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,' C-MOS F.C. SOCKETS 
!i 2. JoP - 

CD4000AE I9 17P 149 Pin k.,, p5, n 
CD400IAE I Op lip I4p oc ioo. joi,np ocr nhol 
CD4002AE l9 l7p l4p wnd. 65n p" .np 
CD4006.AE £1.59 £1.33 £1.56 Dod in lw * 
CD4007AE 22p l9), ISn * e lOp. 24 pin 249. T05 
CD4008AE £1.75 £1.46 £1.17 14 pin ISp 29 pIn SOp. 8, 31 
CD4009AE 
CD40IOAE 

U,, 
U,, 

CD40499 
CD4U50 

16 pin ISp 36 pIn 39 p. 4Dpin 35n. 

: ;: : FREE CIRCWTS 
CD40136E 59), 50p 44 8 Pon 64 Aodio I .C. BookinI 
(54014*8 £1.75 * £1.46 £1.17 k0ppI .4 FREE nih po,obo,., of 
CD4OI5AE £1.75 £1.46 £1.17 L0,.o, I.C.',00,nh El. o, 

CD4UI6AE 55p 4$p 4-49 DSp. if ,old oboe) Con,nln. ni,00i9 
CD4OI7AE £1.29 £1.07 93p ond pin OOnn.nion. 

CD4O?8AE £1.89 * £1.56 * £1.25 IS An,pIifl.o 250 nW o 20 wo,, 
CD42996E 8G), ddp SOp 5 Aodio P,.4.nplJFi.,, 
(540204E £1.9? £1.46 £1.31 I Tope P,eA,,98f,., 
CD4O2IAE £1.75 £1.46 £l.Iip I Pon*, D,bo, 
CD4023AE IO), I7p 149 I Inoon.o, 46nplifin, Bic.,) 
C040226E £1.83 £1.53 £1.2? I G.o*noi Po,pn** Mioi 4-plUie, 
CD4O24AE £1.26 £1.05 849 * I D.C. Conoollnd Coin Con,nwl 

C94025AE If), l7p 149 I Min,o-nini ,odio (2 IC'.) 
CD4O26AE £2.78: £2 LI PHOTO -D4RUNG?ON 
CD4026AE £1.53 £1.20 £1.02 
CD40?9AE £1.89 £1.56 £1.15 Voeo 25o 2N5777 e 

(540304-E 7Ip op 47 Vobo DUo 

(040356E £1.73 £1.46' £1.17 V.c. 90 

(040406E £2.01 £1.69 £1 
II 250 nA 

C040426E £1.49 £1.24' 99), Pd 200nW 

(0404668 £2.15 £1.79 £1.44 III. 2500 

C04049AE 69 SBp 449 

': £/NE-O-UCHT 
CD4OSIAE £2 £2.33: L': 
C040526E £2.78 £2.32 £1.95 
CD4O56AE £2.12 £1.76 £1.01 
CD4066AE £2.39 £1.99 £1.35 J. 

£I.13 949 75p 

CD4069A8 28 249 19), 

CD407OAE 29p 24p 19), 

CD4O7IAE 269 24p 19), NEW LED Lio.o, 
(040774-E up 59),' 47p ewni. de oke 0000iw IO Ii8),, 
CD408IAE OSp 2dp IS), eni Ping diode, no 20 pin dofr 
CD4CL2AE OSp ?4p 19),' In-Un. p'nkooe. ld.ob fo, *did 
CD400SAE £1.26 £1.06 95p 00'O onoI000e ,te,, O' diol* 
CD40866E £1.29 £1.06 OSp * Type lOI RED £2.26. Con,pIee 
CD4O9SAE £1.56 £1.20 £1.04 wlh I.fl.,. 

£FNE4R /.C.s 

555 (8 pin dip)V 55p I AY10212 £6.83 LM2I 11 £112 ) 
5N76001 N (04-4-61 I) £1 .82 

555 )1O-99)T 81P AV-I-5051 £1.44 LM3950 69p SN76003N £3.30 
556 (14 pIn dip) EI.29 AV-51224 £3.95 LM3909 66p 

I 
5N760I3N £1.85 

703 (RF1IF Amp) 68F' 
I 

AV-S-3500 

I 

4-Y-5-3307 
£6.59 
£6.59 

: 

MC13O3L £194 
) 5N76023N 

5N76227N0,RC1327) 

£1.99 
£1.89 

709 (8 pin dIp) OSP 
I 

4-Y54007 £7.94 MC13O6P 85P 1N76532N £1.06 
709(10-99) 45p 

) 

- 
MCI31OP (210 5N78544N £1.81 

729)14 pin 6(p) 39p 611A0002 £3.01 MC1312P £252 sN7o5so-7çvA.0.sso)esp 
710 (Bids dip) 39P I 

MCT3T4P £434 8N76S522 BIP 
710 (1o.o-99 45p (4-2111 £1.19 MC1315P £485 SN76440N(TBAI2O) 759 
710 (14 pin dip) 46p (4-3045 £1.69 MC1327P £148 8N76446N ((4-3065) £1.12 
711 (10-99) SIp 

i 

(4-3046 889 MC1330p 89p 
711 )14 pin dip) «P (4-3053 59), MC1339P 

- 

£060 TA.A?63 £1.50 
720 (AM. Radio) £576 £1.60 MC1350 68p 14-4-300 £2.16 
723 (10-99) £108 
723 )14 pin dIp 5Sp 

C63075 £1.66 MC1351 92p 144-SIDA El .87 

741 )8 pin dip) 30p j (63078 £1.06 MC1352 92p T&4-320 £1.44 

741 (10.99) 43p (63060 549 MC1357 (5 . T4-A350 £2.43 

741 (14 pin dip) 36p (63081 £1.86 MC1356 (CA3065) £1 T4A370 £3.45 

747 (14 pin dIp) LI-04 
I 

(43482 £1.06 
MC1375 £156 TA.4330 75 

748(8 pin dIp) 427 
I 

(*30898 )TDAI200) E2.43 MC1455 )555'fl 65p 
TAAS7O £2.75 

748(10.99) «p 
i 

(4-30978 £1.67 MCI4S6CG £177 14-6700 £3.03 

748 (14 pin dIp) 49p (4-31 238 £1.74 MCI458CPI 09p 
753 (F.M. ist. IF.) 

I 
063130 

MC1468G £230 1861205 £1.23 

£108 
75491 

J 

(63401E )LM3IOO) 

I 

(63400E 
689 

£1.44 MC14951 £448 
106231 
184-lOI )7?3) 

£1.02 
£2.59 

75492 £110 MC1496G £101 TBA50 £3.16 
MC3302P £165 TBA52S £3.65 
MC3401P 8iP TBA5303 £3.27 

BoIoio,. lOO nA 100511 (10.3) £1.46 * 

MFC4000B 
7865453 £3.72 

781054-C (10-92) 609 

701124-C 
103611 (10.3) £1.46 MFC4060A 

1665553 £5.29 
(TU-921 

I 

781134-C (00-92) 
103771 (10-3) 
LI2O (SOT-3?) 

£1.46 
859 

MFC6C3UA 85 
18.'.saoos 

18A625A 

£3.29 

£1.03 
LI3O (SOT-32) 959 

MF06040 £101 
1866258 £1.03 - 

R.94IOo,* 109nA 113F )SOT-32) OSp MM5314 £480 16A625( £1.03 
781054-WC (1166254-) 90P MM5316 £899 
78112698G (164-6256) 909 I.M3DIT iTO-Of) OSp 164-65F £1.87 
78115AWC (304-625G) OSp LM3OIS (8 pin dip)59p MVRSV (10.3) £1 .45 TBA71 £2.79 

LM3OIA1(30-99) oip MVR12V )T0-3)C145 TBA7353 £2.79 
I 1463014-sos pin dip)S9), MVR15V (10-3) £1.45 106800 £1.11 

7846058cC £1.35 
I 

146307 T (50-99) 59p 
NES4OL £125 15A6T01 £1.29 

78M1211C £1.35 LM307 SIB pin dip) S7p NES46A £116 1868104-3 £1.2., 
7046151cC £1.35 * 

* 
LM3OO r (rU-99) £1.96 NE555V 69p 166820 86p 

7046101cC £1.35 LM3U8 SIB pin dip) POp 
NE556 £129 T069 £4.71 

78M24F1C £1.35 1463086 T (TO-fo) 
LM3C8A SIB pin 

£7.92 
dip(E6.90 NES6OB (506 T6AO900 54.71 

I 

NES6IB £506 TCA2753 £3.24 
780511C 10-3) £2.09 

) 
1M3091( £2.34 NES62B £508 

TCA760 £2.16 
78121CC 10-3) £2.09 

I 
LM339 £2.25 5E563 £296 

TCA8000) £7.24 
78131CC (30-3) £2.09 

I 

NE565N £263 TCA8305 £1.04 
79191CC (18-3) £2.09 

i 
146370N £2.05 NE566V £567 TCA940 £2.25 

78241CC (10-3) E2.09 
I LM371 £2.06 NE567V £263 

99- 

 Dept. 2. 56, Fortis Green Road. 

Muswell Hill, London, NiD 3HN. 

electronics telephone: O1883 3705 

U1INC !! 
- -rat. __________ - -tn_N- -i 

oop. ,tkg 2O, Doto ee ond 000py coolloble lOp. pe' poge 

O,de,, fo, oog, £6. potf 
Ado.r No. IA of S.det B [9IItE2BPN1O!*BI 

CD4O99AE £2.95 £2.46 £1.96 
CD45IIAR £2.36 £1.79 £1.44 
CD4528A9 £1.30 £1.09 Vp 

-3 .D(CADE DYM I.C. 7400 
- 7401 

7420 

This , .nfth.,l MOS 151 nhip ,,,ni, 7427 

nil Sn lng.n ny l, 34 denndn, &ni 7430 

lnp ntng,nV%. nnrr,n,it poli,4iy 46tent ng 7432 

DVM SoppOnd n,ih dt ond oI,00li 

bonklo,. 45.5.3507 7441 
7442 

OUR PRICE ONLY £6.59.n 7445 

(0nn ,d Ci,nnl, Bokinr, ninnn 2Op.) 

The AY5F224 ticktock 
Ann,hn, n,n,nel f,nn G .1. A 16 pin 7472 

1224 h,. Clock I .0 . .ni9.h 25 pin cpnbili,y 7473 

IonnO,nnl po,g 00nl. Spplipd ndh 7474 

nn,,ofnoM,,,O dnoIlnd l.nlie, £3 .95p(i,nc 7475 

VAT) henil.' nino. (Op.) F91l Kir 7476 

(nonloding 00M) onn(inbl. noo,d 7482 

nod of 1975. , Clin. l, d,,lnit 7495 
7486 

'MIIUARD MODULES 
(,lii ,nokn A in,pinO, highly 

21 

LPTIOR VaradO, front end £860 
1P1185 IF. Strip £695 II 74193 
1P1400 Moliplox decode, £902 74196 

LM372N £1 .99 SD6000 £122 T0A1054 £150 
74 TU RngI,n (A 1M373N £2.99 

. TDAI200 £243 
7805130 10220( £1.72 LM377N £2.71 TDAI4O5 8°P I_24 25-99 78120C (10-220) 01.72 1M380 £1.25 

SL4T5A roMis VOP 
781500 (70-230) £1.72 5.9438) 01.85 SL4370 £705 TDAI4IS 8OP 14p l2p 1C9 781800(10-220) £1.72 LM382 £1.66 5L440 £284 1DA2OIO £300 

14P lOP 100 7824UC (10-2260! .72 LM703 SOp 5N7549TN 88p 10A2020 £375 
lon lOp 1OP 

IM1R2O £1.03 5N75492N £110 
ISp 12)p lop 

1CL8030 £3.52 UIN2IIIA £1.52 l6p_.._, l3P lip ZN414 Le4fIel l,en onib dno,Ceg( lOp ninfe I 
TMp' 3p lip 

Z 414 £1.26 
lOp iSp' lip MCl3l0 2, 4 & 5 LnSOin f,nn nnlW, den,cn. (lop ohon,) N 

: : : 
- LED DISPLAÛ - DIGITAL SWITCH 

2?p' 22)P 000 

lOp' i3p' lip Ltr,orin Onobi. DiglI DinpIops NEIV 27p' 22(p Op 0.5' Co,n,nnc Anodn 2 R/El ECO nnnndnd diviSO oniloh 
'dv' 3e lip * Deninol Pol,,,, Rn,,dirg OrnO. Soirobi. In, 
27p 2(p' lOP 01721 i 1.9 dgliol clock nl,n o.ring 
27p' )29' I)p * 

0L727 0.0 0 9.9 0.9 DVM pol Scoli,g nrc. 
iSp 62p SOp (nImbI. lo, Clocks. M.rn,*, 0 °02 
65y' 55p 43P ' Inslro,nn,,n, Chon,,nI I,dionmo,, 5 i mo 9. £1.49 .nch 
8Op' up' S7p o,, p,inn £4.75 ' noch 
$ip 75p' 65p 

' 
Loro nor Rod Gn66P 0 33 LTI,oMn DL 707 Sedc oil LI .82' noch (End only) 

9Sr 800 6ut M.ln,xlo MIEI) 500 0:33- Mo,,onmn MAN 50/70/sqi'3600 nit £1.82' Roch Rod, gen,, pelino, O,omge) 
30,, OSp 

in n 1092 ppob. O.33n Xoiro,, SAN 70 Sn,ie* it £1.49' Roch (End G,nn,, polbno) 
25 20v 7P 0.43 Mon*onmo MAN 40(8) Sedes 0902.3(1 Roch (End, G,nn,,. 5.110,,. Oo.ngn) 
3op 25c. 

063' Ul,on(n 01747 'Jonbo'Se,,eo J oIl £242°EochlRedcnm,l 
3Op )$p 25p 

' corrono,, coo,odn n. Conm,non Anode End only) 

: : ' NOIE, MAN 0000 Se6,, ,, ong orn lOpin 6,1 An .n,,me on MAN SOn iOo,d 80 rico. 

: : LIGHT EMITTING DIODES Cent d .. 
32p 26p OIp F,ne.,,nyY5yLn.lid MInino, o,, 8,1k Po,n, .,xbin, 

£2.92 ' £2.80 £2.10 0.125' 0.16 02" nonnEn1 on, Spnoiol Oil,,,, 
499" 4Op 32i' dio i,,n°",1(n-. din len, dio, leo. "n., 0.33" (III 707) SOp.'(inn. VAIl 

: ' (011.009) (MLED 650) - 0.63 (III 747)Ll.99 '(inn. VAI) 
Sip 40p 369 io . toe' in 100 109° f0 10° lOO' 
OSpAOp' 32p ' ______________________________________________________ 
60V' SSp' ' Asp 46p ISp i3p' Vp 24p TOP' (Sp dv lAp 

£1.08 ROp' 72p " One,, Oip O-p 22p 33p 3OP 27P' 30p 27P 25P III 4N25 0,011116 
3sp 

Ost,' 2Op " O'nnge 27p O-p 25p' 3)p 30,, 2?p °p 27 25 6 pin Ind.nrry rondn,d pnnk,,ge 
34p' OSp' OSp ' Sello,, 34p 3lp 299 35p 3Op 299 SSp 3Op 30p 2.5KV dolnlior £1.50.' 

: : : MAINS. TRANSFORMERS 
OSp' 599' 48p _ 

£1.6?' £1.88 SOp ' ' ' -------- A - 2A,_ _OP, 
£1.5) ' O3p 6?p ' 6-O-6V lOO nA lOp. ' 0'0-(7 V - LI_95 0 £2.27 £2.44 
£1.06' 88p ISp ' 9-O-W (SarnA lup. ' O-12-85-20-26-30V - £248.0 £4.15. - 
£3.20 '£2.50 ' £1,90 " - IO-O-IO- bOrnA lip O-2O-30-40-4O-OOV - £3.18 * £7.02 - 
£1.35 £1.14 ' 9°P 20-O-20V t A £4.55 ' 0-19-25-33-40-50V £2.70 ' £3.40 'I £4.53 - 
£1.35 '£1.18 90 

" 24-0-24V 500rrA £2.49 
£1.46 '£1.34 ' 19P 28-0-28V lA £6.18 PP' on ronlo,nmn,, IO%ol pnine in. (Op 
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SOUND DESIGN-Coming soon, details on page 215 

Our April issue will be published on Friday, March 12, 1976 
(for details of contents see page 223) 

IPC Magazines Limited 1976. Copyright ¡n all drawings, photographs and articles published in PRACTICAL 
ELECTRONICS Is fully protected, and reproduction or imitations ¡n whole or part are expressly forbidden. All reasonable 
precautIons are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable. 
We cannot, however, guarantee it, and we Cannot accept legal responsibility for it. Prices quoted are those current 
as we go to press. 

4 

KIT REPORT 
Construction and assessment of the Sinclair "Black Watch" 220 

INDUSTRY NOTEBOOK by Nexus - 

What's happening inside industry 222 

PRODUCT REVIEW 
A review of the recently released Hewlett Packard 3476A1B Digital Multimeter 243 

READOUT 
A selection ofreaders' letters 

SPECIAL P.E. PUBLICATION 

244 

SEMICONDUCTOR UPDATE by D. W. Coles 
A look at some recently released devices 224 

INGENUITY UNLIMITED - 

TV Sound Adaptor-B.F.O.-Touch Switch-Stereo Preamplifier-Light Switch and Motor 
Driver-Low Voltage Regulator-Car Fuse Monitor-Combination Lock-Autotone Mk 2 234 

NEWS AND COMMENT . 

EÒITORIAL-The Old Order Changeth 197 

SPACE WATCH b Frank W. Hyde 
To Mars by Viking 212 

PEAK LEVEL INDICATOR by J. T. Tiernan 
A useful recording accessory which gives a fast-acting indication of overload 203 

TOTAL HARMONIC DISTORTION FILTER by R. A. Penfold 
Allows measurement of t.h.d. at 100HZ and 1kHz 216 

CAR/CARAVAN CLOCK by M. Fischer 
Maits conversion and circuits for controller and latch 

GENERAL FEATURES 

225 

USING CMOS DIGITAL I.C.s-3 by D. B.Johnson-Davies & A. M. Marshall 
Gate packages, drIving circuits and latches 206 

VOLUME 12 No. 3 MARCH 1976 

CONSTRUCTIONAL PROJECTS 
SYNCHRONOME byA Briar 
An accented-beat metronome for duple, triple and quadruple rhythms 198 

PRACTICAL 
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ZN414 radio m:croci,Cult. with c,rcurtS and dira (1.25 
ZN4245 low noise audio j.C.. with CirCuits and dots £1.50 
2141034E precajon timot ic.. with data 
ZNIO4OE ufluorsal COunl/diipiay i.c.. with dole £1296 

PE TV SOUND SEPARATOR 
Complete kit of nernicottductora £2.40 
High qoolity printed circuit board £115 
Murata fiitnra-SFE6OMA 31p; CDA6OMC 3ip. 
MOTOROLA P0699 £127; BD700 £141; MJE2SSS LISO; MJE3055 lip; MC1357P0 
£960; MJ4032 L4.Sd; MJ4035C4.fd. 
Ferronti MS4A PhOtOcelin £1.68 noch. 
POSTAGE AND PACKING ISp per Order. Ordern Over £5 pOst free. 
Ali devices top grade, brand new. and to full manufacturers spec. Wo do not 
sell seconds or rejects Send SAE for Our dota ntreet and price let. Wo can supply 
any Ferranti device to Order. SAE for quotation. 

ALL PRICES INCLUDE VA AT THE APPROPRIA TE RATE 

DAVIAN ELECTRONICS 
PO BOX 38, OLDI'$AMLANCB.0L2 SXJ 

follow Instructions Size 1O5 X 57 x 8cm 
Ready drilled PCB to accept components 

ExetrOn Time Ltd. offer this unique transformerless design 
at a substantial Saving Ofl retail price. The kit ¡s complete 
less mains lead-all you require is a soldering iron, solder, 
and screwdriver to assemble your own digital clock. 
Also available from: 
HENRY'S RADIO, 231 TOtlonrurn Court Rd.. London Wi. 
HENRY'S RADIO, 404 Edware Rd.. London w2. 
CROFTON ELECTRONICS LTD., 124 Colee Rd.. Twlckonhanr, Midde 
IMTECH PRODUCTS LTD., Imp House. AahfOrd Rd., Aahlord. Mrddu. 
BYW000 ELECTRONICS, 68 Ebberni Rd., Kamel Kempatead. Harts. 

