 
eUctions on how to build a digital multimeter or panel mejer. 
£3.95 
PACK Gl 1 u 2f' solar cell. Gives 0.5V at 0.5 amps n 

good sunlight. £3.95 
PACK 13 1 a MM5316 digital alarm clock IC. 12 or24 
hour. Will drive LED. LCD or fluorescent displays With full 
instructions. £2.75 
PACK 14 1 a 0.8' giant red LED clock display. 3f digh with 

SMALL ADS 
The prepaid rate for classified advertisements is 1 8 
pence per word (minimum 12 words), box number 60p 
extra. Semi-display setting £6.00 per single column 
centimetre (minimum 2.5 cms). All cheques, postal 
orders etc., to bé made payable to Practical Electronics 
and crossed "Lloyds Bank Ltd'. Treasury flotes should 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 
1. Advertisements are accepted subject to the 
Conditions appearing on our Current advertise- 
ment rate Card and on the express understand- 
ing that the Advertiser warrants that the 
advertisement does not Contravene any Act of 
Parliament nor Is it an infringement of the 
British Code of Advertising PractiCe. 
2. The publishers reserve the right to refuse or 

S(MI- xv 127 top CAPACITORS 
CSNSUCTORS tIP 25 35p 0.1/500v Sp 
xc IST Sp iN 645 lip 25125o Sp 
xc 32 lop 0c940 

4P W/W R(SISTSRS 
xc tui Sp INTEGeATFO 2.SWAouel l2p 
xc 2048 ap CIRCUITS 5w Redisi Rp 

BC 351 lip LM741 SPOIL ISp lOWAeial Sp 
OD 131 34p M252 Bi AA f700 15W Radial lip 
OD 138 37p lRhvihm Oen.l 
OT 106 filO 09106E 5 AO. POP LISTS 
BU 205 fI RO RECTIFIER Min Order f7. PUP 25p 
eu 208 f190 15005 ltAJ5Ovl ISp Prices include VAT. 

Sapori and wholesale enquiries welcome 
KU A IJISTRIBUTIJRS. 52 BARKBY AliAs. SYSTOle. LEICESTER. 

TEL 0533 609381. 
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13 WEEKS ELECTRONICS AND RADIO 

13 WEEKS MONOCHROME TELEVISION 

13 WEEKS COLOUR TELEVISION 

13 WEEKS CLOSED CIRCUITTV AND VCR 

The training incorporates a high percentage of 
practical work. 

NEXT SESSION starts on September 11th 

Prospectus from: 
LONDON ELECTRONICS COLLEGE, 

DEPT Al 20 Penywern Road, 
London 5W5 95U. 
Tel: 01-373 8721. 

WANTED 

RADIO AND TELEVISION Servicing". Books wanted from 
1964-1965 edition up to date. £3.00 plus postage paid per 
copy by return of post. Bell's Television Services. 190 
Kings Road, Harrogate, N. Yorks. Telephone (0423) 
53485, 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour TV sets 
through new homestudy course approved by leading 
manufacturers. Covers principles, practice and align- 
ment with numerous illustrations and diagrams. Other 
courses for radio and audio servicing. Full details from: 

lOE SCHOOL OF ELECTRONICS 
Dept. 373W lutertexl House, London SW8 4LJJ 

TeLOI-622 9911 (all hours) 
State if under IS 

TECHNICAL TRAINING 
Get the training you need to move ap into a higher 
paid job. Take the first step now-write or phone ICS 
for details of ICS specialist homestady courses on 
Radio, TV, Audio Eng, and Servicing, Electronics, 
Computers: also self-build radio kits. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. 273W Iinertext House. London sws 4UJ 

Tel.Ol-62299I I (allhours) 
State if under IS 

One years FREE membership of The Amateur 
Computer Club with every purchases. £1.76 +. 

£1.50 P & P + 8% VAT. 

ENAMELLED COPPER WIRE 
SWG I lb Raz 4a, 2az 
10-19 2.60 1.40 .66 .55 
20-29 2.80 1.60 .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 .25 
44-46 5.60 3.00 2.10 1.65 
47 SB) 5.60 3.00 1.76 
48 15.90 9.00 6(X) 3.30 

Tinned Copper, Even Gauges 14-30 £3 per lb. 
Multicore 60/40 Solder 18SWG £3.24 per lb. 
Prices include P & P and VAT. 
SAE brings list of copper and resistance Wires. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30 London E.4. 
Reg. Office. 22 Caninasby Gans. 

Cheltenham(0242)21491 Ext 2270 

EDUCATIONAL 

TELEVISION 
TRAINING 

15 MONTHS full-time course for beginners 
to include all the undermentioned subjects. 
Short courses, combining one or more 
subjects, for applicants with previous elec- 

tronics knowledge. 

CITY & GUILDS EXAMS 
Study tor success with ICS. An ICS homestudy course 
will ensure thai you pass your C. & G. exams. Special 
courses for: Telecoms. Technicians, Electrical 
Installations, Radio, TV & Electronics Technicians, 
Radio Amateurs. Full details from: 

JOE SCHOOL OF ELECI'RONICS 
Dept. 213W Imertest Honse. London SW8 4W 

Tel. Dl-6229911 (all hours) 
State if under IS 

SPECIAL OFFER 

Magnetic Contacts for Burglar Alarms, etc. 101 flush 
4 wIre 55p. 104 surface 5 termInal OSp. 105 flush 2 
terminal 55p. Prices fu//y ñmc/usine. 
Send Crossed Cheque, P.O. to: CWAS ALARM, 
11 Dertbrook Walk, Bradford BD4 OOS, W. Yorks. 
or SAE. for complete Price List of Professional Alarm 
Equipment. 