EXETRON (DEPT. P.E.) 
Regal House, Penhili Road, LANCING, Sussex 
Payment: CWO, Cheque, Access. Barcia ycard (Quote Number) 

For details of th:s end the many other exCiting 
Instruments in the Chineglix ange. inCluding 
muitimeters. Component measuring, automotive 
and electrOniC instruments piaana write or tele- 
phone: 

30kV Probe £950 inc. VAT 

CHI NAG LIA (U. K.) LTD 19 Mulberry Walk, London SW3 6DZ 

Tel: 01-352 1897 
ALSO AVAILABLE FROM: ARTHUR SALLIS, 28 GARDENER STREET, BRIGHTON I 

P.E. 'ORION 
Complete Kit of semiconductors £1095 
High quality printed circuit £340 
THIS GLASS FIlIE PCI. IS ROLLEI TINNED AND 
SCIIEN PIINTED WITH COMPONENT LOCATIONS, 

1urtvl 
8FS59 lip Z1c301 l6p 
BFS6O ISp 21X302 lIp 
BFS6I lIp 21X303 Sip 
sF596 lip 21X304 24p 
8FS97 lap 21X320 20P 
BFS5I Sop 11X330 21p 
21X107 lap Z'lX331 23p 
ZTXIOO ISp ZTX382 2Cp 

11X109 lap ZTX383 Isp 
21X212 lIp 21X304 Sip 
21X213 lIp 21X450 SOP 

ZTX2I4 22p 21X451 2Op 

21X239 I2p ZTX500 l6p 
21X300 lIp 21X501 lip 

semiconductors 
21X502 SOP ZS174 79p 
21X503 Sip 2X176 3Op 

21X504 OSp ZX178 S5p 
21X530 OSP ZX270 16p 
21X531 p 2X271 OSP 
ZTXS5O SOp ZX272 26p 
11X551 2Ip ZX274 33p 
2N3055 76p ZX276 43p 

ZS278 Rip 
DIODES 

Z5142 tap * ZENEAS * 
ZS170 l4p KSOSXA to 
2017f Isp KS100A tip 
2S172 OSP BZV19 Series iBp 

The 'MISTRAL' Digital Clock 
* A Complete Kit or fully built * 

Ii IL! 
i : i t_i 

rai 

Kit £1250 (mcl) Built £1800 
Pleasant green display 24 Hour readout 
Silent Synchronous Accuracy Fully electronic 
Pulsating colon Push button setting Building 

time ihr Attractive acrylic case Easy to 

INTRODUCES THE 

DOLOMITI 
A NEW HIGH SENSITIVITY MULTIMETER 
WITH ALL THE FEATURES YOU WILL EVER NEED 

Sensitivity 20kû/V d.c. and s.c. 
Accuracy ±2% d.c., 25% ac. and û. 
39 ranges: d.c. V. O-l5OmV, 500mV, 15V, 5V, 15V, 50v, 150V, 500v, 
15kV; d.c. 1, O.-5OilA, 500ijA, 5mA, 5OmA, 05A, 5A; ac. V, 5V. 15v, 

'w 50v, 150V. 500V, 1 5kV; ac. 1, 5mA. 5OmA, 0 5A, 5A; dB -10 to 
iS 

+65 ¡n 6 ranges; û 0-05kû, 5kû. 5Okû, 500kû, 5Mû, 5OMû; 

s- pF 5OkpF, 500kpF. 
Scaie mirror and tine line pointer for accuracy. 
Single knob main range switching and ali panel controls. 
C.E.I. Class 1 movement with sprung jewel bearings. 

+ 0 w Extended 92mm scale length for extra clarity of reading. 
Compact ABS case 125 x 131 x 37mm. weight 650g with batteries. 

"-' ', - Supplied complete with carrying case, leads, handbook and full 
12-month guarantee. 
Optional 30kV d.c. probe available. 

Meter £2540 Inc. VAT (8Op P.P.) 

hA. 
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 High performance 

ELECTRONIC IGNITION 

* For 2 & 4 stroke engines 
* Improved start/running 
* Crisper throttle response 
* Reduce battery drain 

Neg. earth or pos. earth 

£15.00+ s - 
Please State type required 

CONDITIONS OF SALE 
fiJI PiiCi ars .a.00T 
StalaasOanth 
IfaffiaaO aniS H add 25% 
Z - Zero riSed 
Pahirage & peshng fies 
foi orders oser £3.00 
Omisos ocde,, add 15% 

Cash ssIifl ocde,. Cheq0a,/PoliiI 
OrderS 50 Dosen, EleocronicS Lindred, 
POE Boa TR8. Lead,. L512 2UF 
Small order ImamaCnq Sharon ni COp 

orderS end., 13.00 

BATTERY 
E LI MI NATOR 
Switched output 6 

75 or 9V at 250mA. 
D.C. pos. or neg. earth 
£3.15 

DORAMS NEW CATALOGUE - 
THE AMATEURS GOOD CGMPAN ION 

60p 
Inc post & packing 

Free up-date Bernice until Aug. 1976. 

'SAMOS CASES Low-cost blue coser and white base 
PVC steel cases 

Sl 50W o 50H e 100D £1.03 + s 

S2 100Wx5OHx100D 
53 15OWx5OHx100D 

£1.17+ s 

£1.31+ s 

H 

I 
. ..". S4 50Wx75Hx125D £1.47+ s 

S5 100Wx75Hx125D £1.68+ s 

S6 150W o 75H e 125D £1.97 + s 
5' Si 200Wx75Hx125D 

SPECIAL OFFER! 
52.19+ s 

If catalogue ordered simultaneously with order 
for SAMOS cases -case price less 25% 

- The Doorway to Amateur Electronics 
An tIacr,oconnoOn.nIt Gioie Con,oany 

NAME 

ADDRESS.............................................................................................................. 

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

POST CODE 

I enclose 60p. Please send me by return my Doram Catalogue. PE3/6 
(Oseeseas orders except B.F.P.O. please add 30p for post and 
packing surfaceonly). 

Iron 240V £6.00 + s 

Stand £2.20+ s 

ISO-TIP CORDLESS IRON 
Mains and 12V d.c. 
versions availab-' 
£l1.50+ s 

4 

DE-SOLDER TOOLS 

SR2 £6.20+ s 

Three high-suction models 

SR3 £5.20+ s 

SR3AS £480+ s 

'Spare nozzle 60p ea. + s 

Please state t-Ype 

NICKEL - CADMIUM 
RECHARGEABLE CELLS 

Sim. to nom, charge 
dry cell capacity cur. (mA) 
HP7 0'5AJs 50 £1.10 s 

- 12Ah 100 £1.24 s 

HP11 2OAh 200 £1.80 s 

HP2 4OAh 400 £2.70 s 

'INTERNATIONAL 25' 
Build yourself a 

Th BIG SOUND amp 
atabudgetprice 

As featured 
in 'ETI Oct. 75 edition 
FEATURES 
* Triple Op-amp pre-amplifer 
* Power 'Dadir,gtons 

Modern styling 
* 25w per channel 

Complete kit wds £29 assembly instructions 

Overseas orders £34.50 
S.A.E. for full spec. 

TIP 2955 £1.14 s 7824 - £1.50 s 

TIP 3055 - 61p s ±15V OIL. - £2.82 s 

BC237B -l3p H TBA231 -tl.75 H 

BC 238C 
- l2p H TBA 800 - £160 H 

BC239C .4p H TBA81OS -Ei.80 H 
ZTX 107 

- 12p H IBA 820 - £1.20 H 
ZTX 108 -lip H ZN 414 - £1.30 H 
ZIX 109 

- l3p H ZN 424 - £1.25 H 
ZIX 300 

- iSp H 741 Op-amp - Mp s 

ZTX 500 
- l6p H 747 Op-amp 

MiE 340 
- 62p H (Dual 741)' - 95p s 

TIP 31A 
- 36p H 748 Op-amp - 48p s 

TIP 32A 
- 40p H 555 TIMER - 84p S 

2N 3819 
- 32p H 556 (dual 555) - £1.44 s 

3N 141 
- 65p s HA 1156 - £1.60 H 

CS 715 
- 18p H (similar to 

(Similar to MC131OP) 
2N3819 ORP12 - 

72p s 

BF 180 
' 4Op S 8A Triac -C1.i8 s 

BRV39 72P s ZN 1034E -C4.70 s 

BOOKS (z) 
Hi-fi hints and tips 38p ea. 
Towers international transistor selector £2.95 ea. 
Electronic Circuit design handbook - a 

must for electronic enthusiasts £4.50 ea. 

TOOLS 

The handy EXPO 12V d.c. drill is supplied 
complete with drill kit containing 4 small drilla. 
two spare collets, two cutters, wire brush, - 

toft buffer, grindstone and 9 various 
milling and reaming tools. 

Drill & kit £9.50 + a 

Kit only £4.75 + s 

ORYX 60W SOLDERING IRON 

" 

Temperature can be altered 
between 200400°C. 

°ORDERS BY RETURN OF POST N0 QUIBBLE REPLACEMENT PART SERVICE 

'QUALITY BRANDED PRODUCTS FREE UPDATE INFORMATION SERVICE 

SEMI-CONDUCTOR DEVICES MULLARD MODULES 

¡ LP 1173 - £75+ H 
RECTIFIERS 

IN 4001 -. 8p ea.) 
LP 1184/2 - £7.20 + H 

IN 4002 . 9pea.) + 
LP 1185 - £5.60+ Hl 

IN 4003 . 9pea.) LP 1186 . £90+ H1 

lOA bridge (400v) - 36p + H * 
LP 1400 - £7.25+ H1 

1.6A " ' (200V) - 48p + H 

2-OA " (200v) - 72p + H 

1-6A ," (800v) - 70p + H 

2-OA ' (600V) - 90p + H 

TRANSISTORS III IC's 
BC 107 - l8p s TOS Reg - £1.10 
BC 108 l7p s MVR 5 -£1.55 
BC 109 iSp s MVR12 .fl.55 s 

BFY 50 - 24p MVR 15 -£1.55 s 

BFY 51 - 24p s LM 309k . £2.12 s 

BFY 52 24p 5 7805 - £1.50 s 

2N 3055 - 80p s 7812 - £1.50 
2N2646 . 94f' s 7815 -£1.50 s 

A A PROFESSIONAL DEAL 

FOR AMATEURS 
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AF124 080 0.75 0A95 007 
I 

XAIO2 018 
I 

Ping r' eOCketn 
AF125 0.30 I BTY42 092 

I 

0A200 008 x..ius 10w prOflie 
AF126 030 BTY79/100R 

I 

O.'.203 008 I XAO5O 010 14 pIn OIL 
AFI27 000 0.70 08310 020 I XA161 025 
AFI3O 041 I BTY7D/400R 

I 

03211 035 I XA162 0.25 lit pIn OIL 
.'sFl?8 005 
SF179 0.85 

1.50 
I BY100 027 

OAZ200 0.50 
OSZSOI 045 

I XB101 043 
I XBIO2 080 017 

.8.F180 000 I BY126 0.14 0AZ202 045 I XBIO3 030 
SF181 0.50 BYIO7 0.12 OAZ2II3 045 I XBII3 0.30 
AF188 048 BYIB2 0.85 03Z204 045 XBIOI 0.43 

Open daily to callers: Mon-Fri. 9 am-S p.m. 
Valves, Tubes and Transistors Closed Sac. I p.m.-3 p.m. Pneu correct 

Terms C.W.O. only Tel. 01-677 2424-7 when going 
Post snd Panking lip per order. 

. te press. 
V.A.T. Transistors 25%. Int.grat.d Circuits 8%. 

QUALITY GUARANTEE 
On everything In Our Catalogue-No manulecturere rajecte. seconds 
or rubAtandarde merchandise. 

ELECTROWUFE LTD 

4/I communlca rions to Dept. 2/2. 2* ST. JUDES ROAD. ENOLEFIELD OREEN 
EOHAP4. SURREY TW2O OHR. Telephone EghSm 3603. TePee 284475. Shop houri 
9-0.36 daily. 9-1 pm Sali. 
NORTHERN BRANCHi 100 Surnage 1.5e.. Burn.g., M.nch..t.r MSI INA. 
Telephone (081) 432 4945. Shop houri Daily 9-5.36 pm; 9-1 pm Sate. 
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VALVE MAIL ORDER CO. 

16a WELLFIELD ROAD, LONDON SWI6 2B5 

SPECIAL EXPRESS MAIL ORDER SERVICE 

LpLp £ Lp Lp 

1N21 017 .%FZII 1.1 BYLI3 025 OAZ2OP O4 ZSIIO 0.10 
1N23 0.35 AFZI2 2.00 ocïzio 045 0AZ206 04 Z71 018 
LN0 0.88 A8Y96 0.25 iyzii 040 OAZIO7 045 ZT2I 0.05 

IN23 0.50 
.48Y27 
ASY2O 

083 
0.28 BYZII 040 OAZ200 040 Z1'43 

ZTXIO7 
0.25 
012 

1N230 0.60 A8Y9 0.30 BYZI3 042 OAZOO9 0.40 ZTX100 0.10 
1N643 016 ASYJ6 025 IOYZI3 128 OAZ310 040 ZTX300 0.18 
1N73,,A 0.20 A$Y50 020 BYZIO 000 OAZ211 040 ZTX3O4 024 
iNSu 0.06 t8YüI 0.40 102Y88 0.10 OAZ222 048 ZTX500 0.13 

1N4007 0.12 A0Y5 0.20 Clii 058 0AZ223 048 ZTX003 010 
A8Y1 0.20 CItSI/OS 038 0A2224 048 ZTXo3I 025 

15113 025 ASYO2 0.05 (5W1j40 050 0AZ241 025 
10203 023 ASYLO 003 U$410 1.90 0AZ242 0.15 INTEGRATED 
20371 075 0Z21 1.00 eOlOB 350 0AZ244 025 Cuoculrs 
20381 022 A0Z33 0.75 0)11000 0.18 OAz46 015 7400 018 
20414 030 AIJIOg 100 DDO0 015 OAZ290 038 7401 010 
2U4I7 0.25 MJY10 1.50 LODOSO 0.28 ocio iso 7402 0.10 

2N404 0.22 
loc101 5.14 DDOO7 040 0e101 LOO 7403 0.18 

9N697 0.18 
Oleoso 013 1)1)008 038 QtI9 0.50 7404 020 

2N698 030 BC109 0.14 GD3 082 0C22 100 7408 022 
2N706 0.12 

BC113 0.15 (1D4 0.10 0C23 125 7408 042 
2N706A 0.12 

BCU3 020 UDZ. 038 OC24 110 407 0.42 

2N708 015 221:116 020 (IDe 025 oco 0.40 7408 028 
2N709 040 ¡OChOA 023 uJj1.j 0.10 ocpo 0.40 7409 028 
2N1091 055 

BCIIS 0.20 (JETIO9 050 0e28 100 7410 0.18 

IN1181 0.15 
BC121 020 (3ET103 0.40 0C29 0.88 7411 0.25 

2N1132 024 BC122 0.20 O5T1I3 0.35 0Ç30 0.40 7412 080 
2N1303 018 BC123 088 GETII4 030 oC3 0.68 7413 0.30 

2N1203 018 
10C126 0.85 USTIIO 040 0C36 0.80 74113 038 

2N1304 028 15C140 0.55 0ET116 0.85 0(341 035 7417 038 
2N1303 0.12 

BC147 0.10 OETI2O 0.50 0C42 040 7420 018 
2N1306 028 IM.148 0.08 0ET872 0.30 0C43 070 7423 025 
2N1307 0.28 

B(I49 0.10 GETS7O 040 0C44 020 743 037 
IN 1308 028 GIT880 080 0C4431 017 7425 0.37 

2N2147 078 012 GETS81 0.25 ooo 7427 0.37 

2N2148 080 BCIOO 0.83 15ET882 0.35 0C43M 0.18 7428 0.40 

2N2160 0.78 
BOlOS 014 GET888 040 OCIO 027 7430 018 

2N2IS 023 0.45 0EX44 008 0007 080 743 037 

2N2219 025 BCYI2 088 (EX43j1 0.48 OCo8 080 7433 037 
2N2369A 018 12CY33 038 (;ßX941 0.45 OCIS 5.55 737 0.37 

2N2444 1.99 
BCY34 Q.45 GJ3M 0.80 0c66 050 0.37 

2N2813 0.75 «Y38 Q.55 GJ4M 0.50 0070 0.18 7440 0.22 

2042646 050 o OJOM 0.25 0071 128 ?441AN 092 

2N2904 020 B0Y40 080 0J71,0 080 0072 0.28 7442 0.79 

3N2904A 0.25 
!3C142 030 liUl000 050 0073 0.50 7400 0.18 

2N3908 020 BCY7o 0.19 119100!,. 0.20 0074 0.30 7401 0.18 

2N2907 023 
BCY7I 0.22 MAT100 020 0075 030 0.18 

2N2924 013 BCZIO 0.80 MATIS! 025 0078 0.30 018 

2N3923 018 BQZII 0.86 MATIIO 020 0071 0.54 10 
2N3926 0.12 

UDIII 1.00 MATI2I 0.25 0078 0.25 7470 088 

'2N30.)4 0.48 MJE340 0.47 0079 0.30 7472 038 

2N3033 9.45 
1013124 0.88 MJEI2O 0.83 ocOI 0.29 7473 041 

2N3702 0.11 
IODIO! 146 MJE2S5Ô 127 00811) 0.28 7474 042 

2N3703 0.15 
BFIIO 0.20 MJEIOIO Q.77 OCOIM 020 77 

77 
0 

2N3706 0.11 
ßF167 0.25 MPPIO2 040 OC8ODM 5.9 045 

0.60 
2P03707 0.18 

BF173 029 MPFIO3 088 OCOIZ 045 7480 

2N3709 010 BF181 0.38 M5'F104 0.35 0082 0.28 74 0.87 

2N3710 0.11 
BF184 0.22 MPP105 036 0082D 0.25 lb 

2N3711 011 022 NKTI2S 0.48 0083 3.35 7484 1.00 

2N3819 0.89 
BFIO4 0.10 10KT129 080 0084 O80 047 

2N4289 0.30 
BF193 0.13 NKTIII 025 00114 0.88 7490 055 

2N8027 058 BF196 0.15 NKT21I 0.26 067122 100 7491ÀN 1.00 

IN5088 0.33 
BF197 015 NKT214 554 0C123 1.10 0.70 

070 
28301 0.59 BF861 55 NKT216 040 OCIaS 0.40 7493 

20304 1.15 BFS9O 0.26 NKT2I7 0.45 OChO 114 
28301 0.78 

BFXOI 0.20 NKT218 045 0C141 Q.95 7498 080 

28703 1.00 
BFX13 0.28 NKT219 033 OCIOS 020 7496 098 

AAO2S 020 BFX29 028 NKT222 0.30 OChO 0.30 
AAZO3 0.75 BFX3O 0.28 NKT224 0.25 0C171 030 74100 189 

AAZII 0.12 
B8X32 0.99 NKTI3I 024 OC2OO 0.75 74107 0.45 

ACIO7 2.51 BFX83 0.80 NKT271 020 0C301 1.50 74110, 0.58 

AC126 0.25 BFX84 028 NKT2II 020 0C303 150 74111 088 
AC127 OIS BFX80 028 NKT273 020 OC203 0.75 74118 0.90 

AC12S 015 BFXSO 0.28 NKT374 0.20 0C204 1.50 74069 108 
050 

AC183 0.11 BFX87 0.25 NKT27O 0.25 OCIOS 1.76 74121 

ACI8S 0.20 BFX9S 024 NKT377 020 0C306 1.10 7412 070 
ACYI7 075 NKT278 015 0C307 1.00 74123 100 
ACYI8 017 BFYII 0.50 NKTIOI 1.00 0C460 0.20 74141 0.90 

ACYI9 017 BFYI? 040 NKT3O4 1.00 0C470 0.80 74645 128 

ACYOO 535 BEllS 045 NKT4O3 1.00 OCS'31 100 74100 1.75 
1.00 

ACY2I 035 NKT4O4 100 ORPI2 0.80 74151 
2.00 

ACY2G 0.35 BFY34 0.46 NKT678 080 ORPOO 058 74134 

ACY?7 
ßFY44 100 NKT7I3 0.30 0RP61 048 74152 1.00 

ACY28 0.25 
B5'Y30 0.21 NKT773 025 8X08 020 74150 1.00 

A47Y39 078 BFYSI 
BFY52 

000 
020 

NKT777 038 9X831 0.45 74157 
74170 

0.85 
2.52 

ACY4O 0.22 BFYO3 047 OAS 072 9X835 0.59 74174 1.57 
ACY4I 022 BFY64 038 0Ml 012 8X840 74172 1.10 
ACY44 032 BFYSO 

0A47 0.08 9X041 075 74070 1.28 
ADO4O 0.50 

BRIOO 040 
0A70 oo 
0A71 0.20 

8X647 080 74190 200 
AD149 
ADI6I 

o.o B8X27 0.50 0A73 8X844 085 74191 0.00 

A016?2 0.44 88X60 093 0A74 8X845 085 74191 200 

AFIOO 0.30 B8X78 018 
017 

OA7D T1C44 0.29 74183 
74194 

200 
180 ArI 14 0.25 B8Y38 oAsi 018 V15/SOP 075 74193 110 AFLIS 025 88Y37 020 o.8s 0.15 V30/201P o75 74196 120 (F116 0.25 B8YII 0.50 

0A86 0-15 V80/101 050 74197 120 AFII7 
AS'! 