THE FABULOUS 
D2 MICROPROCESSOR 

EVALUATION KIT 
FROM MOTOROLA.. 

Featuring '24 key keyboard 'Seven segment 
display 'Cassette interface 'Erom & Ram 
Expandable 'Interface Capability 'Full 
Documentation '5 Volt power supply Required 

0.f 

qualification. 

SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 (highest pay on entry) 
rising to £3,883 with opportunity for advancement to higher grades up to £4,297 
with a few posts carrying still higher salaries. 

Opportunities for service overseas. 

Further particulars and application forms available from: 

GCHQ 
Recruitment Officer. (Ref PE/7) 
GCHQ. Oakley, 
Priors Road. Cheltenhain. GL52 ÖAJ 

SEEN MY CAT? 5000 Odds and ends. Mechanical Electrical. 
Cat free. Whiston, Dept. PRE. New Mills, Stockport. 

TEKTRONIX 54tA Oscilloscope with CA dual trace plug-in. 
£330 ollo. Phone Aughton Green (Lancs) 421755. 

SYNTHESISER Eli. 4600. Complete and working £550. 
Chelmoford 59249. (0245) after 6p.m. 

ELECTRONIC KITS SAE for new catalogue, and clearance 
list of obsolete kits. AMTRON U.K. 7 Huglienden Road, 
Hastings, Sussex. 

MISCELLANEOUS 

Government Communications Headquarters has vacancies for Radio Technicins. 
Applicants should be 19 or over 

STANDARDS required call for a sound knowledge of the principles of electricity 
and radio, together with appropriate experience of using and maintaining radio 
and electronic test gear. 

DUTIES cover highly skilled telecommunications/electronic work, including the 
construction, installation, maintenance and testing of radio and radar 
telecommunications equipment and advanced computer and analytic machinery. 

QUALIFICATIONS: Candidates must hold either the City and Guilds 
Telecommunications Part i (Intermediate) Certificate or equivalent HM Forces 

P. E. ORGAN combined with Joanna, Synthesioer, Rhythm 
generator, Reverberation etc. Parts cost over £300. Beauti- 
ful laminate case. £220. Telephone Cleethorpeo 68799. 

INTROKIT, KEYBOARD KIT, assembled, functioning, full 
documentation, software, additional literature £120. 
Johnson, Stonesfield 318. 

HEATHKIT DUAL-TRACE OSCILLISCDPE. Model 1O4510. 
Partly assembled, with some circuit beards required to 
complete. Offers over £300. Norfolk. Bon No.73. 

FORMANT SYNTHESIZER. V.C.O... Keyboard, interface + 

receiver, reverb. Amp. + Springline. All working. 36 Albert 
Street, Chilton, Co. Durham. 

SITUATIONS VACANT 

Radio Technicians 

FOR SALE 

NEW BACK ISSUES of PRACTICAL ELECTRONICS available 
liSp each Post Free. Open P.0./Cheque returned if not in 
stock - Bell's Television Services, i90 Kings Road, 
Harriigate, N. Yorks. Tel: (0423)55885. 

LOGIC PROBE SUITABLE. VIL/CMOS 5-15V in1icates 
Logic states and Trigger Pulses £12 nc. C. Marshall, 22 
Oakfield Road, Croydon, Surrey. CRO 2UA. 
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PROGRAM YOUR OWN 
TUNES with this MUSICAL DOORBELL haae o new 
JINGLE each DAY, with 119 tanes, jest needs bell 
translormen arid speaker, £19-SO. 

NEWI MSF Receioer gives digital SECONDS. MINUTES 
and ootprut for MONTH. DATE and YEAR. internal ferrite 
rod, Only £1 3-70. 

NO LONG WAVE? 100-600 KHz Contwrter feeds 
poor 4.1-4.6 MHz receloer. only £9-go. 

SIG. GEN. 10Hz-200KHz. Sine/agitare. £1O-80. 

Each easy-assembly kit inclodes all parts. printed circatil. 
case, postage etc. instructions, money back assurance so 

SENO off NO W. 
- CAMBRIDGE KITS 

45 (FG) Old School Lane. Milton. Cambridge 

SUPERB INSTRUMEFT CASES BY BAZELLI. manufactured 
from P.V.C. faced steel. Hundreds of people and indus- 
trial users are choosing the cases they require from our 
vast range. Competitive prices start at a low lOp, chassis 
punching facilities at very competitive prices. 400 mod,ela 

y to choose from free literature (stamp could be appreci. 
atedl. BAZELLI. IT)ept: No. 23, St. Wilfreds. Foundry 
Lane, Halten. Lancaster. LA2 6LT. 

We would/Ike you fo know that we make- 
BEC Cablnnta 
Special cabinets 
Prototype printed circurls 
lnstnunnem panels 
We lito haue a quantity punchrn 083/AT 
service. end undertake artwork Cabinet - - 

H.M. ELECTRONICS 
275a Fulwood Rd Sheffield SlO 3BDI TEL: f07421 689676 

Send 1 5p Irefiandable) for leaflets 

AVAILABLE ALSO IN REVERSE LEUERING. 
COLOURS RED, BLUE. BLACK OR WHITE. 
EACH SHEET 12m X 9m CONTAINS CAPITALS. 
LOWER CASE AND NUMERALS. in KIT OR n 
KIT £1 COMPLETE. STATE SIZE REO. 

ALL ORDERS DISPATCHED PROMPTLY. 
ALL POST AND VAT PAID. 
EX. U.K. ADD SOp FOR AIR MAIL SHOP AND 
TRADE ENQUIRIES WELCOME. 

E. R. NICHOLLS 
P.C.B. TRANSFERS. DEPT. PE 

46 LOWFIELD ROAD. STOCKPORT. CHES. 
061-4802179 

NO LICENCE EXAMS NEEDED 

To operate this miniature, solid-state 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 parsies. A mere £430 plus 20p 
P. & P. Experiment with a psychedelic 
DREAM LAB, or pick up faint speech/sounds 
with the BIG EAR sound-catcher; ready-made 
multi-function modules. £5 each plus 20p 
p. & p, 
LOTS MORE! Send 2Op for lists. Prices include 
VAT. (Mail order UK, only), 

BOFFIN PROJECTS 
Cunliffe Road, Stoneleigh 

Ewell, Surrey (P.E.) 

TRANSFORMER 
PROBLEMS? 

Send SAE with requirements for return of - 

post quote. 

TRENT TRANSFORMERS LTD 
Chapel Street, 

Long Eaton, Nottm. 06076 66716 

100 Resistors 75p 
6W 5% c/FILM 22(t-22M(t (E12) 

IO each of any salan. Send SAE. for tree sample 

C6O CASSETTES 30p All Cassettes In Plastic 
Cese with lfldee and 

C90 CASSETTES 45p Screwed Assembly 
All prices Inclado VAT. Add Poslego Itp In LI 

Oasntlty DiscoantS SALOP ELECTRONICS 
IO Units 5% 23 WYLE COP 
SO UnIls 7% SI4REWSBURY 
lOO UnIts It% T.l. 53204 

BUILD THE TREASURE TRACER 
M K III Metal Locato; 

VSflc.p?0Ñ,,a 

bfli.In s be.! ..lh,iØ i,,.!t! 100*10, OÍl 

FO,.d ellO F .......... la 

I 500.0.1 esO ...n000e or.l.lel' 

ConrplCte, £15 -95 01r0 £20 -95 
Posi Lt 20 . Lt 37 VAT Post Lt 20 . Lt 77 VAT 

MINIKITS ELECTRONICS 6g CLEVELAND ROAD 

LONDON EiS 2AN (Mal Orde, OnlyI 

S.A.E. lists somple. P. & P. iSp/order eocepl°. 

P.K.G. ELECTRONICS 
OAK LODGE, TANSLEY, DERBYSHIRE 

ETCH RESIST TRANSFER KITSIZE 1:1 
COMPLETE KIT 13 SHEETS 6m n 4fmn £250 
WITH ALL SYMBOLS FOR DIRECT APPUCA- 
TION TO P.C. BOARD. INDIVIDUAL SHEETS 
25p EACH. (1) MIXED SYMBOLS (2) LINES 
005 (3) PADS (4) FISH PLATES AND CON- 
NECTORS (5) 4 LEAD AND 3 LEAD AND PADS 
(6) DILs (7) BENDS 900 AND 1300 (8)8-10--12 
T.O.5. CANS (9) EDGE CONNECTORS 0.15(10) 
EDGE CONNECTORS 0.1 (11) LINES 002 (12) 
BENDS 0.02 (131 QUAD IN LINE. 

CIRCUIT LAYOUT TRANSFERS SIZE 2:1 
ONE SHEET 12m n 9m GIVING ALL 
TRANSFERS AS IN ETCH RESIST FROM No. 3 
TO No. 10 INCLUSIVE MAKES CIRCUIT 
LAYOUT EASY. BLACK ONLY. PRICE £1. ALSO 
LINES AND BENDS PRICE £1. 

FRONT AND REAR PANEL TRANSFER 
SIGNS 
ALL STANDARD SYMBOLS AND WORDING. 
OVER 250 SYMBOLS, SIGNS AND WORDS. 
ALSO AVAILABLE IN REVERSEFOR PERSPEX 
ETC. CHOICE OF COLOURS RED, BLUE, BLACK 
OR WHITE. SIZE OF SHEET 12m X 9m. PRICE 
£1. 

GRAPHIC TRANSFERS WITH SPACER 
ACCESSORIES 

equipment. Fully guaranteed. Completely selt.0 ontauned. With our 
modulator will Connect to any domestic TV cet. Model Ct Complete 
witft V,diCOn 1.98. LetS VidicOn L82.39. (Lent acaula hie as Optional 
extra). SAE for info or phone your Order through using your Barclay j Or Acce Card. 

CROFTON ELECTRONICS LIMITED 
., 39 GrOscenor Road, Twickenharn. MiddlesrS. Of .891 f923 

RADIO 
CONTROL 

micron 
C 

SPECIALISTS 
Kits for mult, channel 
systems. Speciat parts 
and accessories. 

MICRON R/C, 

S.A.E. FOR LEAFLETS 
Tel: 0602395418 

Hayworth Road. 
Sandiacre, Nottingham. 

loo WATT GUITAR/PA/MUSIC 
AMPLIFIER 

With superb treble, bass. Ooxrdrioe. slimline. 12 months 
guarantee. Unbeatable offer at £39. Also twirl Channel with 
separate treble/bass per Channel £48. Money returned if not 
absolutely delighted within 7 deys. Also fuza boses great 
sound robust Construction £6.60. Also loo watt 1.. in. 
speakers £22.50. 
Ai) Inciusine of PP. Send cheque or POlo: 

WILLIAMSON AMPLIFICATION 
62.THORNCLIFFE AVENUE. DUKINFIELD. 

CHESHIRE. TEL: 061-344 5001 

Rood, Ooiord. Tel. 10865) 49791. 

ARMATURE AND COIL WINDING 
ENAMELLED COPPER WIRE 

Only top qaulity muteriuls supplied. 
All orders despatched within 24 hours. 