0.24 

9? 
BSY9OA 

- 

012 
OAIJO v401201P 075 

. 

74198 
74199 

2.77 
252 

12m LONG PERSISTEP4CE CRI. Full 'TRIMMER PACk. 2 twin 5O/2pF 
spuc. Price £858 to Include VAT. and Ceramic, 2 twIn 10/OOpF ceramic; 2 mIn 
CarrIage. strip with 4 preset 5/2OpF on nach: 3 aIr 

MAKE YOUR SINGLE BEAM SCOPE spaced preset 30/lOOpF ori ceramic base. 

INTO A DOUBLE WITH OUR NEW LOW ALL BRAND NEW 25p the lot, P. 5 P. 

PRICED SOLID STATE SWITCH. 3Hz to 
8MHZ. Hook up to a O volt battery end 'PHOTOCELL equ. OCP7I, 13p nach. 
COnneCt to your scope and have two 'MULj4RD OCP7O. lop each. 
traces for ONLY 535 S P. 25p. (Not - -- 
cased, not calibrated.) 

i 

DELIVERED TO YOUR DOOR, OcmI of 
i WIDE RANGE WOBBUI.ATOR. 5MHz to 

i 

Electronic Scrap chassis. boards,1 
150MHZ ap fo 15MHZ sweep width. Only etc. No rubbish. FOR ONLY £450. 
3 controls, preset RF level. sweep width 
ned frequency. Ideal for 10-7 or TV IF 

- 

'MODERN TELEPHONES. Type 722: two 

alIgnment, tolere. receivers. Can be ased lOSO grey or black, £375 each. Type 78N 

with aey general purpose scope. Full tWOlOne 9rey or preen, £375 each. 
Style arm at lo ype 748: grey, or 

leslruøtlonS supplIed. Conned 6-3V 
a_c. and ace within minutes of receiving. black, £3 each. As abvve butdrscoioured, 

All this for ONLY £875. P. 5 P. 35p. (Not grey only, £2 each. P. 8 P. aIf types 45p 

cased, not calibrited.) euch. 

20Hz IO 200kHz WB. SINE end SQUARE 'HANDSETS. Complete with2tnsertsund 
GENERATOR. Fourrenges. Independent lead, Li-25 each, P. 0 P. 3lp. 
ampliludeconlrols.thermlstorstabihsed. 'DIALS. ONLY 50p each. P. 4 P. 25p. 
Ready to use. 0V supply required. £085 
nach SINE WAVE Only £885 euch. 'HIGH VALUEPRINTED BOARDPACK. 

P. 0 P. 35p (Not cased, not calibrated.) Hundreds of components. traewnlori, 
etc-No 2 boards the seMe. No short 

GRATICULES 12cm a 14cm high quality 
leaded trafls5tvr Computer boards. 

plastic isp each, P. 1 P. Op. 
£1 ' 75. pest paid. 

CRYSTALS. 4-43MHZ. Br.nd new, £125 
i 

'rg9 quantity of good quahty corn- 
1 

I 

ponents-NO PASSING TRADE-SO each. P. 0 P. l5p. 

i 

we ollar 310 of ELECTRONIC 

I 
GOODIES for £170. Post peid. j 

RESET1'ABLE COUNTERS-4 digit by 
Svdeco/Stonebridge. l, Ohm cori, £2 

nach. P. 8 P. 35p. METER PACK-'--Iditlerentmotersfortl. 
P. 0 P. 55p. BEEHIVE1'RIMMER3I3OpF.Brindnew. 
MIN TRANSFORMER. 240V Input. 3V lA Oty 1-8 13p each. P. 1 P. l5p: Il-89 lop 
Output. Brand new ßSp each, P. 0 P. 20p. each, P. 0 P. PSp 100-999 7p each, P. 0 p. 

P,C.B. PACKS. S I D. Quentity 2 aq. fi- free. 

ne tiny pieces. SOp. P. 4 P. 37p. NE CRYSTAL DRIVE UNIT. loin rack 

CAPACITOR PACK-50 brand now com mount. Standard 340V input with luperb 

pvnenta, only 50p, P. & P. 37p. crystal Oven by Labgeer (no crystela) £5 

SOME OSCILLOSCOPES ALWAYS each. Cirr. £2. 

AVAILABLE. SAE. statIng specification 'l,OOOpF FEED THRU CAPACITORS. 

and price range. Only sold In packs of 10, SOp, P. & P. iSp. 

VAT NOT INCLUDED IN PRICE 
Geoda machad 25% VAT. ath.rwlaa 8% 

OPEN 9 am, to 8 p.m. ANY DAY ____________ 

CHULTAQ LTD 
jJ 1/9 ARTHUR ROAD, READING, BERKS. 

(rear Tech. College) Tel. Reading 582005 

ELECTRO 'ALUE 
The good components service 
In relatIvely few years, EleCtroValue has risen to a position 
of pre-emlnence as maU-order (and industria)) suppliers of 
sem i-conductors, components, accessories, etc. There are 
wide ranges and (arge stocks to choOse from as we)) as 
many worthwhile adVantages to enjoy when you order 
from EleCtrovalue. 

CATALOGUE 8 AWAITS YOU! 
Enlarged te 144 palaC. Naw lIesse. Opte-electronics, Diagairn el 
COmyee,,rte, applicatiOns. Ic. Circuit.. etc. Better than even No. 7. 
Post free Op. inCluding VOuCher for 40p for use en erde, over 
£5.00 tilt catas. 

DISCOU NTS 
On all C.W.O. wall Order.. eacept fer verne teme marked NETT'. 
to, On Orders list value o se orders list ealue 

fo. £5 or more lU fo £15 or mora 

FREE POST AND PACKING 
On ail C.W.O. malt ordera In U.K. Over £2 hat celan. li under, add ISp 
handling Chirge. 

PRICE STABILIZATION POLICY 
Prices tre held and then raeiewed over mieimum periods of 
3 montha with effect from 1 January 1976 
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Kent CT4 7AD Name and Address . 

Tel (0227) 63218 
Signature 
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plus £530 VAT. P. & P. free 

Power supply PSU9O for one HY200 output 45-O-45V d.c. at 2 amps. 

£1056 
plus £264 VAT. P. & P. free 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 
Please supply .................................................... 

l.L.P. Electronics Ltd. Total Purchase price ............................................. II Enclose: Cheque D Postal Orders D Money Order D ross.an ouse, Please debit my Access account D Barclaycard account D 

Nackington, Canterbury Accountnumber .................................................. 

temperature, with these features the HY200 can be installed into any equipment 
with the confidence that it is virtually indestructible under any operating con- 
ditions. The low distortion and high signal to noise ratio together with wide 
band width makes the HY200 an amplifier of true Hi-Fi performance and these 
factors coupled with its robustness make it suitable for Hi-Fi, Group, Disco, 
PA, etc. 

Specification 
Output power loo watts into 8CL Input sensitivity 500mV R.M.S. Input Impedance lOOkfl. Signall 
noise ratio 96dB at 100 watts. Power bandwidth 10Hz-45kHz -3dB. DIstortion 005% typIcal. 
Weight 1kg (22Ib). 

£21 -20 

'M 

The HY200 is a loo watt amplifier of hybrid construction with an integral heatsink. 
Internally the HY200 features open and short circuit protection with the added 
feature of thermal shutdown when the heatsink rises above a predetermined 

HY200 
100 ATTS! 
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L_L___MARKED* 
_J. 

r 
REMAIN DER 

ADD 25% 

P.O. 80X6, WARE HERTS 
l2 Practica! Electronics March 1976 

Deocns cray be mised to qoolily for qoantity price. (Tn. 74 
the above sanen f I.C.c In booklet torm. PRICE ISp. 

corleo only). Date e available fo, ,, (_/t 
Pelt No. Contente 

t(i 
Price 

77.Z.. /'a/<is 
* DTL 930 Series I UICOO-12e7400 0.60 

Pelt NO. Contents Price 
UlC7O.. e7470 0.00 

Typo Quantities I Typo Qu.ntitioo Type Quantitteo UICO1 120 7401 0.60 UiC72 07472 060 
I 25 100+ 1 25 100+ t I 25 100+ UICO2 -1207402 0.00 Usd3 = 07473 0.60 

BP930 014 0.13 0.13 i 
BP944 0.15 0.14 0.13 I BP962 0.14 013 0.12 UiCO3 -120 7403 0.60 UIC74 - 07474 060 

8P932 015 014 013 I BP945 02e 028 023 I BP9093 0.42 040 0.38 U1CO4 -f207404 0.60 01C75 - e 7475 0.60 
BP933 OIS 0.14 013 ( BP946 014 013 012 I 0P9044 042 0.40 038 Usd05 -120 7405 060 UiC76 - e 7476 060 
BP935 015 0.14 013 I BP9s 029 028 023 I BP9097 042 0.40 038 U1CO6 - 0v 7406 060 U1C8O = e 7480 060 
BP936 0I5 014 013 BP951 065 050 056 BP0099 042 040 0-38 U1CO7 - 007407 060 UIC8I = 07481 0.60 

UICIO -1207410 0.60 UlC82 - 07492 0-60 
UiC13 = 807413 
U1C2O = 120 7420 
U1C3O = 92e 7430 

060 
060 
0.60 

UlC83- 07493 0-60 
UICO6 - 507486 060 
UIC9O - 507490 0-60 

i * DIL Sockets * Voltage U1C4O -1207440 060 UIC9I - 5x7491 0.60 
I 25 500+ UiC41 - 5e 7441 0.60 UiC92 - 5x7492 0-60 

TSOI4 14 pin type 035 0.28 025 UiC42 5e7442 060 UiC93 - 5e7493 0.60 TSOIOI6pttltype 035 032 030 UIC43 5x7443 060 UiC94 - 5e7494 060 tS024 24 pin type 069 064 062 Regulators U1C44 - 5e 7444 060 U1C9S - 5e7495 O-60 
tiPS 88 pin type (low cost) 014 012 010 UlC45 - 5x7445 O-60 UIC96 - 5x7496 060 
8PS14 14 pin type (low cost) 015 013 OIl UIC46 - 507446 060 Usd00 - 5e74100 060 W BPSI6 96 pin type (low Cost) O-16 014 O-12 U1C47 - S e 7447 060 UICI2I = 5e74121 060 

' 

TO.3 PicNic EncapcoIvtsOn U1C48 = 5e74.48 
uIC50 -120 7450 

060 
0.60 

UId141 - 5e74141 O-60 

uA.7805'L129 5V U1C5I -12x7451 060 
Usd151 - 5 e 74151- 060 

(oquso. to MVRSV) £125 uIC53 120 7453 0.60 
UiC154 5e74154 060 

uA.7812/L130 10V 
(eqsslo. to MVRI2V) LI-25 UicS4 -12e 7454 0-60 

U1C193 - 5e74993 O-60 
UiC199 - 5x74199 0-60 

T 
uA.79151L131 55V UIC60 12e 7460 0-60 UIC XI 25 AieOrled 

(equin. to MVRI5V) £125 74e £1.56 

LEASE ADD oA.7018 18v 8% (eqaio. to MVRI6V) LI-25 

TO ITEMS 

Typo 008881508 
I 25 100+ 

Typo 0u88508 Typ. 0oonhlts 
7400 0.10 009 008 7448 

1 25 100+ 
081 086 085 1 25 100+ 

7401 013 012 0.11 7450 013 012 011 74822 052 051 050 
7402 012 012 011 1451 013 012 O11 

74141 0.71 077 075 
7403 013 012 011 7453 013 012 0.11 

74145 084 084 0.81 
7404 0.12 012 0.11 7454 013 0.12 0.11 74150 £137 £130 £120 
7405 012 012 0.11 746o 013 0.12 011 74151 082 076 075 
7406 0.31 029 0.27 7410 030 021 025 74153 082 078 075 
7407 031 029 027 7472 030 027 025 74954 £157 £1.43 £145 
7406 0.17 0.15 013 7473 032 030 029 74155 082 079 0.15 
7409 011 015 013 7474 o34 031 029 74104 082 078 075 
7410 010 009 008 7475 0.52 0.50 048 74157 093 088 083 
7411 023 022 0.21 7476 0.35 033 031 74160 £119 £112 £100 
7412 025 024 0.23 7480 0.50 0.47 044 74161 £1.18 £1.12 £106 
7413 030 029 028 7481 £102 091 093 74162 £119 £112 £106 
7416 029 027 026 7482 093 079 074 74163 £1.19 £112 £106 
7417 029 021 0.28 7483 £100 092 095 74964 £131 £125 £1.19 
7420 0.12 012 0.11 7444 0.93 0.90 0.09 74165 £137 £125 £1.19 
7422 028 027 0.29 7485 £125 £1.15 £112 74166 £1.48 £1.37 £125 
7423 032 031 034 7486 032 031 0.30 74174 £125 £169 £112 
7425 032 031 0.30 7489 £312 £281 £250 74175 £102 097 093 
7426 032 031 0.30 7490 048 044 040 74176 £1.11 £1.11 £106 
7427 032 031 0.30 7491 015 069 062 74177 £116 £111 £106 
7428 042 039 037 7492 054 0.65 064 74180 £1.16 £111 £106 
7430 013 0.12 Oil o.4o o 040 74181 £250 £238 £225 
7432 031 030 029 7494 056 053 0.54 74182 £1.00 0.94 0.88 
7433 039 0.37 0.35 7405 072 061 062 74184 £167 £162 £155 
7437 031 0.30 029 7496 0.95 091 078 74190 £175 £163 £150 
7438 031 0.30 029 14100 £1.25 £115 £113 74191 £175 £163 £150 
7440 013 012 01l 74154 038 034 0.31 

74192 £137 £131 £125 
7441 060 066 0.59 74105 038 0.34 0.31 

74193 £1.37 £131 £125 
7442 065 068 059 74101 038 034 0.31 74194 £126 £116 £111 
7443 £111 £1.06 £102 74100 056 0.51 045 74195 084 091 0.98 
7444 £1.11 £1.06 £102 74111 0.63 081 071 14196 £111 £106 £102 
7445 5.94 0.89 0.69 74118 0.93 080 063 74197 £111 £106 £102 
7446 £106 £103 £100 74119 £138 £130 £120 74198 £237 £2.31 £225 
7447 085 0.64 082 74121 034 033 031 74199 £2.25 £218 £2.11 

74123 0.69 068 065 

p&p 
Postage and Packing ad&25p 
unless otherwise shown. Add 
extra for airmail. Minimum 
Order £1. 

* Iidsca.'or 
3015F MIrlitrorl 7 Segrrront IttdlctOr £111 

and purl FunctlOnot Units. These Cro CIvifed Cs 
îype Ouant6ees 

I 25 100. 
Type Ouaetitino 

I 25 100+ 
I Type 

I 

Que,,tit,ov 
I 25 lOO-e 

Out'OI-pec Iront the makers oery rigid specificutiOns. 
but are ideal for Ieommg about I.C.c und eoperlmentoi 

72702 
72709 

049 044 042 
023 021 0.16 

SL7O1C 
SL7O2C 

046 042 037 
0.44 0-42 0-37 

I 763 
I 76023 

LI-39 £134 £1.30 
£1.36 LI-34 £130 . 

work. 
j PekNo. Contents Price 

72709P 019 O-18 017 TAA263 074 065 054 
I 76660 068 0-94 063 ULIC709- 106 709 0.60 

72710 
72741 
72741C 
72741F 

032 031 028 
0-25 027 029 
020 025 024 
026 027 0-26 

TAA293 
TAA350 
uA7O3C 
uA709C 

093 066 063 
LI-71 £167 £157 
026 026 022 
019 0-18 0-17 

I LM380 
I 

*NE555 
I 

*NE556 
I 

TBA000 

093 090 006 
0-65 0-43 040 
0.66 094 053 

£1.39 LI-34 £130 

UL1C710= 70710 060 
ULIC74I = 76741 066 
ULIC747 56747 060 
ULIC748 - 76746 066 

72747 0-79 0-74 0-61 uA7IIC 032 031 0-25 
I ZN4I4 LIII - - 

72748F 035 033 031 uA7I2C 032 031 029 I 

sIVais,ii,o(h ICPaÑ 
SL2OIC 046 042 037 ,A723C 0-40 0.43 040 

APPROX. 200 PIECES 74 Till IC: Ansorled 180-Out Integrated cIrCuds, Including: LOgtC, .S',/es 74 series. Lnnar. Audio end O.T.L., Many Coded 
Bi-PAI8 STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL FAMOUS 

devices but some unmarked-you to Identify. 
OUR SPECIAL PRICE L1'20 

MANUFACTURERS. 