S.W.C. libree) 0 lb ree) 
lOto 19 £295 £160 
20to29 £315 LISO 
30 to 34 £345 £190 
35 to 40 £365 Lilo 

Ail prices inclusive of P. & P. in U.K. 
COPPER SUPPLIES 

102 P,rswoxd Rond, Withington, 
Munchestsr 20 Tslsphxns 06)-445 8753 

MAKE YOUR OWN PRINTED CIRCUITS 

ETCH RESIST TRANSFERS -. Starter pack (5 sheds, 
lines pads. IC. pads) £1.30, Single Sheds 27 
FERRIC CHLORIDE -¡lb bags 7Op (P. & P. 4Op. . 

SOLDERCON SOCKETS - 100 65p. (quantity roles). 
PLASTIC SUPPORTS-7 or 8 hole 6p./pair. 

PRINTED CIRCUITS 
and HARDWARE 

Readily ocoiloble supplies of Constructors' hordwom. Feinted 
circuit boards, top quolrty for tndividuol de6gns. Prompt 
service. Send 25p for cotologue. From: 

RAMAR CONSTRUCTOR SERVICES, 
Masons Rood, Steatfordpon Anon, Warwioks. 

1,1.4879. 

CABINET FITTINGS 
FOR 

Stags Loodspeak ers and Armplifier Cubs 
Frotcioths, Coverings, Strop & Recess Hondles. Feet, Costors, 
Jacks & Sockets, Connons, Bulgin 8 woys, Reverb Trays, 
Locks & Hinges, Corners. Trim, Speoker Bolts etc. 
Seed 2 st gp Stomps for samples and illustrated catalogue. 

ADAM HALL (P.E. SUPPLIES) 
Unit 3, Carlton Court. Grain9.r Road 

Southend-an-.Sea, (Ssno. 

BUILD YOUR OWN TV CAMERA 
ONLY KNOWN HIGH PERFORMANCE SOLIO STATE CAMERA IN a KIT FORM. Also avaílable tact ornasse mbled. Ideal for experimenters. 
n duslry security, edocat,on etc. W111 work wiltS most other CCTV 

14 Downham Rood. Romodon Mouth, BlIlsrtcay. Esseo 

SI N T E L FOR BOOKS, CMOS ANO COMPONENTS 

6800 Booklet 1.80, MOT CMOS Dotobk 3.50, 6800 AppI 
Mon 12.95, 6800 Frog Mon 5.35, SC/MP Introkit Mon 0.75 
NS 111 Dotobk 2.10, RCA CMOS Ootobk 5.45, BOBS Users 
Mon 5.15, zgo Ass Long Frog Mon 7.50, ZOO CPU Mon 
5.60, Z80 C1'C Spec 0.80, ZOO PIO Mon 3.30. Also o full 
range of CMOS - send for Free catologue. MPUs: 
MEK680002 205.20, MC6820 7.50, ZBO 18.14, Z8OA 
24.19, Z8OCTC 10.96, Z8OP1O 10.96, Menories: 2l02.A 
2.00, 2l12A.4 3.13. Displaysa lype FNDSOO C.0 1.40, 
lype T1L321 C.A. 1.40. SLTOI 5.29. Crystols: 32.Î68KHa 
3.19. Clock ICs: AY51202 3.35, A15122d 3.73, MK50253 
5.83. Soldeecon Pins: 100 0.54, 1000 4.32, 3000 11.34. 
Free catologue by return. All items CWO. Prices inclusine of 
VAT. Add 35p pAp. SINTEL, P.O. Boo 758, 209 Comm1 

NEW pREAMPS 14-SOp, 2 inputs bass + Treble, aIs 
100 watts into AOMHS Amp Modules 17-SOp. Mail 
Orders to Panther Audio. 2 Lower Addiscombe 
Ruad. Croydon. Barclay and Access taken. Tel: 
680 1476. 

MAROENBROOK (.hctronics) LIMITtD will corstrict' 
electronic prolects e.g. wiring of units, pchs assembly etc. 
Please write to us at Concept House, 3 t)ene Street. 
Dorking, Surrey. 

CLEARING LABORATORY. Scopes, recorders, teetmeters, ARMATURES ARMATURES. B and D, Wolf, Bridges, Makita 
bridges, audio, R.F. generators, turntables, tapeheadn. etc. Exchange Armatures and Ftelds for most power tools. 
stahiliawl P SUs. sweep generators, test equipment. etc. 

I 
Obsolete models covered. SAE. foruotation or Rtng 061- 

Lower Beeding 236 . 

. I 

7990624. lnterQControl, 26 roadway, Worsley, 
Manchester. 

PRACTICAL ELECTRONICS P.C.B.'s 
in glass flbro tinned and drilled 

Dec.77 Car Burglar Alarm 141 2-1 88p. 
Feb.78 Auto Rasping Voll Meter sci, power £3.10. 
May78 Moving L,ght Display £2.96. 
May 78 Workshop Power Supply El .97. 
C.W.O. Pieuse. 
For full list and current boards ptease send S.A.E. 
P.C.B.s also produced from customers own master - 
please send for quote. 

PROTO DESIGN 
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NAM E . 
Send to.' CIasstied Advervsement Manager 
PRACTICAL ELECTRONICS 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

P'ease insert the advertisement below in the next available issue of Practical Electronics for 

insertions. I enclose Cheque/P.O. for £ ................................................ 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Electronics) 

Digital Electronics and/or Radar and Microwaves in the 
final year. 
* Technician Engineer Certificate. 
3 'OE levels, usually Maths. Physics and English, are the 
entry requirements for this two year full time certificate. 
specialising in Computer Engineering. Sound Studio 
Engineering and Radar and Microwaves. 
Details from: Secretary. DECE. PNL.Holloway Road. 
London Nl 8DB. 

The Polytechnic of North London 

RAM RICHARD ALLAN I SEAS 
TANNOY VIDEOTONE WHARFEDALE 

WILMSLOW AUDIO (Dept. P.E. 8) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 

CHESHIRE SK9 1HF 

Diecount Ht-FI, etc. at S Swan Street and 10 Swan Street 
Tel.: Wllrnslow 29599 tor Speakers Tel.: Wilmslow 2623 for Hi-Fl 

4(Y IF 
'. ï:t :\ '(Constructive 

- 

;. and 
Profitable! 

Become an 

ELECTRONICS ENGINEER 
ora TECHNICIAN ENGINEER 

At PNL we offer two, interesting, full time courses. 
B.Sc. in Electronic and Communications Engineering. 

2 'A levels, usually Maths and Physics could qualify you 
for this 3 year full time degree. Specialise in Acoustics, 

THE firm for speakers! 

SEND 15p STAMP FOR THE WORLD'S BEST CATALOGUE OF 

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

DISCOUNT PRICE LIST 

ACT AUDAX S BAKER 
BOWERS & WILKINS S CASTLE S CELESTION 

CHARTWELL COLES S DALESFORD 
DECCA S EMI , EAGLE S ELAC FANE 

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

KEF LEAK S LOWTHER S McKENZIE 
MONITOR AUDIO PEERLESS S RADFORD 

 

Make 
('/jj your 

*i hobby 
Wilrñslow 

Audio 
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WHY PAY MORE? 
MULTI RANGE METER. Typ. UF1SA c dc 
cOlts 1050. 250. 500. 1000. Ma Q-h. 0-10. 
0-100.Serrsiticity 2000V 24 range. diameter 133 
by 93 by 46mm. Price £6-SO plus hOp P & P 
)E7'56 Inc. VAT & P.). 

METERS NEW-9Omm Diameter 
Typ. 65C5 dc. Mc Q-2. 0-h. 0-20. 0-50. 
0-100 amp. o-15v d.c. O-30V d.c. Typ. 62T2 
ac. MII 0-1V. 0-50 amp. O-15V. 0-30V Type 
65L5 R,reC.0-30V ac. All al £3-SO each. P. & 

P. hOp ((4-32 each nc. VAT & P.). 

NEW HEAVY DUTY SOLENOID. mfg. 
by Magnetic Denices. 240v ac. opera- 
lion approx. 101bs poll al i -25m. Price 
£4.00 P. & P. 6Op. f496 icc. VAT & 
P.). Similar in appearance to illustra- 
lion. Approe. 1 lb pull. Size nf feet 1 X 
hin. Price f1 -00 P. & P. 25p. - - 

MINIATURE 
UNISELECTOR 
12 colt il-way. 4 bank (3 non- 
bridging, i horning), £2-SO. 
P.& P.35p (f308 Inc VATS P.). 

600 WATT DIMMER SWITCH 
Easily fitted. Folly guaranteed by erakers. Will 
control up 10600W of lighting encepl fluorescent 

0-220V/240V 
O-12V/24V et i amp. £250. P. & P. 5Op (f324 inc. VAT & P.). 
13-0-13V at 1 amp. £250. P. & P. 5Op (f324 inc. VAT & P.). 
25-0-25V ut 2 amp. £450. P. & P. 75p (f567 inc. VAT & P) 
O-12Vi4V 10 amp. £1235. P. & P. £1.50 (f1496 inc. VAT & P.). 
O-10-15V at 3 amp. (eu new equip) £250 P. & P. 5Op (f3,24 
inc. VAT & P.). 
0-4V/6V/24V/32V at 12 amp. £13. P. & P. Cl-50 (f1566 inc. 
VAT& P.). 

O-12V ai 20 amp or 0-24V ai 10 amp. £12.00. P.&P. Cl-50 
(f1 6-01 inc. VAT & P.). 

0-6V/t2V/17V/18V/20V at 20 amp, £14. P.S P. £150 (f1 6-14 
inc.VAT&P). 

J 

0-6V/12V at 20 amp. £11.85. P.S P. Ci (f1388 Inc. VAT & P.). 

Other types in stock-phone your enquiries 

STROBE! STROBE! STROBE! 

HY-LIGHT STROBE KIT MK IV 
Latest type Xenon white )ight SasPi lube. Solid state 
timing and triggering circuit. 230/240V a.c. 
operation. 
Designed for largor rooms, hells. etc. Speed 
adjustable t-20 f.p.s. Light output greater than many 
(so called 4 Joule) strobes. Price (IO. Post Cl ((20.56 
nc. VAT S P.). Specia)ly designed case and reflector 

for Hy.Light £e'25. Post CI ((9-99 inc. VATS P.). 

XENON FLASHGUN 

Range awadable trom stock 

The abone prnclsion made U.S.A. 
motor is offered in as new condition. 
Input wo/tage of motor itSV ac. Supplied complete with 
transformer for 2301240V 0. lepuf. 
Price. either type £6.25. Post 75p ((T- 561cc. VAT & P lO' less 
transformer £3.75. Post OSp ((.4-79 inc. VAT & P.). 
(Typ. 3) 71 1p.m. 4 Ibm. 230V ac. Continuously ratnd 
Recerslble. £6- 50. Post iSp (7-03 inc. VAT O P I 

28 rpm 20fb. inch llSn. c.c Reoersible similar to abooe 
drawint. Mfg by Wynstruments. Price £415 + 75p. P. & P. 
Tota) nc. VAT £5.94. SupplIed complete with trans- 
former for 240o. a c. operation £1.25. P. & P. Cl-00. 
Tota) Inc. VAT £8.91. 
Croocet 230/240V. AC 2RPM synchronous geared motor. 
Brand new £2.90 pSp 3Op. (f345 mcl VATI (quantity discount 
aooilable.) 