-I) =CONDUC CORS 
UntestedLiNPaks 
ManutCturers Fall Outs which include Functional 
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BAAND NEW FULLY GUAAANTEED 
Typo Frico Typo Frico Typo Prico Typ0 Frico Typo Prico Typo Frico Typo Prico 

ACIO7 *020 40T140 *0.51 8C151 0.20 8C303 *0.31 BOY2O *1.02 BSY39 0.i9 0082 *0.18 
ACII3 *4.19 AF1I4 *0.25 BC152 alo 8C304 Q37 

8F115 *0.25 BSY4O *0.25 0082D *016 
ACII5 *620 AFIlO 025 8C153 020 BC440 *031 BFII1 *046 8SY41 *025 0083 020 
ACulO *430 AFI16 *6.25 BCIS4 0.21 8C460 *0.37 8F118 *0.71 8SY95 *0.13 0C139 *020 
AC122 *612 AFII1 *0.25 BC157 019 B011O BFII9 *0.71 BSY95A *413 0C140 *420 
AC125 *017 AFIlO *4.36 OCISO 0.12 80116 *001 

8F121 046 BU1O5 *404 0C169 *0.26 
AC126 *618 

*0.19 
AF124 *0.31 8C159 0.12 80121 

*6.67 BF123 051 M.JE521 *066 OChO *029 
AC127 
AC128 *0.19 

AF125 
AF126 

*631 
0.29 

BCI6O 
BCI6I 

*446 
*451 

80123 
00724 *0.70 BF125 046 MJE2955 0.88 0C171 028 

AC132 *4.15 AF127 *0.29 BCI67 012 00131 *451 BFi27 091 MJE3055 *0.57 0C200 *0.26 

AC134 *415 AF139 *0.31 BC168 012 00132 061 8F152. 056 MJE3440 o.si 0C201 *0.29 
AC137 *415 AFI78 051 BC169 012 80133 *6.67 BF153 046 MPFIO2 0C202 *629 
AC141 019 AF179 *0.51 8C170 010 80135 0.41 8F154 046 MPF1O4 *638 0C203 *0.26 
ACI41K 030 AFIBO *451 8C171 010 80136 0.41 BF155 *4.71 MPF1O5 *438 0C204 *0.26 
AC142 019 AF18I *0.51 BC17O 0.10 80137 0.46 8F156 *0.49 OCiO *636 0C205 *0.36 
AC1420 *0.26 AF186 *451 BC113 OIS 80139 051 8F157 056 0C20 *465 0C309 *441 
AC176 *420 AF239 0.39 8C174 015 BD139 056 BFIS8 056 0C22 *0.47 OCP7I *Q44 
ACI8O 
AC1806 

*620 
*630 

AL1O2 
AL1O3 

*468 
068 

BC175 
BC177 

039 
*0.19 

BD14O 
BD155 

061 
*0.91 8F159 Osi 0C23 049 ORP12 *0.60 

AC18I 020 8C107 *0.36 BC118 *0.19 80175 *0.61 8F173 *0.22 0C24 *0.57 ORP6O *460 
AC151K *0.32 BCIO8 *5.56 BC179 019 BD176 *461 8F176 036 0C25 *4.39 ORP6I *0.60 
AC187 0.22 8C109 *0.00 BC18O *0.25 80177 *067 BF179 031 0C26 *0.30 T1P29 *0.44 
AC1876 *5.33 OChO 010 BCI81 0.25 80178 *467 BF180 *031 0C28 *0.51 TIP3O *0.52 
AC188 *6.22 BCII4 OIS BC182 OIS 80779 *471 BF181 031 0C29 051 TIP3IA *0.56 
ACI88K *0.23 BC115 0.16 8C182L 015 80780 *0.71 BF194 0.12 0C35 *0.43 11P32A *0.68 
ACYI7 *0.26 BC11S 016 8C183 015 80165 *0.67 BF195 012 0C36 051 TIP4IA 06O 
ACYI8 *0.24 BChl7 019 8C183L 0.15 80186 *0.07 

8F196 OIS 0C41 *0.20 TIP42A *0.81 
ACYI9 024 

*024 
BCII8 0.10 8C184 020 80187 071 

BF197 015 0C42 025 T1S43 *631 ACY2O 
ACY21 0.24 

OChO 
OCt20 

*0.31 
*0.81 

BCI84L 
BC186 

020 
*029 

80188 
B0189 

*0.71 
*0.77 BF257 *046 0C44 *016 UT46 *0.28 

ACY22 *0.24 8C137 016 8C187 *0.29 BOlSO *0.77 BF258 *0.61 0C45 *0.13 ZN414 *1.11 

A0140 *0.49 BC139 *441 8C207 011 80195 O.97 BFY53 *0.18 OCiO *0.15 2N694 *0.13 
AD14O *0.40 BCI4O *431 BC208 0.11 80196 *0.87 BSX19 016 OCh *0.15 2N697 *014 
AD142 *466 8C141 *0.31 BC209 012 80197 0.92 BSX2O *0.16 0072 *0.15 2N698 *0.25 
A0h43 039 8C142 *8.31 8C212L 013 80198 *0.90 BSY25 *0.16 OCl4 *0.15 2N699 036 
40149 *0.51 BC143 *0.37 BC2I3L 013 80199 *0.98 

BSY2S *0.16 OCiO 016 2N736 0.11 
A0161 036 BC145 048 BC214L 017 80200 *0.98 

8SY27 016 OCl6 *0.16 2N1O6A *0.12 
A0162 *0.36 BC147 010 BC225 0.26 80205 *0.61 

BSY2O *0.16 0Cl? *0.26 2N708 *0.14 
40161 & BC14S 010 BC226 036 BD206 *0.01 

BSY29 *0.16 0081 *0.16 2N914 *0.15 
AD162 (MP) 

*0.69 
BC149 
BC150 

0.12 
0.19 

BC3OI 
8C302 

*0.28 
*0.20 

80207 
80208 

*0.96 
*0.98 B0Y38 *0.19 00810 *0.16 274918 *0.31 

Typo Frico Typo Price Typo Frico 

2N1131 *0.20 2N2906 *0.16 2N3705 0.12 
2N1132 *622 2N2906A *0.19 2N37O6 012 
2N1302 *0.15 2N2907 *0.20 2N3707 013 
2N1303 *0.15 2N2907A *0.22 2743708 008 
2N1304 *0.17 2N2923 015 2N3709 0.09 
2N1305 *0.18 2N2924 OIS 2N3710 0.09 
2N1306 *0.21 2742925 015 2N3711 0.09 
2N1301 *0.21 2N29260 013 2N3019 *0.29 
2N1308 0.24 2N2926Y OIl 2N3820 *0.51 
2NI309 *624 2N29260 0.10 2N3823 *0.20 
2N1613 *0.20 2N2926R 010 2N3903 0.29 
2N1711 *0.20 2N2926B 010 2N3904 031 
2N2147 *0.73 2N3053 *0.18 2N3905 029 
2N2148 *0.50 2N3054 *0.47 2N3906 028 
2N2218 *0.20 2N3055 *0.42 2744297 018 
2N2219 0.20 2N3402 *0.29 2744288 018 
2N2220 *0.22 2N3403 *0.29 2N8269 018 
2N2231 *0.20 2743404 *0.29 274*290 0.18 
2N2222 *0.20 2N3405 0.43 2744291 0.18 
2N2368 *0.18 2N3525 077 2N*292 0.18 
2N2369 015 2743614 069 2N4293 0.18 
2N2369A *0.15 2N3615 *0.76 2745172 012 
2N2646 *0.48 2N3616 *0.76 2N5451 *0.32 
2N2904 *0.18 2N3646 0.09 2N5458 *0.32 
2N2904A *0.21 2N3702 012 2N5459 *0.41 
2N2905 *.71 2N3703 012 40361 *0.41 
2N2905A *0.71 2N3104 013 40362 *0.51 

VAT CHAT 
Pleasé add 8% to prices marked 

Remainder add 25%. Do not 
add VAT to prices marked t. 

EruIL1Er1]L]IIJ 

- 
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uJZUNTESTED PAKS 
Pak No. Description Price 
U 1 120 Glass Sub-mm, Generai purpose Germ, diodes 060 
U 4 30 Germanium transistOrs like OCal. AC128 '0-00 
U 5 50 200mA sub-mm. silicon d,odes '060 
UIl 20 PNP Sri. pianor trans. 10-5 like 2Nll32. 282904 '060 
U15 20 NPN Sil. planar trans. TO-S like 2N696. 2N697 '060 
UlO 20 SilIcon NPN transistors like BCIO8 '060 
U26 30 FaSt Switching Silicon diodes like 1N814 Micro-MIn. 0.60 
U29 loi Atop SCRs TO-S can, opto 600 CRSI25-650 '01 -20 
U32 25 Zoner diOdes 400mw 00-7 cave 3-36 volts nnioed 0-60 
U36 20 Silicon planer NPN transistOrs TO-S BFYSO/5l952 '0-60 
Ll45 1 36 SCR. 1066 up to 600 PIV t1 -20 
U46 20 Unijunction transistors simile, ro T1S43 '0-60 
.148 9 NPN Sil. power transistors like 2N3055 'cl-20 
Code Non mentioeod abone aro given as a guide to the type 01 device 
n the Pak. The devices themselves are normally unmarked. 

DIODES 
Type Pr-ice Typo Pr-ice Type Pr-ko Type Pr-Ice 
BAbO .0-lo BB1O4 .0-ls OAIO '0-14 OASI «o-01 
BA1I6 '0-21 BYIOO g30 OA47 '0-07 0695 '0-07 
86126 '0-22 BY128 .0-ls 0670 '0-07 06200 '0-07 
86148 '0-ls BY127 '0-16 0679 0-07 06202 '0-07 
86154 '0-12 BYI2O '0-16 0601 '0-07 1N914 '0-06 
8A156 '0-14 BYIS4 '9-Sl 0685 '0-06 lN9l6 '0-06 
BA173 '0-15 BYX38/30 '0-43 0690 '0-01 lN4l48 0-06 

THYRISTORS 
Ply 0-66 0-86 lA 3A SA SA 76 lOA 166 306 

TOI8 T092 TOS T066 TOSO T064 TO48 T048 T040 1048 
lO '0-13 '0-15 
20 '0-lS '0-10 
30 '0-10 '0.22 
50 '0-22 '0-20'O-20'0-25'0-36'0-36'0-41'0-51'0-M'1-18 

lOO '0-25 '0-30 «0-25 '0-25 '0-41 '0-48 '0-51 '0-57 '0-Sl '1-43 
ISO '0-31 '0-30 
200 o-39'0-44'0-2S'0-30'0-50'0-50'0-57'8-62'0-62'l-03 
400 - - '0-30 0-39 '0-55 '0-57 '0-62 '0-71 '0-77 '1-79 
600 - - '0-39 '0-44 '0-00'O-69'0-79'O-09'0-90 - 
800 - - '0-Sl '0-0S'0-8l'0-81'0-02'l-22'l-39'4-07 

SILICON RECTIFIERS - 

SIL. G.P DIODES 
300mw 400 Ply (mie) SUB-MIN FULLY TESTED 

Ideal foe Organ builders 
30 lOe sOp, 100 fOr £1-SO, 500 tOr LS, 1,000 for 09 

- 

- TRIACS « 

Case 130V 200V vOOV 
2 Amp 105 0'31 '0-51 '0-71 

6 Amp 1066 '0-51 '0-61 '0-77 
IO Amp bun '0-71 '0-92 '1-12 

GP300 
115 WATT SILICON 103 METAL CASE 
Vobo 100v. Vcno 60V. IC iSA. Hie, 20-lOO Suitable 
replacement for 2N3055. BDYII or BDY2O. 

l-24 25-99 100 + 

GP Switching Trans 
T0l8 SIM. TO 28706/8 BSY27/28i9SA 
All vsable devices, No open and shorts. ALSO AVAIL- 
ABLE IN PNP simIlar to 2N2906. BCY7O. 
20 lo, 'SOp, 50 for 01, 100 for 'Li -00, 500 for 'LI, 
i, fOr '094. 
When ordering please state NPN or PNP 

öÇ$OOP!! 
JUMBO SEMICONDUCTOR PAIO 
Transistors-Germ, and SIlIcon. - 

Roctifiers-DiOdee briacs-Thyrlstors-l.C.v ond Zeners. 
ALL NEW AND CODED 
Aproe. 100 pieces only '01 -ISp 

ZENER DIODES 
FULL. RANGE IN STOCK. 2-33 Vous 

400mw Sp 1-5w lip lOW Op 

300rrrA 750mA i Amp l-S Amp 3 Amp 10 Amp 30 Amp 
PIV (DO?) (SO bol PlastiC (50 16) (SO iO) (SO 10) (TO 48) 

Sc 0-05 0-96 184001 0-05 0-07 0-14 0-19' 0-54' 
ISO 0-05 0-07 184002 0-06 0-09 0-16 0-21' 0-69' 
200 0-06 0-09 1N4003 0.01 0-12 0-20 0-23' g.93a 
400 0-07 0-14 1N4004 0-09 0-14 0-28 0-35' 1-25' 
500 0-01 0-16 1N4005 0-29 0-16 0-33 0-42' 1-76' 
800 0-11 0-18 1N4006 0-lo 0-10 0-35 0-51' l-94' 

1000 0-13 028 1N4007 - 0-11 0-23 0-a 0-60' 2-31' 
1200 - 0-32 0-28 0-54 0-69' 2-88' 

HANDBOOKS 
TRANSISTOR DATA BOOK 
OTE 1 227 Pagos packed with information on 
European Transistors. Full speciticatiOn 
includIng Outlines. 

Price tE2.Os each 
TRANSISTOR EQUIVALENT BOOK 
BPE 75 256 Pages of crone references and 
equivalents for European. American and 
Japanese Transistors. This is the most com- 
prehensive equivalonts book on the market 
today and has on introdaclian In 13 Ian- 

vagas. Prica tc2-Oe each 
5100E EQUIVALENT BOOK 
DE 74 144 Pages nl cross references and 
equivalents for European, AmerIcan and 
Japanese diodes. Zeners. Thyrisrors. Triacs. 
Oracs and LEOn, 

Price tEl-90 nach 
THE WORLD'S BROADCASTING STATIONS 
WBS 75 An up to the minute guide for those 
Interested in 00-ing. Contains all the worlds 
broadcasters on SW. MW and LW. as well 
an European FM TV stations. 

Price 0L3-56 oaeh 
IlL DATA BOOK 
DIC 75 Now complote Dala book of 74 series 
IlL 11400-741321. Covering 13 main manu- 
facturers in the U.S.A. und Europe. this book 
gives full data as well as equloolents. 

Price 103-74 each 
A lull range Of technical books available On' 
request. 

p&p 
Postage and Packing 
add 25p unless other« 
wise shown, Add 
extra for airmail. 
£1 minimum order. 

J'fl A 
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Write now for your cop y. enclosing 70p remittance 

ALL PRtCES tNCLUSIVE 
OF VAT 

HEIIRJfr 
RADIO 

TYPE B 4.bAtIon push bAton lAdItable) 04.60. ELECTRONIC SUPERMARKET 
TYPE O 6bItton UHF/IHF tAfle, 05.20 309 EDG WARE ROAD W.2 

LO; 

W W 
Tou' î o ow Access welcome 
231 Cl..b S ll.$O1 3303453 s.(,.o.s.,q. .ffi .10,0.4501 AIL palcis INclusi VAT 
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Brochure, without obligation to: I 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EB36 I 
P.O. Box 156, Jersey, Channel Islands. 

NAME I 

ADDRESS.________________________________________________ Block caps pIease 

Don't miss your copy of 

HENRY'S 
NEW Plus 2OPiÑEM9f5 

CATALOGUE I7 

* OVER 5,000 ITEMS - largest UK range of"- 
electronic components for home 
constructors: 

* 200 PAGES - every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new lines and new ranges. - 

* MANY pricé reductions throughout the new 
Catalogue. 

* A Discount Voucher with every copy, worth 
50p. 

ELECTRONIC FOOTBALL AND TENNIS 
WITH THE FABULOUS 

VIDEO SPORT 
ON YOUR OWN TV 
Play three cocking 
electronic beil gatees. 
FOOTBALL. TENNIS. 
HOLE IN THE WALL on 
your own TV? Just 
plug VIdeo Sport Into 
the aerial Socket of 
your TV end away you 
go. Completely saie 
for you. your Children 
and your TV. Mains 
Operated. 

OUR INCREDIBLE PRICE 

£29' 50 inc. VAT + 50p PIC 
Demoostrations sow io all CENTRES! 

AM/FM MODULES - 
LP1179 LP1171 
Cwmbined AM/FM tuner moaulus. toaertrer with e 
Small number et 5.5 and C'e end Ferrite Aerial. 
mekrepeseneitme FMIMWILW tune,. 

8 Voire supply, supplied wIth deta and ctnCalt 
OnSets. 

LPtIOI combined IF Strip £4-nd, 
LPII?5. FM trentend end 6M gang 

£5.52 ha pale 
Sb WSble F: tAte se, ial 57 

UHF TV TUNERS 
- TO EDUCATIONAL ESTAbLÌSHMLNIO 

FREE when ordered ort official aPer,__,J .:,nre 

BUILD THE TEXAN + FM TUNER 
TEXAN 20 + 20w STEREO AMP 

Faat,e, gist, fibre PC board. Ourdeere Ow field 
transformar, 6.1.0e, tO-transistors plus diodes, ele. 
Designed by Treos instruments ettgleeere tor Henrys 
end PN. 1a72. Overall lICO 151 e e Bile. Main, 
opn,ated. Froc leak sleeve with every uit. 

£35 
J. 

- (carriage £1) 
laso built and tested 

n 
_ £45) 

HENELEC STEREO FM TUNER 
Feeturee capacity diode tuning, lead and tuerng 
meter inalcatwrs, meine Operated. High perrenmance 
end seneitiolty. Ovorell iCe in teak Cierne tn2ie 
Eile. Complete hit with teak sienne. 

£26 25 (carriage 11) 

10150 built end tested £31.201. 

JOIN THE LARGE BAND OF CONSTRUCTORS) 

AM/FM and Decoder Board 
ContaIning Mallard 
Modules LP1185, 
LP11B6 and LP1181 ¡ 
with MC1310 decOder 

pri:ted 

aligned, requires onty 
Ferrite Aerial Tueieg Geeg and AM Oscillator 
Coil. Tueing Pol and Zener. 15V suppiy, out- 
put 300mV, 75 ohms aerial input. Input 
Circa)? and instructions supplied. 

£1650 nOI. VAT, postage 30p 

NOW OPEN 

/ Become a 
radio amateur. 
Learn how to become a radio- 
amateur in contact with the whoe 
world. We give skilled preparation 
for the G.P.O. licence. 

- - - - - -- - - - - - - - - - --- - - - 
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7417 

7420 
7422 
7423 
7421 
7426 

22 

11 

22 

22 

22 

23 

7489 1-54 
7490 40 

7491 71 

7492 44 

7493 44 

7494 49 

74182 80 

74184 1-55 

74185 1-30 
74190 95 

74191 95 

74192 90 

- - 
5314 CLOCK CIRCUIT 
50-60 Hl -4 lo di0h - Il-24 HR - 

- 24 p.n OIP lh sockel 
l.l ,.d do* 

£2.25 

'°° °°° - m'o' 
4l4 
CALE. LII 011o fIfthS ....... £10 

7427 23 7495 49 74193 85 NEW ITEMS 7430 12 7496 55 74194 95 
7432 22 74100 1-00 74195 72 TTI. LOW POWER R DIGIT LED CLOCK KIT 
7437 25 74105 60 74196 1-00 74152 (-50 SCHOTTKY INCLUDES: 

7435 21 74107 27 74197 75 74H101 
744599 

MM314 pock £110011 

7440 11 74121 28 74198 1-70 74H10? 35 
741542 52 

6 FND7O LEO dioplop. (.250" lId 7 

7441 60 74122 50 74199 1-70 74H10? 
744106 

4° 
4° 

74L504 23 
l.510nI) 

All necloarl I does, lIl.s1010 S 
7442 55 74123 55 74200 3-90 74H100 4° 

74LS08 3 p.0100 

7443 55 74121 50 74L510 3 1 dooble ,'d.] PC boaAl lOofl,odoIe, 
7444 60 74126 50 SCNOTTKY 74L520 23 LEDI S clock oiloo,IrV 

7445 75 74141 68 
74S99 741.032 23 506100.111 & iflIlloOlioflI 

7446 85 74145 75 
74502 
745 

74L540 
741.542 

30 

00 
DonI 001 IncludO 126-300 lOo 

IslOone,, InitchIl & 5010 

7447 73 74150 75 74544 so 741.574 40 £7- 
7448 00 74151 60 74L5% . 00 

TANATLUN CAPACITORS 
7450 12 74153 71 74510 74L593 4° 

SOLID-DIPPED o2D% 
74520 74L595 

74L5107 
l-10 

35 .0 n,ld 556 12p 6.0 old 66 iSp 

LOW POWER TTL 74L5164 i-lo .33 n,ld 356 Olp 6.0 oId 506 lOp 

74L00 00-16 74153 £016 75L90 P0-93 
74574 23 7.1L5I93 

74(3197 
1-30 
1-20 

1 seId 356 Olp 10 nId 256 lOp 
2.2 old 206 ilp 15 nId 106 lop 

74L02 16 74L55 18 74L91 00 LINCARS 2.2 n,ld 356 i2p 33 nId 106 lOp 
74L03 16 74L7I 18 74L93 89 546 AM dio .eceioe, 4.7 old 166 iSp 47 .obJ 66 lOp 

4-6 di5il. 02-24 h.. alare,. lie,e, O dom 

circojIs 0,16 daI. ........... £4-DO 

MV5020 LED 
luobo,nddoo.o .............. lop 

Data included with order on request. 
Add lOp e.. il liens il priced below SOp 

ea. Add 40p ea. 11pm is not o,derit 

LINEAR CIRCUITS 

300 P016 ROO (lope. 713) TO-S . £43 
301 Hi Poll Op 4sep nOIP TO-S 10 

302 6011 lollon, TO-S 43 

304 Np; O R. TO-S 49 

345 Po.ORe5TO-S 52 
307 Op AMP (sApo. 741) 0DIP TO-S 30 

308 Mci3O Po, Op 0-op oDIP TO-S 00 

309K 56 lA potulalo, TO-3 91 

310 6 buone, Op 0-np u,DIP 65 

311 Hi pl.l O Comp ,nDIP TO-S 58 

319 Hi Speed Dual Coop DIP 71 

320 Ne; Re S.2, 12. 70-3 74 

1O%Ofleflerd.r$eV.rEl0 

1 
MARCH SPECIALS 15% 004 en orders OVer £50 

20% Off on orders 00er £100 

½ PRICE SALE 
TTL 1TL 

74154 61-05 7447 BCO 07 .. p 

7400 LO-li 7451 00-13 74155 
7403 46., b..ssy III 
7490 Dood,0000l.. 

3Sp 

Op 
7401 ii 7453 13 74156 71 71153 OoI 4-i. poi oslIipI.... lIp 
7402 11 7454 14 74157 71 74150 Ps655 Mio,-Ohook.. lOp 
7403 ii 7460 ii 74161 95 74193 IlnIq op OSSfl 000340. 13p 

7404 13 7464 21 74163 46 9002 Oo.I ono ,hoi ISP 
74C00 Qood 2-inpot NONO IsI. (CMOS) lip 7405 i3 7465 21 74164 

7406 22 7472 fl 74165 1-25 UNEAR 
7407 22 7473 26 74166 i-is loi H. P0.I0..S10000 OP AMP .ow n,. 
74W 14 7474 26 74173 95 

00 Qo.d o0n.pSSI0, OIP 
MOT SS po.ili.p .011 ..g. 10-120 

ISp 
TMp 

7409 14 7475 41 74i75 95 5481 ISO po6000.oii e. 10-220 540 
7410 ii 7476 26 74176 95 MON 2 Rod olph. .'o.'. 32° i-36 

7411 iO 7453 70 74377 55 MONS G.n.p.' 7 spgnlonl VO' Rl 

7413 29 7455 00 74900 00 
MON i OdIo.s 7 sngpni 270' Ii 

19 
7416 22 7486 24 74181 2-50 

MCII OpIo-.Io i,.n..,lo, 

75489 ClONENT DRIVER 
MoSIouoqood.0000nldi)n..-54 

.'k 54p1biIil5 p..d,in.. -656 Soi. 
dI.lin8iO,.ril.'0ilS Il po OiP .. 45p 

DOM CHIP 4¼ DIGIT 
MM 5330- 006.000I d.Skp p.osIdn. 
oli io5k Io. 4½ diglI oh ib pIn 
OIP dolo .............. £6 

UV ERASABLE PROM 
11020 - 2048 611 0011. PROM 256.0 

ip0g.0ilfl00bIe&R.'0SIbI0TlVO1t 
oo..,p. - 24 p.o OIP £0 

POCKET CALCULATOR KIT 

600..,,o..._.'..0..40,4 

PULTN V.I.P.OUARTZ REGULATED 
LED WATCH 

MIN'S 5 o.oijo-hoon. .1.00It% 
.p00Ih.d.500dSn.'004, 

OOI..3,l,.n-lio. d.io (poos. 59" Ih.k) 
Fo, vRo. ,okodo.-r.qw,.. SOR..'1 

o.')y o.' fr6.010! 2916. 
0... pta. .0.1.017 .j.ioO ¿II d.intS io - 

.n.i..Ii.od*0.'knoShip. ( 
B..dI-j.' phoIoIullSoIo. IniolIssIl 

.5 doploy. 
Cold lont-,,iI. .d,o,Iabk .,...I. 'IIp. 