FRACMO 
56 r.p.m., SOlb.in. 240V a.c. 50Hz, 0-7 
amp. sharp)ertgth 35mm, dia. 16mm. -a, 
weight 6 kIlos 600 grammes. Price £1500 
POP. Cl-50 )C17-O2). 1 
PARVALUX GEARED MOTOR 
230/240V A C 30 rpm 50lbs inch. Price 
£1500 P. & P. fi-00 fil-82 inc. VATI. 

COMPRESSOR 
Precision built by Emerson USA. / r' 
Horizontally opposed twin head dia- 
phragm type producing 2Olbs. Plus 
P.S.). pet head. 3-5 plus C.F.M. Out- 
put virtually poIse frey. Powered by 
110V A.C. motor size 30x23u 15cm, 
weight 7 kilos, Price £20 pSp (2-00 
(inc. VAT £23.761. 
Suitable tronsforrecr for 230/240V A.C. £8.00 PSP Cl-00 (inc. 
VAT £9.72) 

I 

R E LAY S 

--- - - 
VARIABLE VOLTAGE TRANSFORMERS GEARED MOTORS 

- loo r.p.tn. llSlb.ln. 110V, 50He, 2'8A. 

INPUT 230/240V ac. 50/60 OUTPUT ' 
eo0s 

: AVAILABLE tren, StOCK phono Or writ: in your eng e VARIABLE O-260V All Types Totally enclosed, Pan cooled n-line 
SHROUDED TYPE . 

FT3 NEON FLASH TUBE 
.5 

High ntonsity malL turn, higtm collage, on 200 watt (I amp) nc. oc, eolttmteler (12.50 . 

inc. VAT & P.). Suitable transformer 230/240V operahon Cl. 
Post PSp ((9.45 inc. VAT S Pl. glow. dkCharge flash tabo. Design tor igratiOn 0' 05 KVA )2 atmtp) (MAX) 15.0e . . 

t1ning. etc. (l.o. p. & P. 25p. ((199 nC. VAT). 3 00,, ,, t KVA (5 otmtp) (MAX) (19.50 
for r. & P. SOp ((37e Inc. VAT & p.). 2 KVA (IO amP) (MAX) £3200 

- - - 
3 KVA (15 amp) (MAX) (39.50 
4 KVA (20 amp) (MAX) £60.00 B DINE TYPE N.C.I. 

N I-CAD BATTERY Height Width Length 
(I ImmI Ints) 

CARRIAGE AND PACKING EXTRA , 

GEARED MOTOR 
35AH 12V Metal (756 

L.T. TRANSFORMERS PRIMARY 
,I 

tOlb.in. 
' 

Post Sop per amt 0olue 
i 

All Mail Orders-Callers-Ample Parking 

Dept. PE12, 57 BRIDGMAN ROAD 
CHISWICK. LONDON W4 5BB 

Phone 01-995 1560 
Showroom open Mon-Fri. 

INCLUDING POSTAGE UNLESS 
OTHERWISE STATED 

SERVICE 
TRADING CO. 
ACCOUNT CUSTOMERS MIN. ORDER £1000 

Personal callers only. Open Sat. 

9 LITTLE NEWPORT STREET 
LONDON WC2H 7JJ 
Phone 01-437 0576 

Published approtsimately on the 15th of each month by PC Magazines Ltd., Westover House, West Quay Road. Poole, Dorset B H 5 13G. Printed in England by Chapel River Press. Andover, Hauts. 
Sole Agents tor Australia and New Zealand-Gordon & Gotch (A/sia) Ltd.: South Africa-Central News Agency Ltd. 
Subscrtptions INLAND and OVERSEAS £10.60 payable to PC Services, Oaktleld House, Penymount Road, Haywards Heath, Susses. 
Practical Electronics is sold uubject to the following conditions, namely, that ii shall not, without the written consent of the Publishers first given, be lent, resold, hired out or otherwise disposed of by way ol 
Trade at more than the recommended selling price showu on the cover, excluding Eire where the selling price is subject to VAT., and that it shall not be lent, resold or hired out or otherwise disposed olin a 

mutilated condition or in any unaathorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 

at mains voltage. Complete wtth simple 
Instructions £3.65, post 25p IE4'53 inc. VAT & P.1. 
1.000 watt model £560, post 2Sp ((632 inc. VAT 
& P.) 2.000 watt model (9.75. pest dOp ((10 .96 
inc. VAT & P,). 

MICRO SWITCHES 
Sub rein Honeywell roller rn/S type 31 15m 906t. 
10 for £2.50 post paid. 
LEVER OPERATED 20 arno. CID. Mfg. by Unirnav 
USA 10 for £4, P. & P. 50p (miv. Order lOI 
(f486 (nc. VATI. 
D.P. Cb louer rn/switch ref g. by Cherry Co. USA. Precious metal 
low resistance contacts. 10 Io, £2.25 P. & P. 3Op. Total Inc. VAT 
£302 brin. 10). 
Sub rein lever nt/switch type MML 46 10 for £2.50. 

24 VOLT DC SOLENOIDS 
UNIT Containing 1 heavy duty Solenoid appros. 251b pull t 
inch travel Two n approo. lIb pull fin travel. 6 appros. 
401 pull fie travel, One 24V d.c.. t heavy duty single make 
relay. Price £3. Post £t ((4.32 nc. VAT & P.1. ABSOLUTE 
BARGAIN. 

VORTEX BLOWER AND VACUUM UNIT 
Oyeamtcally balanced totally en- 
closed gin rotor wIth mas, air 
delivery et 1 5 cubic metres per 'V 
mtn Mao static pressure 600mm 

. 

' Ij l WO Suction or blow from 2 stde' 
byodo3?mmLD. circular aper 

ful eontinuou sly rated 115V ac. 
moror mounred on alloy baso with '..'' 

fixing (acilrries, Dimensions 
length f2rm o width 25cm o 
height 25cm These units are no equipment but have had 
minimum use Fully testad prior to despatch Price £12 - 

£1 50 p y P.1(14.58 inc. VAT 6 P.1. 
Suitable transformer for 230i2vOV a.c £6 - £t P 6 P Ic?' 56 
inc VAT S P I 

CENTRIFUGAL BLOWER 
Smith type FFB 
1906 022 220/240V A.C. Aperture 
10 s 4'Cm overall Size 16 s i 4cm. Price 
£3.75 P. & P. iSp. Cinc. VAT £486). 
Other types available on request. 

INSULATION TESTERS NEW' 
Test rol E,E. Spec Ragged metal construc- 
tion, suitable for bench or field wOrk. 
constant speed clutch. Size L aie, W 4e. 
H 6m weight 61b, 500V. 500 megohms, £49. 
Post 80p (f5378 inc. VAT & P.). 1000V 
1000MO, £55. Post BOp f6026 inc VAT & 
P I SAE ter leaflet 

WIDE RANGE OF DISCO LIGHTING 
EQUIPMENT 
S.A.E (foolscapl for details. 

Superior Quality Precision Made 
NEW POWER RHEOSTATS 4 

- I, 
New ceramic construction, vitreous , .' - 
enamel embedded winding heavy duty 
brush assembly, cvntinuousl rated. 
2SWATT 10/25/50/1001150/250/500/1kw 
1.5kG. £2.40. Pvst 2Op (f281 inc. VAT & P.). - 
50 WATT 100/250/5kG £2.90. Post 25p (f340 inc. VAT 
& P.). 
100 WATT 1/5/10/25/50/100/250/500/1 kWl .5kfl/2 .5kG 
/3-5kO £5.40 Post 35p (f621 icc. VAT & P.). 
Black. Silver, Skirted knob calibrated in Nos, i-9 ifin. 
dia, brass bush. Ideal (or above Rheostats 24p each, 

RESET COUNTER 
230V ac.. 3 digits mfg. Veeder Root Type 
LL 1441 £1.75, P. & P. 25p (f216 inc. VAT & s 
P.). 7 Fg 24v d.c. nett Set £1.50. P. & P. 25p 
(f1 .89 inc. VAT & Pl. 6 hg, 24V d.c. resettable 
£3. P. & P. 25p (f351 inc. VAT & P.). 

230V a.c. FAN ASSEMBLY. i' 
Powerful continuously rated ac. motor 
vomplete with 5 blade 6 i) Alumielvrtt 

£3.00. (f3.941. fan. Prive P. & P. 65p 

BIG INCH f1111 
Tiny precision built 3RPM U SA, motor size only 
1 t tOOV ac, op. supplied with resistor for 230v 
ac. Price £2. p. & p, 20p 1(237 inc. VAT & P.). 4' 
for (SOest paId ((5.40 Inc. VAT & Pl 

CITEN CO 19 RPM 
FHP motor type C 7333/15 2201240V ac, t9 
r.p.m. reversible motor, torque t4'S kg, 
gear ratio t44-1. Brand new md. 
capacitors. our prIce £14' 25. P. & P £125 _ 

((16-20 inc. VAT & P.). 

VAT 
AT CURRENT RATE MUST BE 
ADDED TO ALL ORDERS FOR THE 
TOTAL VALUE OF GOODS 

A.E.G.WATERPUMP - 

200/240V ac. motor. 2.850 r.p.m. ' '' 
480w approx. h.p. Driving a ceritri- 
fugai pump wOk inlet and Outlet 
delivering approu. 40 gallons per min. 
at lOft head. Ideal for pumping or 

.. 
I 

co Ight 
C sty0lq DO 

industrial labs.. etc. Note this pump is not sell-priming. Price £15. 
Post 75p (f1701 inc. VAT & Pl. 

PROGRAMME TIMERS -... 

12 cam model £7.50. Post 6Op (f875 ,'... 
Inc. VAT & PL Also available (or 50V 

iifl.fl,1,,1 

operation. Price as above, a . 

Time Switch 
Venne, Type ERO Time switch 200/250V ac, 
30 amp contact 2 on/2 off every 24 hrs, at any 
manually pro-set time, 36 hour Spring Reserve 
and day omitting device. Built to highest Elec- 
tricity' Board specihication. Price £7.75. 
P. & P. 75p (f9181. 

SAN GAMO WESTON TIME SWITCH 
Type S251 200/250v. ac. 2 otV2 off every 24 hou,s. 20 
amps contacts with override switch df a. 4 s 3 prive £6.00. 
P. & P. 5Op inc. VAT £702. Also available with Solar dial. 

AEG TIME SWITCH 200/250v. aC. - 

t oWl off every 24 hours 80 amps contact (ideal storage 
heaters) spring reverse £10.00. P. & P. SOp inc. VAT 
f1134. I 

I 11 pin top entry plu complete with 11 pin PC socket 35 
I for pair. 10 for £ .50 P. & P. BOp + VAT f4.4 

Min. 10 paIr. 