£49-50 
.51.50 Shippiog 

A HandS.'g 

USUAL DISCOUNT APPLIES 

0038 FUNCTION GENERATOR 
001190. oni.olIed OSs,IIaIo,.,o. 
.qoo,..i,.onoIarooipoi1bpinOIPoiih 
dala ....................... £2-SO 
7001 CLOCK CHIP 

4000* £ 18 4013* £ 32 4025* £ to 
4001* lO 4014* I-06 4017* 42 

4001* la 4015* -08, 4028* 70 

40064 96 4016* 40 4030* 32 
4007* IS 4017* 85 4035* 90 

4000* 1.17 40205 l-06 4042* I-03 
4009* 41 4021* 98 4049* 42 

4010* 30 402M 70 4040* 42 

4081* 19 4023* lO 4066* 63 

4012* IO 4024* 63 4064* 31 

4069* £ JI 407M 20 4002* 23 

40714 9 4075* 20 4525* I-14 
4072* 25 4070* 20 4505* I-49 

4001* IS 

SHIFT REGISTERS 

50645013 1024 611 woOm. dynonic 
,nDlP LI-20 

50505016 500/582 bIt dpnan,is oDIP 0-IO 
SIS-4025 QUAD 2363 95 

DTL 
930 10 937 10 949 10 

932 IO 944 10 062 IO 

936 10 9.16 10 063 10 

64505314 24 p,n 6 di5 2-42 
5064531* 40 pin alarm 4 dl8 2-42 

Salistaclion guaranteed. Send bank cheque with order. II Inlemnalional money order is 

used, send receipt with order. The above prices do not include any tases niable by a 

purchaser's country oI residence. Minimum order £2-SO. 

INTERNATIONAL ELECTRONICS UNLIMITED 
P.O. BOX 1708/ MONTEREY, CA. 93940 USA 

PHONE (408) 659-3171 
no .besa prkos do 008 lncIs.d 0m17 I.n bIvOabIn by psnhamr'0 00001003 

Practical Electronics March 1976 85 

7410-I Il bLu 17 74195 09 
74(06 98 74L73 38 14L98 1-53 

78110 tO 14174 30 141864 l-53 
78120 96 74178 44 741865 1-53 

74130 16 14106 85 

14142 89 14L86 30 

HIGH SPEED TTL 
14H00 1061$ 74H21 10-16 14H55 10-20 
74H01 86 14H12 18 74H60 21 

74H04 16 14H30 18 141-161 21 

14H08 16 74H40 16 14H62 20 
14H10 16 14H50 16 74H14 32 
74H11 16 74062 18 

14H20 16 14H53 20 

8000 SERIES 
0098 (I-33 0214 (0-93 8811 (0-38 
0092 33 0220 93 0812 60 
8095 16 0250 1-42 0022 1-42 
tIlt 49 8520 71 0830 1-42 
0123 04 0551 91 0031 1-42 
0830 1-20 8552 1-37 8036 21 

8200 1-42 0554 1-37 0000 13 
8210 1-92 0080 44 

9000 SERIES 
9002 (0-21 9309 00-49 9601 10-54 
9301 63 9392 49 9602 09 

CMOS 
74(00 £ 0-21 74(74 L0-63 74(162 £1.70 
74(02 30 74(16 93 74(163 l-78 
74(04 41 74(907 82 74(164 I-92 
74(00 41 14(168 1-69 74(173 1.99 
14(90 36 74(154 1-02 74(196 I-65 
14(20 36 74(197 l-20 tOC9S 62 

74(42 l-18 74(160 1-70 00(97 82 

74(73 .86 74(161 l-70 

801,18. DIP -39 
133 Dill. nid AMPI 

TO-S -55 
5556/ 
64(1456 InI. 9001p0n6418d 

Op Amp 01OIP 49 
1525 0*148*10100001.808880 

AMPI DIP -59 
64(1310 FM 880.10 don,odol.to, 

OIP 1-15 
CA3046 To.n.hlo, blIp 

14 pin DIP -50 

LED. 
646108 Rod TO 18 

64654 AlOI k.d, 
M05020 (08160 Vo. Rod 

(Rod Domo) 
(OnlbO VA. Red 
((ko Domo) 

M84 Iol,l od dill. dom. 
MANi Red 7 '00 .272' 
MAN2 Rod lIphI nom .32" 
MAN3 Rod 7 ,.. .127, 

,l,.i1ht plo. 
643604 Red 7*00.190° 
MANS Cocco 7 308. .210" 
MAN6 .6" h,0h 01,19101, 
MAN1 Rod 7 009. .270' 
MANI S011o,, 78. .270" 
MANO6 h' hi9h .pCod leg. 
MCT2 OPI0Í10 11.08010, 

MULTIPLE DISPLAYS 

NSN33 3 d,gil .12" od bd Il pio 
(ill IC lit. 

HP4SOO2 S digIt .91 kd mIgo. ko, 
7405 Rom. ROh 

HPSOO2 4 digit .11 LEO olgn. 
7414 An, Comm. R2th. 

SP-42S-49 9 d,OII .25' neo. diRmI 
,otel'b.Rc ,,ilh 6405/151. 
110 VDC. b 109. 

00-14 

18 

li 
10 

1.18 
2-72 

36 
1.18 
142 
3-Il 

74 
2-17 
255 

30 

MISC. DEVICES 
2313 Mn8,Snh.,.d., 

1000,1100 6- 
2682 1024-kl 81110 RAM. 

N-oh.nocl 
DTL/TTL 000lplllbIO 2- 

F93410 256 bit RAM 1-SO 

MV5020 POmbO gleon -IS 
0(209-R .125' 'cd LID .10 
L100 *1.4100 -08 
L101 Rod (RD -08 

MEMORIES 

1101 236 lot RAM MOO 96 
1103 1024 bil RAM MOS 2-72 
2102-2 10241,11 all, RAM 2-00 
5560 1024 bil RAM 1-20 
5261 1024 bit RAM 1-20 
5262 2040 bIt RAM 2-00 
7489 64 bit ROM TOI 1-SO 

82523 P,og,amo,abIc ROM 2.72 
74100 256 bit RAM l,i-ll.lO 3-90 

CALCULATOR L 

-1 

CLOCK CHIPS 
5001 12 DIC 4 lontil Ii, doo Il-46 
5002 6.mcl, 5001 ORR 

bl,1 P000, 1.95 
1.90 5005 12 DIC 4 IonI 0/moo, 2-42 

64645725 O DIC 4)00Cl obaio & don t-10 
l-80 MM5736 IO plo O DIC 4 boRt 2-42 

MM5738 tDICSIoonlk&o,00, 2-42 
MMS739 9 DIC 4 food (bl,1 *0,1 2-92 

1-70 68685311 28 Pin 8(06 di8 0808 3°42 
MM5312 24 pio 1 pp. 8(0 

4dlgn10 1-94 
98 MMS313 28 pio I Ip, 8C0 

Odigo,,,, 2-42 

322 P,cnloon lime, DIP 8,0 

324 Qo.d Op Amp DIP 1-07 

339 Qod Compl,lloo DIP 92 
340K Po. V o(S6,66. 8V, 12V, 

15V. tOT, 24V) TO-3 1-20 
34RT Po, V (59.66,09,129, 

ISV, 109. 24O TO-lb t-07 
372 Al-IF OR,ip dctonlo, DIP 44 
373 AM/FM/SOB Skip DIP 30 

376 Po, V Ro mDIP 33 
300 210 00410 Amp OIP Rl 

100-0 Ao Aodio Amp mDIP 69 
SOt Lo No,,. Doll pr000p OIP 90 

302 Lo 90100 Doll ploamp DIP - 90 

SSO PIon 9009 DIP 54 

SSS Timo. mOIP 44 

5566 Doll SSS Timo, OIP 89 

560 Pb.,e Lookod Loop DIP l-94 
562 Ph4,c Lonkod Loop DIP 1-94 

56S P61,. Looked toop DIP 00-5 1-20 
566 F0011100 (co mDIP TO-S l-28 
Sél Toop Denodo, mDIP l-20 
709 Opo,lIiooal AMP TO-So, OIP 27 

110 Hi Spood Volt Comp DIP 21 

711 Doll thIIo,0000 Comp.., DIP 44 

723 VR01DIP 00 

139 Oo.l H, P.11 Op Amp DIP 65 
141 Co,op Op Amp mOIP TO-S 25 

747 741 Doll Op Amp DIP o, TO-I 44 
148 FR09 Ad) 148 mDIP 17 
1304 - FM MoIpo 680,00 Domod OIP 6S 

1307 FM MoIpo 110,00 Dcmod OIP 45 
1450 Doll Comp Op Amp o,OIP 30 

1800 Slerco multiple,., DIP 1-SO 

102111 00.8 164211V Coop DIP 1-07 

3900 Qo.d Ampllk DIP 33 
7524 Co,, Mcm 5.0,. AMPI DIP l-34 
0038 Vnitlgo CR010, 00. DIP 3-20 
0064 9 DIC Lcd CaL D.. DIP 1-37 

791518 Doll lino Domo, DIP l-10 
754Sl Doll Po.ophooal Dolo., mDIP 21 

75452 Doll Pc8ipho,ll Dolo., mDIP 21 

75453 (3S1( Doll Pc,iph 13,1,., mOIP 21 

75491 QuId S.q D,lo., lo, LEO OIP 50 

75492 Hon Di1it dolo., DIP 55 

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


86 Practical Electronics March 1976 

Instead ofjust offering you one digital clock kit, 
Heathkit offer you four.Two alarnìs,a car model and 
a superb AM/FM clock-radio. 

And, being Heathkit,they all come in easy to build 
kit form. Complete with a step-by-step instruction 
manual. So you should enjoy every second. 

Post the coupon, enclosing a lop stamp,and we'll 
send you a Heathkit catalogue with full details. 

Heath (Gloucester) Ltd., Dept. PE-125, Bristol Road, 
Gloucester,GL2 6EE.Tel: (0452) 29451 

- - - - - - - - - - - - - - - -, 
'To: Heath (Gloucester) Limited, Dept. PE/36, 

u 
Gloucester GL2 6EE. HEATH 

Please send me a Heathkit Schlumberger 

catalogue. I enclose lop for postage. 
Name 
Address 

w: I Postcode________ 
I- - - - - - - - - - - -- J 

 GR-1075 
AM/FM Alarm Clock-Radic 

5:5j 

____ / 
is 

, Co 
- 

. e 

GC- 1092AE Deluxe Alarm Clock GC-lO93CarClock/Timer GC- 1094 Digital Alarm Clock 

SPARKRITE ML 2 R..dy Swit Nei. ..tffie L13.IL 

SPARERITE 91K 2 Rnèy 5cL PeHc. earth. LISIS 
ignItIon changeover 1.00h01 II £2.91 

R.PN. beer mM.t te the 0cv. ueb. £242 

I .ed... dt.q../P.Oa I.e £__.. 
Ch.... N. ________________ 

IS0c SAE he.eh... It mukwi) 

Spattalle can lhe,eto,e give cul- 
up to 20% bette, turi cOnsumption. instant all we.tho, 
stert.ng. oieannt plugs - trey last up to 5 tImes longer 
Orthout attentino, tastet 000elerat,on, higher top speeds. 
Ionqpt cori and batteri ittp. efficient fuel burning and less 
at, pollution. smOotfle, running, cuntioual pack perro,- 

THE KtT'COMPRISES EVEI1YTHING NEEDED 
RO.dy drilled pressed steel cese coated n satt black couvi 

reedy drtlled base end heatsink. top quality 5 Vece 

PR IC E S 

DIV. a.ueetbty kit £10.03 innI. VAT, poet and p.0kb9. 
Ready built unit £13.96 innI. VAT. poet and packing 
Both to lit ¡Il uchicin. with coilldlltelbutor ignitron up to 

O cylindnrs.) 
Swituh tor matant cneng000er trOm "Sp.rkrit.' ignition to 
Conoentionai ignition £2.u8 ecl. VAT, poet end packing 
R.P.M. lietiting control £2.02 InnI, VAT. poet end pecking 
(Fitted incas. on ,eedy built unit, gnflboaed mounting 
on kit.) 
CALLERS WELCOME 

There's more than one way 
to make your time more enjoyable. 

ORDER NOW 
TO ELECTRONICS DESIGN ASSOCIATES DEPT. PE3. 

62 PsItt Street, WelsuIl, WSI 30E. Phon. 33652 

FROM 61m....._._...-.-..----.----' 

Se!. 

SPRKRITO MR 2 DIS -v- kise CI013 

ElEctronic Ignition Hit 
Sparkrtte MK2 is s 1,1gb performance, high gueliry, c.peci. 
tue discharge, electronic ignition snntem. 
Becausn of the 'superb design of the Sperkrite c'ecult Ir 

Completely eliminates Problems o! the cnntoct breaet. 
Theeisnn misitre becaune Contact breake, bounce is eli- 
rnlcarcdelectrnnicatly by a pulse Suppression circuit Which 
prevents rhn Unit bring if the points bounce open St high 
R.P.M. Contact breake, bum is eliminated bVtedUci9rhe 
current to about 6/50th of the norm lt will perform eguelin 
well «mb new, old. on even badly pitied points sod Is not 
dependent upon the dwell time ot the coelett bresuets 
for ceeharging rhe system. Sperleite Incorporales s short ele. 
nuit protected inunde, Which eliminates the probiere. of 
SCa look on and theretome eliminates the possibtllny of 
blowing the transisloti ot the 5CR. (Meny capacitive dis. 
charge ignitions ate not OWmplerely lOOlptnOl ht this re- 
spect .1 

guaranteed transforme, and components, cables, toil con. 
neotots, printed clrcutt board, nuls, bolts. siliCon grease. 
full lnstrutt,ons to moke the kit negative o, ponitue earth. 
end tO page ieStlllelIOn instructions 

OPTIONAL Roortag 
Ebtpteon.e R.P.M. l,mtlstion. 
pbs can b Included in the unit IO prevent Over mecstng, 

an adoantage to most companies, hile ftrms. h.gh pedo, 

EletteOee'/coerxention.l 501500 svsWt. 

Gives instant Ehangeouet from "Sparknte" ignition to non. 
uentmonal rgntiOn for performance comepaninons. static tim. 
ing etc,, end will olSO switch tise Ignition off oumpletety 
an %ecumIty deutce. Includes: switch, Connectors, mounting 
bracket and Insttuct,ons Cables excluded. 

rr!riEE! ru!E! 
The tried, tested, proven, reliable, complete, 

- professional, capacitive discharge, 
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BIPREPAK LTD 
r0 p Ri)I 

222 224 WEST ROAO,WESTCLIFF-ON-SEA.ESSEX SSO 9DF. 

TELEPHONE: SOUTHENO.(0702) 46344. 
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

for which I enClOre ..................................................................... Inc VAT 

Addeee ................................................................................................ 

L ................... PE3A -- - - - - - - - - 
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P.5K CPI] 6op 
CPI] 10 magnets of various sIzes for operating reed- 
switches In PAK CPI2. Ideal for burglar alarm. on doors and 
wIndOws. etc ............................................................ lop' 
CPI4 40 PotentiOmeters. pro-sets, carbono. duaigangs. wIth 
nd without SwItChes. etc. Mixed valves and wattages LI-20 
CPIS 12 Standard crocodile clips, screw Seing, good 
qualIty..................................................................... SOP' 
CPIa 5 P.C. boarrta each containing a BFISO UHF amplifier 
tr.nslstOr. A good basis for building s TV nadel pri-Smp as 
earlous parts Inc.., ...................................................... Sop 
CPI7 25 Electrolytic Capacitors, varIous esiues and' 
voltages, many useful types, from TV to transIstor radio and 
Hi-Fl (post and pecking 23p) .......................................... lop 
cri. I Light actieated SCR.50 exits 16 amps type LOF 
Readp mounted on PC board with gate resIstor and leads 
fitted. Fail data sed Circuit dlagrsms tor 14 promote, lnciudo 
slave photo flash unit. burglar alarm. etc ...................... 
CPI. 3 MicrO swItches I pole change Over, standard mo el 

lØsXhn............................................................... lop' 
CP2O lb Relays. assorted typas. 0.-GPO and Others, mixed 
voltages............................................................... £1.20' 
CP2I 200 Square lechas of coppar laminato P.C. board, in 
appros. O pieces ...................................................... lop' 
CP22 3 Fibraglass plein printed circoli beards. appros 2bIn a 
14W........................................................................ lOp' 
CP23 4 Switches, miniatore push to make single pole lOp 

pvlt 

yh \.PRE.PAK P0560 

A 
r.i 

UTI 50 PNP germanium irissistOrs. AF and RF. Very good 
yield. 
U'T2 150 GermanIum diodos, miniature glass type. 
UTS 40 Znner diodes. 250mw 0AZ240 range, average 50% 
good. 

SiNGLES 
Bridg. Rsctlti.rS. Plastic ascopsulatod 
Ply - 50V 100V 400v 
I amp 25p' ]SP' OSP' 
2 smp 3Sp' OSP' ISp' 
4 amp OSP' SOp' OSp' 
6 amp SOp' lOp Sop' 
8YI64 nqal. 5KB2/02 400V 15 smp .............................. OSp' 

PET..: 
2N391S Isp; 2N4416 20p 
Moe FETo- 
3NI4IIMEM616 ........................ SOp 
UnI'Jaeciloe Trsn.iafor.r 
2N2160 Isp' 2N2646 Sop' 

ItS 43 3lp' 
P.U.T.. 2N26027 ..................... Sop 
LEDI: 'flL209. Red ............... lip' 
YIL211.Green ........................ 33p' 

A/ao: - 

POWER DIODES, 
THY RISTO R S 
TRiACS. 
DIAC. 
ZENER DIODES, 
OPTO-ELECTRONiCS, 
Etc. 