FR AC M O 
1400 rpm H.P. 1/30 continuovsly rated 115V ac,. svppljed 
complete with transformer (or 230/240V ac, op. Complete with 
anti vibration cradle mounting £10.00 P. & P. (1.00 (fil-88 
inc. VAT & P,L 

PARVALUX 230/250V a.c. 
500 (bold) rpm. 3+lbs Inch. 2 right angled spindles £11.00 P. & P. 

£1.00 (f1 2-96 inc. VAT & P.). 
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AUDIO MIXER ___________________ 
A superb stereo audio miner. Ii can be equipped ___________________ 

-- with up to 16 input modules of your Cho:Ce and 
-- 

uerybest 

requirements of professional recording studios. - - - -- 

FM radio stations, concert halts and theatres. 
Full Construction details in our catalogue. A 
component schedule is auailable on request. - 

______________________ ELECTRONIC ORGAN 
The Only organ you can build in stages 

I 

and tailor to your requirements as you go 

i . f 

along-arid at each stage you'll have a 

Vlili / 
fufY working ln:trument We haven't got 

(f] sounds-you won't fdth 
N 

organ less than twice our price. So get 
our MES5O series leaflets now! 65p buys 

MICROPROCESSOR the three availabl so far. 
Build a mini-computer with our microprocessor 
kit. Features: 46 different instruction types: 
256 bytes of read/write memory Imore are easily 
oddetil microprocessor can address up to 65,536 
B bit-bytes. Complete kit for use with teletype 
etc lXB9lYl £74 10. 
20-key keyboard for rse with abose lin place of teletypel 
IXB92AI £71.11. Both kits with detailed Instruction books, 
See our nerysletters for details of additional RAM'S. tri. 
state interfacing chips, number-cruncher and standard 
cassette tape-recorder interface to store your programmes. 
All prices include VAT, and p&p.l 

,1 

IT'S A FANTASTIC BESTSELLER! 
216 big (11" x 8") pages! Over a thousand 
illustrations! Over 30 pages of complete 
projects to build! Thousands and thousands of 
useful components described and illustrated! 
No wonder it's a bestseller! 
DON'T MISS OUT' SEND 60p NOW! 

MAPLIN ELECTRONIC SUPPLIES 
P.O. BOX 3 RAYLEIGH ESSEX SS6 8LR 

Telephone: Southend (0702) 715155 
Shop: 284, London Road, Westcliff -on-Sea. Essex 

iClosed on Morrdagt Telephone Southend 07021715157 

tjpVU/'> \\ 

\ 
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details 25p. Add on rifle MASSIVE RANGE, OF 
kif only1O'6O.(All prices COMPONENTS 
include VAT, and pAp). For instance the capacitor section - 

in our catalogue includes non- 
polarised electrolytics and our 
resistor section includes even 
1% tolerance types. Get our 
fascinating catalogue now-you 
won't regret it. 

Our bi-monthig newsletter keeps you up to date with latest 
guaranteed prit es-our latest epeciuf offers - 

detajia of new proietta and new tines. Send 3Op 
for the nefl Siouosueo 15p discount coucher with each copy). 

POST THIS.COUPON NOW FOR YOUR COPY OF OUR 
CATALOGUE PRICE GOp 

45 

Please rush me a copy of your 218 page catalogue 
I enclose 6Dp, but understand that if I am not completely 
satIsfied I may return the catalogue to you within 
14 days and have my BOp refunded immediately. 

NAME 

ADDRESS______________________________________________ 

nÏr TI, fl 
everything for the modern D.I electronics enthusiast and more. 

THE 'DRUMSETTE' RHYTHM 
GENERATOR 

Organists, pianists, guitarists . an automatic drum set 
to accompany you! Nine highly realistic instruments play 
fitteen different rhythms Fifteen rhythm-select touch 
switches and a touch plate tor stopistart without rhythm 
change gives absolute ease at operation. Butld if yourself 
to, under £65 includtng smart teak-effect cabinet. See it 
and hear it in our 
5h00! Send tor full 

j _1 it t' 

- - 

:' 

'tl rnffJ 

REVERBERATION SYSTEMS 
High quality spring line drivnr module uses 4 inte- 
grated circuits and two transistors. Built and tested 
circuit board with wiring instructions for spring tine. 
XB85G, price £6.00. Power supply to suit driver 
module costs around £2.50 and construction derails - are in catalogue, or ask for leafier 

ME524. Mechanical spring fines: 

construction details ______________ 9-CHANNEL RADIO Short line IXLO8JI; £449: Long line 

now: MES4S price - CONTROL SYSTEM ¡XB84FI £10.39. (Ali prices include 

25p. (Att prices 
VAT, and p & p.1 

include V.A T. and 
A comprehensive model 

postage & pacbingf. . control system, featur- - 

¡ng nine independent 
- - fully proportional chan- 

- nels achieved by a 
- - 

- design using very few 

_______________ components thus 
keeping the cost to 
a minimum. Full 
construction de- 

/A / 
i - . tails ¡n our booklet 

/f!i/ (XFO3D) 

II ...... ; 
!1!\iiu PriCe1 20. 

i I Ali pr ces include 

_____________ VAT, and postage & - 
J . packing. 

BOARDS AND PCB's 
Pages 59 to 61 of our catalogue 
show you our range of Veroboards 
and S-Decs or if you prefer to make 
your own pcb's a range of etchtng 
systems including the novel etch- 
in-a-bag system, plus printed circuit 
transfers for the professional finish 
to your boards. 

T.V. GAME 
A fascinating TV game kit that plays 
football, tennis, squash and practice for 
only £2159. Reprint of construction - 
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