EXCITING NEW 
STIRLING SOUNO 
AUDIO MODULES 
SEE NEXT 
MONTH'S ISSUE 

OTHER UNTESTED PACKS hop ea. 
UTIO 15 power transistors. PNP germairium end NPN 
silicon, mostly 10-3 bat soma plastic and some marked. 
UT13 IS lntarated circuits. esperimenters pik. dual in tino. 
TO-S. TTL. D'IL. me/lead md unmarked, some definitely good 
but Old types. 

For/all r.ng.a-S.. Catalogo. 
BOOKS 

Ali co. of VAl-W. carry e.ry targ. Stock. a/ t.efsnleai 
book, by B.b.nI L B.rn.,d Pcbii.ilora, by NOam., and 
Bcfn.rwOrth aß miti .9 ra/SconCe book. tronI th. Com- 
mon Me,kaf in Engii.h/G.,'m.n/lt.ii.n. Ait datai/ad in ear 
esta logo.. 

B-P-P SECURITY CHECK POINT 
Write your own name MAKE SURE YOU GET 

nd address clearly in OURNAMEANDADDRESS 
block capital letters. RIGHT WHEN ORDERING 

Check that your order S Cash (cheque, money or 
Is correct for deacriptlon, postal order) with your 
quantity and price, order, please 

Don't forget VAT at 25% 5 Mention thi8 Journai 
of total value of order when ordering if you don't 
unless otherwise stated. want to Cut Out the coupon. 

TERMS OF BUSiNE5S 
VAr 1 25% mesi Da .dd.d te talai eaiaa of erd.,s aec.pt far f.m. mark.d 
er lO%l. whae VATI. loba .ddad st 0%. Ne VAT en ae.rsaa. ardars. POST sed 
PACKING .dd 2Sp fo, UK a,d. anis.. mark.d ath.rwls.. Minimum mill 
ord.r .ce.ptabl.-Cl. Oe.rsa.. 0,0.,., dd El for postaga. Any dift.,.nC. 
edil b. ccodifad or charg.d. PRICES sabjact te .ltaratlan, withoal natica. 
AVAtLABiLITY Ail 11am. aeali.bl. St tima et going ta prass whan aery 
altert i. wad. te ansas. c.rr.ctea.s of InfOrmation. 

- - - - - - - - - - 
Ta BI-PRE-PAX. 224'226 WEST RD., WE5TCLIFF-ON-5EA. ESSEX 

Pleasesend .......................................................................................... 

page A4 size free Catalogue. Send lop stamped arge 
salt-addressed envelope for your copy by return. 

IT'S ALL IN OUR FREE CATALOGUE 

CompoDent Packs 
CPI 150 Cepacitors. mleed beg of paper. slicer mica. dcc- 
trolytles. etc. Approa quantity, counted by weight. Ipost & 

packing) 
CP2 200 Resistors, mixed bag of different typos. values. wet- 
tiges. etc. Approx. qvantlty. Counted by weight ............ lOp 
CP3 40 Wirewound resistOrs, mixed typos. values and wii 
tages 
CPa 12 PotentIometers. pre-sers. ,efwound. Carbon. etc. 
Mleed types and osluen... «Sop 
CP5 5 Earphones, single low impedance for transistor radio. 
cassettes. etc. Lens plugs. for suitable plugs see PAlCa CPI 
and OPiO Sop 
CPI 50 TO-s mounting pedo, fits between transistOr end 
boerd. for that pro. finish .................................. Sop 
CPI 500 Cable clips for 0.P.O. bin die, cable. Nylon with 
hardened steal pin tprobably tungsten) por sealed box of 
500 ............................................................. 60p* 
CPI 535mm plugs. minixturn jack. to fit earphones in PAK 
CPS . lOp' 
CPb 5 2-5mm sub miniature jack. to fit earphonea in PAK 
CP5 . Sop' 
CPu 6 Screwdrioers. I e mains neon tester. S e grub screw- 
drivera .... Sop' 
CP12 IO Reed reley inserts, lin long bin dia. These will 
operate from an exiernel magnet or coil. Fer Magnets See 

TPIO 2 lIght depandant rnnistorn. 400 Ohms light I megolrm 
dark, hin dia. 
TPII IO Transistors X8102 end XBII2 equis, ta AC126. 
AC156. OCol/2. 0072. etc. 
TPI2' 4 127 SilIcon ractifiers 1000 pis I amp. Plastic TV 
rectifier. 
1P13* 5 OCP7I Light sensitive transistors. 
TP14 20 OCh germanium PNP audio pta-amp transistor. 
black giese type. 
IPSo 20 OC81 gnrmanlum PNP audio output transistor. 
white glass type 
TPIS 20 OC200/11213 transistors. PNP silicon TO-S. un- 
merkect. 
IP11 20 1 watt zoner diodes, misad voltagon. 60 to 43 

volta. 
TPII 20 2N37071819,l0 transistors. NPN silicon plastic. 
unmarked. 
IPlu 100 Diodes. mieture of germxnium. gold bonded. 
silicon. etc.. a useful selection of many types, marked and un- 
marked. 
IPSO IO Mullard 0C45 trunn,istorn. IF, amp PNP ger- 
manium. 
TP23 20 9FV50I112. 2N6967. 2NI613, etc. NPN silicon 
TO-S uncoded, Cecnpi.tn.ntsry te PAK TPZ4. 
TP24 20 BFY64, 2N290.4IS. etc., PNP silicon TO-S uncoded. 
Co,npia,n.nfary te PAK TP23. 
TP3Ø 20 NPN silicon planar transistors. TO-IO similar to 
BC108 etc, ancoded, 
TP3I 20 PNP silicon planer transistors. 'TO-il similar to 
IChO etc. uncoded, 
TP32 20 2N2926 Silicon Plastic transistors, unceded and 
ungraded for colours. 

UNTESTED PACKS-lop EACH 
Specialty for kiss bargaIn hant.ra 

- Sundry 
Signai 0.n.r.ter: Fer MW end ir ceonrs 550kHz te 1'S 
Ml-lo for MW and 400 to SSOlsHz fer IF: Fully portable IP a p 
40p) . (4-25 
Packst sIgnal Injects,: Fountain-pen type. Invaluable for 
finding fault ., .0200' 
Es-GPO 5m Sldacuttsra: Net now, but in perfect order, per 
pair .... 

Eu-GPO Sin Lang Hes. Pilan: Not new. but In perfact order. 
per pair 

- 
Sop' 

Mains Ir.nsterm.,s: 
MIS 6V 06V lOÇlrnA.,. . LI-22' 
MT12 12V 0 12V 5OrrrA .0122' 
0019/1 9V lamp - .01'sl 
SSTI2/l 12V tamp . .0205* 
SST1OII 10V lamp .02.50* 
5ST25/2 25V 2emp . 

SST3O/2 30V 2amp - . .04-25' 
SS't'35/4 30V 4amp - .. 

PC EDGE CONNECTORS 
T p. sins Pitch Prica 
5SEC 6 way lOin 0156m np 
SSEC 10 way 15m 0158m SOp 

SSEC 12 way 2m 0156m Sop 
SSEC IS way 20m . 0156m tsp 

SSEC 10 wxy ais 0-156m Isp 
SSEC 22 wep 301v 0-156m lOOp 

Bargains in Semi-Conductors,components, modules & equipment. 
POWER TRANSISTORS 

Ve. Wstta le A.,p. 'Prie. 

BPP Packs SemiConductors. 40P1 15 20 3 20p' ' 40P2 40 40 4 30p 
40P2 40 40 4 3Op 
90N1 15 45 4 25p 

Originated ¡n 1959 by the company's managing TESTED AND GUARANTEED 
90P1 
90N2 

15 45 
40 90 

4 
8 

Sp 
35p 

director, his were the first semi-conductor and corn- TP4 3 SN7490 intogrstod CirColi,, 14 pitt dosi itt line TTL 90P2 40 90 8 35p 
ponent packs to be marketed In this country. and IsPo. Decade CoaSter. Get one FREE there nro 6O naCh Many other types .raiI.bl. fret,, s In ItS e.g. 
indeed, the company's name grew Out of "British ningior .,,,,,,.,,.,..,,,,,,,,,,,,..,....,,,..,.,....,,.,.,,,.,,,,,,,,,,.,t1'20' 
Industrial Pre-Packed Components'', Today, Bi- Ait h. IOIIOIOO er. at ... Int.9r.t.d Cirenit.: MM5314 Doni ¡n lino clock chIp, t3'sO 
Pre-Pak continues to Occupy a position of pre- LMS 380/SL 60745 Doni n tino 2W odiO atop, with dein, 

eminence in the suppiy of packs as well asa vastly T 5 SN7400 integrated CircOlo. 14 pin doal in iwo T'IL 
.. Gond 2-inpni hAND gato. Ont ono FREE, thorn nr. iSp 

etc ........................................................................... 
Doni in lino IC cocketo 6-pin-14p; 

7Sp 
14-pin-15p; le-pin- 

extended range of products detailed in Our latest 24 elch. 160* 

FIP -E-- 
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PrOdex hexdphoeo output Oed mixeo xl opus Mono input module £850 Mono mixer module £850 
SUITS ALL MIXING REQUIREMENTS FOR GROUPS-CLUBS. DISCOS. ETC. Stereo input module £1200 Stereo mixer module £1200, 

88 . Practical Electronics March 1976 

MULTI-PURPOSE MODULAR MIXERS 
A SYSTEM 7000 BREAKTHROUGH-UP TO 20 CHANNELS MONO/STEREO 

P.C.B. MODULES: COMPLETELY WIRED WITH STAINLESS , 
R..dp nenrbld with PANEL: 
oli control. 
Simple t.rmin.11on.- 

- 
- - - 

Both modular and complete types Oiler: 
soldar or d9. U inputs for sii sOurCes inc. mag. cartridge U Wide range 
sonn.clor 
Con.umpflon lon,A o - bass and treble controles Only one mixing module required 
liv U Up to twenty Channels U W monitor power Mono and 

stereo modules may be used together U Feedn most ampli- 
-i tiers U Modern low noise circuitry U 20Hz-30kHz ± 1dB 

INPUT NODULES Nono INTOO1N Lilo U Echo nend/return facility U Complete-ready lo plug 
U U Individax: 

(up t.20 n.y b. aa.d) 
MiXING MODULE 

Sl.r.o INT0OIS 
Mono IMTOO2M t-ø 

in or colder Scm metric-bold panel 
monitor buttons U Send for details 

(Only I mgal,.d) Slr.o IN7002S tigo 

U Complete end ready to plug in 
Totally encased-no soldering at alIt 
Tough. bold, two tone stainless panel-for panel mounting or 
freestanding 
Mono or Stereo versions 
Front and rear output termInatIons to Suit style of usage 
Inputs for 2 ceramic cartridges/tape/microphone 
Autofade with depth and threshold Controls 
Wide range treble and bass controls on both channels 
Individual deck Controls and left/right fader 
Low noise (-80dB) 20Hz-50kHz ± 1dB 
Suits alt Saxon amplifiers and most Other makes 
f watt headphone monitor-five-position switch with mute positions 

.Ö 
: 

l 

-- - 
CONTROLS-Loll to right mic voi trebl./bass. autolade depth, d,ck voi, 

A/deck volume, ape volume, treble, bass, muster, monitor volume, monitor 
soieCtOrlOflJOfS 

VARIABLE AUTOFADE STAINLESS STEEL PANEL 

Mono £3450 Stereo £4900 

MODULAR DISCO MIXERS Monoand 
- Mono £1850 

Stereo 
- Stereo £2750 

Printed circuit sub-assembly version of the above mixers-ideal for those wishing 
to incorporate Saxons superb specifications into their own systems-all the 
electronics are provIded. ' 
You require oniy plugs and sockets plus One switch to complete the wiring. All 
Other controls are already mounted on the P.C.B. - 

r 

Comprehensive wirIng instruct)ons are supplied with circuit and diagrams. . 

 High sensitivity (24OmV) suits most mixers 
Frequency response-3OHz-4OHz ± 1dB 
Single supply line-no output capacitor needed (95V) 
Standard 8fl output-will operate on other impedances 

ALSO AVAILABLE-60W RMS AND 30W RMS VERSIONS 
WITH ALL THE ABOVE FEATURES 

SA608 
6OWRMSinto £1250 SA308 

IOWRMSInIO £950 ______ 811 (65V) 811(48v) 

U POV/ER SUPPLtES with glaa fibre p.cg. high grade (renrformer. fully fused and ready to wire: U PMI2O/1 for one SA1208 £1160; 
PHI2O/2 for two SA12080 £15.30; PMSOI/2 for one or two SA608 £10.50; PM30112 for one or two SA3Of U.60 

Design and performance 
SYSTEM 7000 DISCOTHEQUE CONTROL UNIT to professional standards 

NEW! NEW! NEW! 
120 WATT RMS POWER AMPLIFIER MODULE T' 
USES 150W 16A RCA DEVICES ' 

Compare these features... . 
10 transistors, 4 diodes-fibre glass P.C.B. -...- 

It's 

Typical distortion: 04%; noise: -80dB -, the new 
Short. open circuit proof-load line limiting ' ' 

. SA12O8D 
Compact-6 x 3 x 1+in (15 x 8 x 4cm) - 

Only FOUR connections-Simplicity! - 
£19 50 

SAXON M)IUh1EEE 
E NTE RTAI N M E N TS LTD. professional standards realistic prices 
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With Bondene 
£49 00 cover 

!Access ________ or 

Buy it with Acces. Barcisycard? 

_______________ Send or 
Telephone your 

II5AicLAYcAi(,tII number tor 

J) prompt 
attention. 

Alter 5p.m. ring 01-684 6385 tor 
our Anawerphofle service 

WI havi s fini i.i.Ciion Of Contel.S. 
flfl With Vynide covered ead.p.sksr vsbin.t$. un., on d.n.on- 
VV wooden case stritten ates, Croydon ShOwrOOt,i. 

PRICES Include carr, and packing bui VAT .t 8% t,icit b. added to oli order.. COO. eSp uxtri-SAE. ail inquiries piovve. 
CALLERS ire wulconre Ii nur showroom. at 

327-333 Whltehorse Road, Croydon, Surrey CRO 2HS 
Orders by post to the urne address--Please make Cheque, or crossed P.O. s payable to 

SAXON ENTERTAINMENTS LTD. 
- Telephone: 01-684 6385/0098 

Shop Hours 9cm-Sprrr (Lunch 12.30.-1.30): Sot. 9.30.m-5pnt. Moli Order desk 1D.m-dptni Moe-Fr.). 
Pricss sod apec,Iicstioss subject Io alteration without notice VAT NO. 218 6921 49 AGO ENGLAND 1091983 

In module form Ail lonterns no the tnm 
lItIO thnO Own lOiYJ Ilçhtlng ContrOl .58 

systems. Up to 18W/channel 
Roqeires only penol and pleg 

I- SoperO 00:00 
socket, etC. 

' / Individual tone -_ -. -, - 

: Gloss lIbro PCB. / ?/ controls 
i £1550 8 cop RCA trines ' 

' Master Control e - 

Complot. light ChOw In ono .08 
RCA 8A triacs 

° A a r y Glass fibre P.C.B. - i 

With InetnoCilonn 1.LL+ 13 Operates from any amplIfier 4 

REFLECTORPOD ' 
O i 

£15 ncPt 

SYSTEM 7000 MIN OTA U R 

THE LITTLE AMPLIFIER WITH THE BIG HEART 
ONLY (1450 EACH 
Feti ring. profennional go.lIiy 

100W INTO 8fl 
TwIn mixed Inputs 

II i 

4.004,. qeot.tlon le,. complet. ny.?.., 
te yo., .p.clftc.iior.-Sy.t.m. ftO, 1204; cea Froto (tb 

Wide range bass and treble controls -k w,,P L' - Bonn-lido t,ndo onqeirlon to: amplifier 
: 

rnusee 
Two tone anodised front panel 

4710); BRADFORD (0274 24104). 
Fully protected against incorrect loads - - 

13cm) PRO-STROBE £3850 i 

TOTAL CONTROL. WITH THE SYSTEM 7000 LIGHTING CONTROL UNIT 
AND SUPERFECT MODULE 

Full control of 3kW of lights (1kW/channel) -_- 
o 

Audio control plus sequence plus override 
Variable speed sequence with slider function control mia unit 
Stainless steel two tone panel-matches mixer off.,, tito p.rformanc. of 
13 transistors 8 dIodes-advanced control circuitry lOiti off.,.d at n.ariy 

r - 

High audio sensitivity-operates from any amplifier tmic. tito pric 
. 

Attractive Bondene case-free standing or panel mounting Inc. c.au and e 

Individual tone controls plus master audio control £38 00 edr to t 

Titre P.C.B. sub .550mblyl 

SUPERFECT MODULE 
Of thO syetenr 7O3 llghtInI SAXON SOU N D-LITE control unit le recommended 

for those wiehrog tO1 Our outstandingly successful 3kW converter Incorporate the excellent 

SEE SYSTEM 7000 AT OUR SHOWROOMS OR SEND FOR LOCAL STOCKIST LIST 

New! TWO STROBES TO MEET 
ALL REQUIREMENTS 

SUPER S TR OB E 

Butti In Sasoe rehablilly 
i flash/2 sec up to 20 flash.. sec 
Compact black Bondene Case 

Appearance matches Other Saxon antis 
Ideal for the mobile deco or small., club 

PRO-STROBE 
Glaet 90 watt tube 
Discharge energy up to 6 Joule. 
Exterea! trigger-audio up to 240V 

May be used with Soundllte to oblate 
raiebow strobe effect 
Smart, tough Bondes. Case 
Bin w Ois a bin approu. (20cm a 20cm a 

f1MI1I 

SUPERSTROBE £2415 

t'Jew! 
150 WATT LIQUID 
WHEEL PROJECTOR 

a 

I Complete with wheel 
- - - Q. 
- 

150 watt tungsten lamp 
Wide range of extra effects may 
be attached 
Sturdy construction 
Adjustable feet 

£2900 Spare wheels £4-SO 

the complete answer! 
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EQUIPMENT 
at the 

SOUND 70 
INTERNATIONAL 

AC14t 57p BCt67 14p I B0124 91p I MJ300t £280 t 2843053 26p 
AC142 42p BC168 14p 

I 
B0131 52p MJ4200 £541 2843054 SOp 

A0161 62p BC189 15p I B0132 64p MJE2955 £1.48 
i 2843055 59P 

AD162 62P BC182 13p I 00135 MJE3OSS 75p I 

2N3702- 
BC1O7 l3p BC212 ISP I 00136 63p 

i 
2N3711 14p 

BCtOO 12p BC3Ot 32p I BFYSO 23p TIP29A SOP I 

OCt09 16P BC302 56p I BFYS1 22p TIP3OA 95p I 40361 55p 
OCt47 14p BC303 37p I BPV52 24p TIP3SA lip I 40362 SOp 
BC148 I2p BCY7O MJ481 £138 TIP32A SOp I 40406 SSp 
OCt49 14p BCY7I SOp MJ491 £152 TIP41A 72p I 40407 40p 
OCt57 14p BCY72 16p I MJ2500 £275 TIP42A £127 I 40406 63p 
BC15O 12p BOIlS 67p I MJ2501 £285 T1P2955 £138 I 40409- 
BC159 l2p 00121 £141 I MJ3000 £268 T1P3055 isp I 40410 65p 

ALL PRICES INCLUDE VAT 
P, & P. 25p on all orders. Hundreds of other types of semiconductors 

held in stock. SAE. with all inquiries. 

EB.A 
Elliott Blunt Audio Ltd 

40 YORK STREET, TWICKENHAM, MIDOX. 

COME AND SEE 
the latest in 

SOUND and VISUAL 

COMMUNICATIONS 

ELECTROLYTIC CAPACITOR OFFER ZN414 IC Radio. £1.20. 

10/63 £1-si 2200140 lOp 1220163 lOp 741 Sly. 
IC Sockets DIL. 411 26p. 10000/50 i.si ioìigo 63p I 160125 

5000/75 isp 1000/40 2Sp I 100/40 
9p 

13 
Complete range Of COfltPOflOfltn 

5/50 PSP 1/3O SSp I 100/12 
held in stock,. 
Rooistors CF. 05W and 025W, 5/35 SOp 1000/25 OSp I 8/450 isp al os,. 5/12 25p 470/83 23p I 16/450 25p Metal Oelde 05W. 5p. 3J25 lOp 470/35 20p 50/450 3° MYLAR Caps.: 2500/70 Olp 330/100 lOp 

i 

32+321450 
2200163 2Op 25064 2Op 50/51) 

loF, 2eF. SeF. Gp; 100F. 2OnF. 
I 3OrtF. 400F, 47nF. Sp; 016F. 

MICro Switch.. (make or break) 33p 026F. l2p. 
Cable Ti.. C280. Polyester 250v: 
TOS Heat Sinks l0nF, 220F. 4p; 33nF. 470F. 4p; 
Pot Cor.. (14mm or tamm(. Complete 

, 

SmF. Sp; OlaF, 0'lSF. Sp; 
958/ Plastic Din Sock.f. 13p 0'22F. Sp; 0336F. Sp; 047aF. 

DIGITAL I.C.s 
lop; 0686F. 14p; lOaF, lip: 

Large range 017400 serles In stock. Prices from lap. lOF, 25p; 2-2aF. 21p. 

INTEGRATED AUDIO POWER AMPS. 
1514002 Op I CR51,40 Sop 
1514003 Op I CR83/aG £108 

.20W RUS. 1 oiS Cf-38. Stereo pair £1150. 1514004 Pp i CRS7/40 £138 
30W RUS i oIS £7.95, Stereo pair £1480. 1N4005 Op I CR51160 £125 
50W RUS 100 £12.08, Stereo pe51 £22.75. 1514006 8p CR87/60 £i'SP 
50w RMS (411) orrrp. kits complote with bailding' 1514007 Op 40669 £118 

I end appitcation dcliii.. Saltoble for lrrstrom.ets. 1514148 Sp ZENEA DIODES 
daca. hi-fi, etc. ce-65. 0A90 Sp j 400mw ISp 

SAE. FOR DETAILS . OASi spil watt lip 

SEMICONDUCTORS 

Telephone: Slough 39455 
jj 

YOUNG ELECTRONICS LTD. 
184 Royal College Street. London NW1 9H11 Tel. 01-267 0201 
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16-18 MARCH 1976 

BLOOM SBURY 
CENTRE HOTEL 

Coram Street 
Russell Square 
London WC1 

1000-l8OOhrs daily 
Admission Free 

Organisers 

THE ASSOCIATION 

OF PUBLIC ADDRESS 

ENGINEERS 
47 Windsor Road, Slough, Bérks. 

Tel. 01-891 1692 

Opening hours 9.30 am, to 6p.m. Monday to Saturday 

Dimmit Q, range ol light 

control systems 
dimmers and lighting 

Illustrated is the popular 
PN1SDI000 module. A 1kw slider 

pressed, 60mm slider range size 
44x2x I4in. Ideal for low cost 

control dimmer, interference sup- 

stage and disco lighting. Used by 
schools, theatres, studios, etc, 
Complete with scale plate, fixing 
screws and full instructions, 18-60 
nc. VAT and postage and packing. 

systems for stage, club and disco 
Complete compact light dImmer 

lighting, etc, 
DD6I M (illustrated). Six 1kw 

channels, six outlet sockets, master con- S._ '\ " I 
Price 1108-00 inc. VAT. 
trol, mains on/off switch, size 23 x 8 

r DD6I. As DD6IM but without matte 
control. Price £86.40 nc. VAT. 

DD6I-B. Six 1kw channels, using module 
PMSDI000, lowest cost system. Sizel 64x8 x Sin. Price £5400 inc. VAT. 

DD62M. As DD6I M but with six 2kw channels, size 25 X 104 x 6m. 
Price £15660 inc. VAT. 

DD62. As DD62M but without master control. Price £I29'60 
inc. VAT. 

Add £2.20 postage and packing for all systems. 
The Dimmit range includes rotary and slider control dimmers and 

sound to light converters for home. entertainment and professional 
applications. Ratings 1kw, 2kw. 3kw, 

All products are guaranteed and are supplied with full instructions 
and applications. Full after.sules service. Technical advice given. 

For fuir information on all modules and lighting control systems send 
Isp for our illustrated catalogue and price list. Callers welcome, visit our 
showroom for a demonstration of any of the modules or systems. Mon.-Fri. 
9.30 ta 6.0 p.m. Sat, Dy arrangemenz. 
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INCLUDING CONSTRUCTION PLANS 

yaJPiOrJ,6&uaeable wa.ebusdS, MW, LW. Trswler Bund, 
$ Short Wave Bende. Receiver KR. '3 

With Rn x 3m loudspeaker. Posh pull output stage, jIkiIP 

Complete kit of parts £7.25 P.P. and Ins. 55p 
INCLUDING CONSTRUCTION PLANS 

TRANS EIGHT 
Trindsiorl Lsd S Diodes 

ST bib LI 
O lijo 

with erd grille, dial and black knobs with polished rectal inserts Sise 9m X 
31m X 2lmn appena. Posh pulloutput. BatteryeconOrnisrresnitcls for etesr,lmI 
battery lite. Ample power to drive a larger speaker. 
Complete kit of parto including construction plano. 

-_ 

Total building costs £6.99 P.P. and Ins. 55p - 

* 

(Overseas Searssail P. & P. £250) 

£011- 

KIT 

, 

Build Radsoc, 
AmpilSer., etc. 

"Ive afilo 
Components Include: to construct 
Tuning condenser, 2 colOnie controlo, 2 alider switches, 
line tone Sin moving coil speaker, terminai strip. 
ferrite rod aenal, battery cups. 4 tag boards, IO 
transIstors. 4 diodes, reaistoris, capacitors. 3 SIn knobs, 
Units once constructed are detachable from mactee 
unit, enabling them to be stored foe future use. Ideal 
for sckools, educational authorities and all those 
interested In radio construction. 
Complete kit of pasts including construction plLno. 
Total fl flfl PP. and ini. 55p 
building O;ocmsiI 

NEW JIFFY TESTER 
Eaay to build and operate, lits in the pocket. A quick 
checker for continsity of resistors, chokes, diodes, 
transistor., circuito Icing f not mains) andloudspeakses. 
Complete with 
earpicee. jack 
plug and socket 
resistors, capa. 
cltorn, corn. 
ponents, etc. 
Complete kit of 
parte including con' 
utruction plans. 
Total 
building 
costs: r 
PP. and inn. SOp 
(Overseas Seaman & £ 

POCKET 
FIVE 
3 tunable save. 
bands. MW. LW 
and trawler band. 
7 stages, 5 transIs. 
torn and diodes, auperncnnitivv ferrite rod aerial. 
attractive black anni geld caes. Sloe Oils X Iis X 
3 inapprnx. 
Complete kit of parte including e000truction plans. 
Totul PP. ond Ins. 4Sp 
Iluilding (Overseas Senmoil 
Costs: P. & P. £230) 

control, VHS. tuning capacitor, trasslutcr, etc. 

All parts including case and plans 

£435 PP. & Ins. 40p 

ROAMER TEN MARK 2 
WITH VHF INCLUDING AIRCRAFT 
Noir sritli Iree carpiece and switched socket. IO 
transIstor,. Latest Sia X SIn lOunlipeaker. 9 tunroble 
rvavelrands, MWS, MW2, LW,8W1,SWS, 8W3, Irawler 
baro), Ville and locul ilatlons, also airerait 
Irand. Ballt In ferrIte rod scelsI foe. 
MW/LW. Chrome ploted 
O sectIon lelescopio 

- 0 J 
serIal, eon be aagled - 
and eoiatsd for peak 
short reste and VHF 
listenIng. Push pull 
output seing 600mw 
transistors. Cae sedai 
socket. -10 tranristore 
plus 3 dIodes. Ganged 
Inning condenser with 
t'HP section. Separule coIl foe aircraft band. Volunre 
an/oil. Ware Change and tone controls. Attractive 
Case in rich chestnut skade wilk gold blocking. Sise 
Din X ils X dlv. Easy (rs follow lnetrurctlons nd 
dlsgeamr. 
Complete kil of parts lncludillg conslrUclion plans. 

PP. & Ins Totni building £1187 65p 

RADIO EXCHANGE LTD. 
To: RADIO EXCHANGE LTD. 
61A High Street 
Bedford MK4O iSA 

ITel.: 0234 52367, REO 90. 780372 

Callers side entraves "Lavefls" Shop. 

\ Open IO-I. 3.304.3O Mon. Fri. 9.12 Sat 

¡enclose ................. for .................. 
I 

IWanne 

Address....................................... 

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

I 

I 

I 

u 

I 

u 

I 

I 

u 

I 

ELECTRONIC CONSTRUCTION KITS 
E.C.K. 2 , 

8 transIstors and 3 diodes. Push pull output. - .oig4 
Sin loudspeaker, gain control, superb 9 section : 
swivel ratchet and retractable chrome plated tele. 
acopie aerIal, VHF, toning capacitor, resistors. .. 
capacitors, transistors etc, Will receive TV. see :rt. VHF, local , 

battery (not supplied with kit). 

Complete kit of parts £795 P.P. and Ins. 55p 

Total building coats £999 
P.P. and In,. Sp 

V.H.F. AIR 

CON VERTER KIT 
Build this convertor kit and 
receive the airerait band by 
placing it by the side of a 

radio tuned to medium wave 
or the long wave band and 
operatIng as shown in the 
Instruction, supplied free 
with all pacts. 

Use, a retractable chrome 
plated telescopic aerial, gain 

I 

N EW 
EDOCOMPLETELY 

- 
SOLDERLESS 

ELECTRONIC CONSTRUCTION KIT 
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER 

4 Transistor Earpi000 S 3 Transistor Pooh Pull S Batteryles. Crystal Radio 
Radio Anipliher One Tran.istor Radio. 
Signal Tracer S 7 Tr*flist0r laud- s 2 Transistor Regenera- 

s signai Injector speaker Radio MW!LW. tise Radio 5 Transittor Short s 3 Transistor Regenerar Transistor Tester RPM 5)j,5 Rodio tice Radio -PN? ElectronIc Metronome Audible Continuity 
4 Transistor Push Pii Electronic Noise Ornera- Testar 
Amplilier tor S Sensitice Pre-Amplifler. 

24 Resistors S 21 Capacitors 510 Transistors 3 Loudopeaker Earplrce Mica linseboard 3 12-way Connectora 2 VolumeControla Sd SliderSsitcbes I Tuning condenser 3 Knobs Ø - 5 itesaty Wound MW/LW/SW Coils Ferrite Rod 56; yards ol cire 5 1 yard of sleeciogetc 0 Cosepleis k,i of paria including cosslruclios plena 

RADIOEXCHANGE LIDI AtL.PRICES 
INCLÚDE VAT 
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FLUORESCENT LIGHT INVERTOR KIT 
8 watl-12v-FluOresceflt light, saltable for 
tents, caravans, houses, boots & secondary 
Iightng for factories, hotels, etc. 
12-8 watt-E2-90 + 25p p. & p. Built up- 
£4 + 25p. 
21-13 watl-E3'30 + 3Op p. & p. Built up- 
£450 + 30p. 

TRANSFORMERS & COILS 
Both high volume & small Order capacity 
available. 
Special offer. Miniature mains transformer 
12-0-12v-6V.A.-85p pias lap p. & p. 

TRADE & EXPORT ENQUIRIES WELCOMED 

inputs for disc. tape, tuner, etc 

Complete kit of parts including slim line 
bookend case, silk screened front panel & 

knobs. £43 mcl. VAT & p. & p. 

The bookend case, i.C.s & semiconductors, P.C. 

board. Transformer, etc. may be purchased separ- 
ately if desired. Send SAE. for further information 

the high energy spark, the fuel 
mixture can be made weaker giving 
further economy and fewer plug 
problems. Fitting time when built 
5 minutes approx. Please state 
whether positive or negative earth. 
Trade and export enquiries wel- 
comed. 

ASTRO ELECTRONICS 
Spring Bank rtoad, West Park 

Chesterfield - 
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INVERTORS 

240v-50HZ from your 12v car battery. 
25 watt-E420 150 watt-E191O 
40 watl-E735 300 watt (12v)-2985 
75 watl-t1O71 300 watt )24v)-t2375 
All above i4vertors ara in kit form but muy 
ba purchased built up n metal case & ready 
for use. Price list Sent On receipt of sue. 
Prices include post & packing. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50HZ-150 watt Invertor with built in 
battery charger. le event of power fadure 
swllches over automatically from batlery 
chargÌeg lo invertor operation. Cci. as 
appeared In DeC. 72 P.W. Complete kit of 
parts (excluding meter) £22 50 + £1.10 p. & p. 

P.E. ORION STEREO 
AMPLIFIER 

20 + 20 Watts r.m.s. into 8 ohm load. Distor- 
tion less than 001% 100Hz-10kHz. Frequency 
response ± 1dB 20 Hz to 20 kHz. Hum level 
virtually nil with vol. full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCI incorporates a low flux transformer and 

..... 
A$TRO IGNITION 

-ì 
1i 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this 
proven and tested system £950 
nc). VAT. Ready builtwith onlytwo 
connections to alter £1250 nc). 
VAT. Thousands have used this 
system both home and abroad. 
Consider these advarttages more 
power, faster acceleration, fuel 
economy, excellent cold starting. 
smoother running. no contact 
breaker burning. Also because of 

The B D t. well known fog its excellent perform a ncc - -'t and superb quality is available in kit form, which 
allows greater freedom of choice for the practical enthusiast with regard to mounting, 
setnction of arm etc. Construction is simplicity itself with no soldering required. Now it's 
easy to own the best. 

SAUZ Pick Up Arm 
Recognised as one of todays most advanced pick up arms. Among its star leatures is an 
Auto Bias compensator, hydraulic lowering device, precision balance and an adjustable 
head shell which can be matched to a wide variety uf decks and pick up cartridges, ideal 
for the demanding practical audiophile. 
For lürther details of all Cunrmoisseur products, tile BD3 or BD2. the BD1 kit or SAU2 arm. 

- to the still popular SCU1 cartridge and our precision stylus balance, please contact your 
Top left: The ODI Turntable Kit. dealer Or send a Stamp for brochure. 
Top: The SAUZ pick up arm. 
Top right: The 002 Turntablu 
Assembly, 
Bryfst: The 003 Transcription 
Unit. - 

__,xA1m 

Manufactured by:- 

A. R. Suqden & CO. (Enqineersj Ltd. Atlas Mill Rd. Brighouse,Yorks, Hí61 [S 
- Tel: Brighouse (04847) 2142. Telegrams & Cables: Corrtoiseur, Brighouse. 

I 

. 

imoiceur 
'&ne,id 

:'.T*:: Design 

New from Connoisseur - 8D3 Transcription Unit 
With a stadio style rising turntable giatog accasate cureing. Run up time is oniy a fraction 
ola second, 
Other important fe atores include an eateenal power source and consequently no bourn field. 
A bell driuen turntable with neon iltunninated stroboscopic disc with 3 speeds. 33, 45 
and 78 - all featueing oariahle criotnnl. 
The 503 arm is lightweight and incorporates a unique method nf magnetic stabalisation 

witlu an interchangeable head shell tracking 
caetridgesndnwn to 0.5 qeams. 
The unit features brushed aluminium grinr arrd is 
mounted on a matched wooden plioth complete 

/ with acrylic dust couer. 

/ BD2 Turntable Assembly 
The famous 502 holt driae turntable features push 

/ 
' ¡j ' 

- hutton speed change, an SAU2 pick up aran with 
/ damped lowering device, brushed aluminium trim, 

', 

and specially designed turntable mat. 
- '',lt is mailable in chassis torro, or us illustrated ! mounted on a stimline wooden plinuth.' willr acrylic 

couer which features an easy hinged on hinged off 
movement. 

BOl Turntable Kit - 
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. & 27 Rue Danton Issy Les MOuhneaux Par,s 92 

Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat Tel 644 2356 

Trade and export enquiries welcome Catalogue price 25p 

Top 500 SemIconductors from the Largest Range In theU.K. 
2N456 OO Orange 012 2N5192 124 AFIO6 040 8C186 025 BF159 027 LOO5TI 150 0C35 050 MULLARD RADIO MODULES 
2N456A 045 2N3053 025 2N5195 14$ AFIO9A 040 BC18Y 0.27 BFI5O 0.23 LM3aU 110 0C42 050 AF/l AMPLIFIER 
2N457A I .20 2N3054 0.60 2N5245 047 AF1I4 0.35 BC207 012 BF163 O-32 LM381 220 0C45 032 LP1173 E668 
2N490 4QO 2N3055 075 2N5294 041 AF1I5 0.35 BC208 011 BF166 040 

025 
LM7O2C 075 OCh 017 

LP1181 £394 2N491 
2N492 

4. 2N3390 
5.00 2N339 

045 2N5295 
02$ 2N5296 

041 
OU 

AFII6 
AFII7 

035 
0-35 

9C212K 
8C212L 

01 
016 

BF167 
0F173 0.27 

LM709 
TOSS 

0072 
0.41 0CM 

021 
025 STEREO PREAMPLIFIER 

2N493 520 2N3391A 029 2N5298 050 AFile 035 BC214L ola BF177 0.25 8DIL 0.3e 0083 0.24 LP1183/2 £432 
2N696 0.22 2N3392 0.15 2N5457 0.49 AF124 030 BC237 OIS BF178 0.35 14011. 0.40 ORPI2 055 LP1184/2 £118 
2N697 0.16 2N3393 OIS 2N5458 0.4e AF125 030 BC238 015 8F179 043 uqio 0.47 R53 10 FM/IF AMPLIFIER 
2N698 02 2N3394 015 2N5459 049 AF126 026 BC239 015 BF18C 035 LM723C 0Q SL414A leo LP1185 £556 2N699 
2N706 

0.50 2N3402 
Ol4 2N3403 

0.18 2N5492 
0.19 2N5494 

ose 
05* 

AF127 
AF139 

O2 
065 

BC251 
9C253 

0.25 
0.25 

SF181 
SF182 

036 
035 

LM741 
T099 

SL6IOC 
040 SL6IIC 

170 
170 FM TUNER 

2N706A 0.16 2N3414 020 2N5496 Oil AFIB6 O4 9C257 Oie 0F183 055 8D11. 040 SL6I2C 170 LPll86 £688 
2N106 0.17 2N3415 021 2NSfll 045 AF200 065 5C258 018 BFC8I 030 I4DIL 031 SL62OC 2.6e LP1400 £122 
2N709 0.42 2N3416 0.24 2N6027 045 AF239 065 BC259 Oli BF185 030 LM747 100 SL621C 260 
2N711 0.50 2N3417 0.29 3N128 0.73 AF240 080 BC261 025 BFIO4 012 LM748 SL623 459 
2N718 023 2N3440 O-59 3N139 142 AF279 070 BC262 029 BF195 012 8DIL 060 SL64OC 310 
2N718A 0.29 2N3441 097 3N140 100 AF290 0.79 8C263 O-25 SF196 013 14DIL 073 SL641C 310 
2N720 0.57 2N3442 140 3N141 Oil ALIO2 1. BC300 039 BF1S7 OIS LM3900 0.70 SN76003N 292 P.C. MARKER PEN DALO 33PC. lip. 
2N914 5.39 2N3638 0.15 3N200 249 AL103 1.00 BC3OI 034 BFIS8 0.19 LM780S 3.94 SN76013N 195 ZENER DIODES 400MW lIp, 1W lip, 
2N916 028 2N3638A 0.15 40361 O40 8C101 014 BC302 029 BF200 040 LM7812 250 SN76023N 160 25w 35p. 
2N918 0.32 2N3639 0.21 40362 0.45 ECIOS 014 BC303 054 BF225J 023 LM1815 250 SN76033N 292 IC SOCKETS O OIL lop, 14 DIL Sep, 16 OIL 
2N929 037 2N3641 017 40363 OU BCIO9 014 BC307 Oli BF244 025 LM1824 250 ST2 0.20 l3p. 
2N930 0.23 2N3102 012 40389 044 6C113 OIS acooa ois BF245 045 MC1303 1.50 TfrA23 110 RESISTORS 1W 2p ioo por elIde 0039I: 
2N1302 0.19 2N3703 013 40394 054 BC11S Oli 0C309C 020 SF246 0.58 MC131O 250 TAA3 180 W 3p (lOO per eeIe OOi4p). 
2N1303 019 2N3704 OIS 40395 065 BCO16 Oli 8C311 012 SF247 5.95 MCI33OP 090 TfrA3SO 210 SCORPIO CAR IGNITION KIT £12.50. 
2N1304 O26 2N3705 O$6 40406 044 BC116A 0.39 BC318 012 SF254 019 MCI35IP 090 TAA550 0.60 JUMBO i SEGMENT DISPLAYS £2. 
2N1305 024 2N3750 0.15 404o7 035 SCSi? 021 ocai ow CF2SS 019 MCI3S2P TAA611C 21e £175. 
2N1306 0.35 2N3701 0.11 40408 035 OChS 014 BC338 020 BF2S7 047 MC1466 355 TAA621 203 MII4ITRON £155. 
2N1307 O30 2N3708 0.14 40409 0.52 BC1I9 0.29 BCY3C 090 BF258 053 MC1469 275 TA68lB 132 . 

LEDI Red. Yellow. Oree,, 16 dIe. Zip. 
2N1308 047 2N3709 0.15 40410 052 BCI21 035 BCY3I OIS BF259 055 ME0402 0.20 TBA64IB 225 20 du. 33p. 
2N1309 047 2N3710 0.15 40411 200 BC125 016 8CV32 115 BFR39 024 ME0404 013 TBA65I 1.99 
2N1611 1.54 2N3711 015 40594 074 BC126 023 8CV33 5.95 BFR79 024 ME0412 OIS TBA800 140 
2N1671A 1.67 2N3712 120 40595 Q.94 BC132 0.30 BCY34 079 BFS21A 230 ME4102 011 TBA8IO 140 
2N1671B 195 2N3713 1.20 40601 0.67 BC134 013 BCY38 100 BFS28 130 ME4104 Oil TBA82O 115 

. 

2N1711 045 2N3714 139 40602 061 BC135 013 5CY39 150 BFSSI 027 UJ480 095 TBA92O 2.30 
2N1907 5.50 2N3715 1.50 40403 055 8C136 Oli BCV4O 097 8FS98 0.25 MJ4S1 120 T1L209 030 SEE MARSHALLS FOR CMOS 
2N2102 0.90 2N3716 1.90 40604 0.56 BC137 0.17 BCY42 029 8FX29 030 MJ490 105 TIP29A 049 c0000 ei. I co.os ou co.o. o.,o 
2N2147 0.79 2N3771 2.20 40636 110 8C140 098 BCYS8 030 BFX3O 027 MJ491 145 TIP29C Ø.50 CD.00 oil 

I co.oe o., I co.o. 
2N2148 Ø.94 2N3772 190 100 BC141 0.50 BCYS9 032 BFX94 024 MJ2955 100 TIP3OA 0.51 CD«Im 

I CD000 0go I co.o... on 
2N2160 0.90 2N3773 215 40613 O73 BC142 023 BCY7O Oli BFX8S 030 MJE34O 045 TIP3OC OIS °°°° °" C°°' O... I co.ow ,.o 
2N22184 0.22 2N3789 200 AC126 020 BC143 025 9CY71 0.22 BFX87 025 MJE2S5S 1.20 TIP3IA 062 

C04007 0.10 I C04022 0.95 I co.o.o loo 
co.00 O.o I C00023 Oli I 

2N2219 024 2N3190 2.40 AC127 020 BC147 0.14 8CV72 015 BFX88 025 MJE3O5Z Ois TIP3IC 100 
coi o.00 

c00000 o.00 I C00020 I 

2N22194 024 2N3791 235 AC128 020 BC148 0.14 9D115 075 BFX89 0.90 MJE37O 065 TIP32A 0.74 C000IO OSO I C0o005 0.1, I Co.oso 
2N2220 025 2N3792 260 ACI5IV 027 BC149 OIS BDI1S 075 BFYSO 023 MJE37I 075 'I'1P32C 125 C000II Oli I C00007 0.00 I COollO 100 
2N2221 0.11 2N3794 024 AC1S2V 049 8C153 0.18 5D121 100 BFY51 023 MJES2O 060 TIP33A 151 

004012 9.fl I CD4020 093 I coosit l. 
Coo,3 o..o I C00020 los I 

2N2221A 0.21 2N3819 5.37 4C153 035 BC154 019 BD123 092 BFV52 021 MJE521 070 TIP33C 145 cnsio loo 
C000l0 9. I CDo0O 0.00 I cDo5lo lie 

2N2222 020 2N3820 064 AC153K 040 BC157 0.16 BD124 067 BFYS3 Oli MP9II1 032 TIP34A 151 co°°' o-n 
I c0000 l.o I CDO0 

2N2222A 025 2N3823 078 4C154 026 BC158 Oil BDI3I 0.40 BFY9O 075 MPOOI2 0.40 TIP34C 260 ß.o 
I C09037 0.80 I 

2942368 0.20 2943904 027 AC176 0.30 BCI6O 0.60 8D132 050 0RY39 039 MP8113 047 TIP35A 2.90 
C04017 O.. 

I C04041 o.,, I 

2N2369 0.20 2N3906 0.27 ACI76K 040 BCI67B OIS 00135 0.43 05X30 0.21 UPFIO2 030 TIP36A 370 - 

29423694 022 2944036 0.67 ACIO7K 0-35 6C1686 0.15 00136 0.47 BSX21 0.29 MPSAO5 025 TIP4IA 079 
2N2645 055 2N4037 042 AC186K 040 BCI68C OIS 0D137 0.55 BUIO4 200 MPSAO6 031 TIP4IC 140 
2942647 0.90 2N4058 0.18 ACYI8 S24 BC1690 015 BD13S 0363 BUlOS 225 MPSAI2 035 TIP42A 050 Veroboard 2942904 
29429044 

0.23 2N4059 
0.24 2944060 

015 ACYO9 
OIS ACY2O 

027 
022 

BCI69C 
BC17OA 

OIS 
0.15 

BD139 
BDI4O 

Oil CIO6D 
007 CA3OI6A 

0.65 
0.95 

MPSA55 
MPSAS6 

025 TIP42C 
031 TIP49C 

100 
0.70 Coppie P1Cm 

2942905 0.25 2944061 015 ACY2I 026 SChI oie BD529 000 CA3O2OA 1.80 MPSUOS 065 flp53 1.70 01 015 01 015 
2N2905A 026 2944062 015 ACY2O 020 BC172 017 BD530 0.80 CA3028A 0.79 MPSUO6 0.50 T1P2955 oso 250 39m hOp OSP - 
2N2906 Oli 2N4l26 021 ACY3O 050 8C177 0.29 B0YOC lOS CA3035 137 MPSU5S 063 TIP3OSS 056 25 o Sin 40p 39p .- lop 

2N2906A 021 2N4299 O-34 40142 057 OChO 027 SF115 036 CA3046 0.70 UPSUS6 000 TIY43 028 390 39mo 40p 39p - - 
2N2907 022 2944919 095 A0143 0.68 BC179 030 BFI17 0.50 C43048 211 NESS5V 0.70 Z1X300 013 39x5fl 4Sp 47p - 
2N2907A 024 2N4920 110 A0149V 1.20 BC182 012 SF121 035 CA3052 162 NE556 1.30 ZTx3O1 013 3901710 £1.61 £126 £106 £192 
2942924 
2942925 

0.20 2944921 
0.20 2N4922 

0.83 A015O 
100 A0161 

115 
OSO 

BVIO2I. 
BC183 

012, 
0I2 

BF123 
SF125 

035 
0.35 

CA3009E 
CA3OSOO 

1.94 
423 

NE560 
NE561 

449 ZTX3O2 
444 ZTXS06 

0.20 
015 PINS 036 SIp hOp 

2N2926 2N4923 1.00 40162 050 BC1831. 012 SF152 020 LM3O1A 0.49 NE56SA 4.40 Z1X501 013 o 200 £116 £116 
Groen 012 2945190 0.92 ADI6I 'I PR BCIO4 013r BF153 025 LM308 2.50 0C23 135 Z1X502 0.10 
'10110w 012 2N5191 096 40162 1 120 BCI84L 0.13, BF1S4 020 LM3O9K 100 0C26 076 Z1X530 023 Toad, and 0,1.11 S0PPII0d 

 

A Marshafi (London) Ltd Dept PE 42 Cncklewood Broadway London NW2 3ET 

S 
Tel 01-452 0161 2 Telex 21492 

RS West Regent St G)asgow G2 2Ot 
Te) O4-332 433 
& i St,aits Parade Ftshponds Brislol BSt6 21X 
Te 0272 6S42O 2 

CATALOGUE ON YOUR HEADED PAPER, £1 INCLUDING otfSOplPOfl-0t145p. 

POST AND PACKING. REFUNDABLE WHEN YOU MAIL ORDER 
PLACE YOUR FIRST ORDER OVER £10. ALL PRICES EXCLUDE VAT. 

POSTAGE & PACKING 25p. 
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SN74141 OSSI SN74167 410 
TTL Integrated Circuits-Quality and Prices You Can't Beat I 

SN74I45 0.901 SN74174 125 PotentIometers 
SN7409 

I 

1501 SN74175 090 Linearor Log Single Double 
SN7400 
SN74O1 

OIl 
019 SN7410 

0221 
0'I6 

SN7430 
SN7432 

0111 
0211 

SN7448 
SN7450 

0.901 
0161 

SN7476 
SN7480 

0.351 
0.501 

SN7493 
SN7494 

5.45 
0.121 

SN74151 
SN74153 

0651 
oasi 

SN74176 
SN74180 

1.44 
140 Aot,y Pote 25p iSp 

SN74O1AN SN7411 0.251 SN7437 °°l SN7451 0161 SN7481 1251 SN7495 072 
I 

SN74154 I50 SN7ioi 195 Rotory Switched Osp - 
I 0.31 SN7412 0.211 5N7438 0.351 SN7453 0161 SN7482 0751 SN7496 075! SN74155 150 SN74190 230 Sliders 45p TSp 

SN7402 0161 SN7413 0351 SN7440 0161 SN7454 0161 5N7483 0151 SN74100 129 
I 

SN74157 0151 SN74191 230 Full range of capacitors 
SN7403 0.111 SN7416 039 5N7441AN SN7460 0161 1N7484 0-loi SN74107 036 

I 
SN74160 1-loi SN74192 115 

SN7404 019 SN7417 0351 0-aSs SN7470 0.331 814748$ 1.251 S1474118 1.00151474161 1.101 SN74193 115 stocked. See catalogue for 
5147405 0.161 SN7420 0161 5147442 0.651 SN7472 0.261 S147.86 0-321 SN74119 112 S1474162 l-loi SN741$6 i-so details 
5147406 0.451 SN7423 0.291 S147445 0901 5N7473 0341 5147490 0.401 51474121 037 I 51474163 1101 SN74197 loi Presets-HorizontalorVertical 8N7407 
SN7408 
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01915147427 
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SN7446 
SN1447 
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OSSI 

5N7474 
SN7475 

0-36f 
0-50 

SN7491 
SN7492 

0-ali 

0451 
SN74122 
51474023 

0-SO 
0-601 

I 
SN74164 
51474195 
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SN74199 
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2-25 IP 0.3W lop 

GET 

A GREAT DEAL FROM MARSHALLS. TV SPARES MICRO-MIN SWITCHES 
2P 2W sOp; IP 2W 50p. 

FOR BONA FlOE DEALERS, ITT, MULLARD, NATIONAL 
SUB MIN SWITCHES 

AND MOTOROLA. SEND FOR OUR NEW TWO PART 1P2W55p;2P2W6Op;2P2WCefllre 
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4" u 10 o 15" appros Finished in selected rosewood £29.00 
veneer with brushed aluminium front panel and matching controlo. +p & p £1.50 

S PECIAL As above but with a BSR C123 Turn- 
table in matching teak veneered £39.00 

O 
FFERpllnth and a pair of 'Compact' easy to 
build speakers (see opposite panel). + P & p £3.00 

BSR DECKS WITH PLINTHS 

JAl FANTASTIC REDUCTIONS 
MP6O TYPE (iIIustrat.4). £1600 

iIIIiiIÎ1 

r (:,eIdrr,. .. 

C141 (not ¡Iiu,t,Ited). Asso. £12 00 
with Coo fitted Stereo c.rtridao 

, s , Liso 

C123 (not lliott'ated). ASCO. £1000 
with Stereo Cry.t.i CorrodaS p & pLISO 

EASY TO BUILD SPEAKER KITS 
These superb simulated teak-finished speaker kits have been Specially designed by 

RI-VC for the cost-conscious hi-fi enthusiast who wants top quality Speakers but 
doesn't want to spend the earth, Built to EMI's 
eoacslng specification, these new RI-VC speaker kits 
350 type kit) incorporate 13" x 8" woofer, 3' - 

tweeter and matching crossover. J 

Easily put together with just n few basic tools. 
Specification (each speaker): Impedance 8 ohms. j' 
Power handling 15 watts RMS (30 watts peak). - 

Response 20-20,000 Hz, Sine 20" x 11' X 9f' 
appros. Comparable built units (EMI LE3( sold else- 
where for over £45 pair. 

£22.00 pair complete f5.20 & 
. 

Complete with crossover Components and circuit diagram 

EIFOR SPEAKERS AT FANTASTIC 
REDUCTIONS 

ELIZABETHAN STEREO TUNER AMPLIFIER 
TIIF'IflMPACT' ..o. This cominact Tuner Amyhlier gives you tuO medium wave and VHF. coverage 

and FM stereo. With inputs for your turntable and tape recorder. 

it has rotary tuning, Volume. Balance. Bass and Treble contrais and push 

buttsn selection switches lsr 
Phsno/tape FM Steres. FM 

mono. Medium wave 

and A.FC. has builtin 
steres beacun and switched 

headphone socket. 

Technical Specifications 
15 transistsrs. 11 

dindes, integrated circuit. 

Pvwer sutput 8 watts. Size of tuner amplifier: 

._ __w.. W.W U 
EASY BUILD SPEAKER KIT 
A compact bookshelf speaker system givingahigh electro 
accoustic efficiency fur the iow powered amplifier. 
The prufessional finish can he obtained with the minimum 
nl tools, the infinite baffle type enclosures cnme ready 
misred and professionally finished, simply apply glue. 
luid up around baffle board, and fie together with 
masking tape till glue dries. 
The cabinet measures 12o9e5 deep approe finished in 

simulated teak, incorporating a qualify 7' o4 elliptical 
speaker. power handling 4 watts, flue density 30.000 
maxwells, impedance 0.15 ohms nominal, voice coil dia 

" magnet size 2' approe. 
£6.00 
pair inclusive.P fr P £170 
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All PlInthe tlnr.hed In morchlng Teck veneer 

VISCOUNT IV STEREO SYSTEM 
System la. £69.00 
The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry. 
the RTVC VISCOUNT IV gixes you a pownrful 20 watts RMS per channel into 8 ohms, Superb teak' 
finished cabinet, with anodised lascia to harmonise with any decor, Polished trim and knobs. 

The VISCOUNT IV has a comprehensive range of controls - volume: bass, treble, balance, mono/stereo. 
mode selecrob. and scratch filter. 
Front panel socket for stete0 headphones And a host of sockets at the rear - lot left and rIght 
speakers, tape recorder, auxiliary. tunet. disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak Suitable 8-15 Ohms speakers. Total 
distortion @ 10 watts better than 0.2%. Sia switched inputs: t . Magnetic PU. - 3 millivolts @ 

41 K ohms (R.I.A.A.); 2. Crystal/ceramic PU. - 50 millivolts a 50 K ohms 8.1 AAl; 3, 4. 6. Tape 

Tunet/Aux. - 140 mi)Iiaolts @ 50 K ohms (flat frequency response): 5. Microphone - 3 millivolts 
50 K ohms (flat Irequency response). 
CONTROLS: Push button ON/OFF. stereo/mono, scratch filter, O position rotary Selector, Individual 
rutary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux, mains 
output. Frequency response: 25 Hz to 25 KHz @ full rated output. Signal to noise ratio: better than 
-.50 dB on all inputs. Tone Congeal range: Bass ± 15dB 50 Ha; Treble ± 12 dB e 10 KHz, 

Power requirements: 200-250V A C. mains @60 watts, Approu. sine: 1 5k" X 3" x 10". 
MP6O type deck with magnetic cartridge, deluxe plioth and touer. 
Two Duo Type lia matched speakers - bnclOsure sloe approa. 1 9f'" X 1 0j" o Jj" n simulated 
teak Drive unit 13" 'e 8" with 3" tweeter. IS watts handling. 30 watts peak. 

Complete System with these speakers £69 00 £6.50 p & p 

E IVII 350 KIT 
Syoiem consisfs of a 13" X 8 

approx. woofer with a 3" tweeter. 

f 7 25crosSover compodents and circuit +fl .20 p & ° diagram. Frequency response. 20 Hz 
Complete wIth crossover to 20 KHz. Power handling 15 watts 
Components and circuii RMS into 8 ohms. (Peak 30 waIfs.) 
diagram 

r7 

ç 
írJ 

. - 

50 ft 90 p Op V::I IVR1O3 
ft VOp & p ('« 

li 

1Pe - Enclosure size approx. 21" s t3" 
W 

speakers f30.00*f6.50 p & p. 

LUmI 
U ;' ' , - " 

cyeakers f46.00*fl.50 pA p. j . ' , -' 
o 11 '. Finished n teak simulate. MP60 lene desk ortir Mag. uaeridge 

.. , 

MP6O type deck miii, Mag, varrridge '_ 
- 

' Drive units 13'' X B' bass driver, and de luce ylinth ' 
- 

r de luce plinrh - 
two 3" lapproo.) tweetnrs, 20 watts 
AMS, 8 Ohms irequency tange - anduouer £20,00 a.f3.30 pAp. 

Toral ii purchaued 
und cover f22,00*f3.30p& p. 

Total f purchased ' , 

20Hz 1018,000 Hz, separately: £7850 sepacat.lnr £95.50 . 

Complete System with these Acarickle 000cpiete to, only:.f69 00 Acaliable complete for oely £85.00 Scotland and the Orkneys P & P Surchore 
speakers £85,00 f1.60 p & p. *fB50 y & p. & P' System la £1.15 System 2 £3.50 
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TECHNICAL SP(CIFICATION: Consoli w. - 
Pci-imp - Output - 200mV. Ibtit Closai-llfxl3jxBj')app.) 

150mB into i meg. Mic input - BreO This disco console is ideally matched 
into 100k. 240 volt Operation, for the Reliant IV and Disco SO or any 
Tarritoblas capacity - 1'. 10 or other quality amplifier. 

Auxiliary inputs - 200mO and Unit Otee -351x131 x41 lapo.) 

12" records, Rumble, wow and hurter The unit s lii shed n black PVC with 
Rumbla Better than -35f. Wow contrasting simulated teak edging, 
Better than 0.2%. Flutter Better than diamond spun control knobs with 
0.06% l6aumont balee meter). matching control panel. 

n. Finali - Satin black mainplate with 
- U . ' 

black turntable mat inlaid with 
Yours for only = .._.._... brushed aluminium trim. Toneaim and 

contnols in black arid' brushed £49.00 ff6,50 & . aluminium, 
All prices include VAT at current rates _______ 

Mail ocd.rs to Asian. Terms C.W.0. Ail enquirlea 
otampad eddresoaet .nnelops Goods not despot h 

outa,d. U.K. 

Leaflets available for all items listed thus° Send 

stamped addressed envelope. All )temo subject to 
uvaltabltlty.PricescorrectatlstJan,1976und 21 D HIGH STREET, ACTON, LONDON W3 6NG DO NOT SEND CARD soblect to change without notice. 

Just write your on/er giving 323 E D G WA R E R OA D, LO N DO N W2 
your credit card number S Minimum order on ACCBSSÌBARCLAYCARO-f11. Personal Sh000ers EDGWAR E RO: 9 a.m.-5.30D.m. l-laIt day Thurs 

ACTON: 9.30a.m.-5p.m. Closed all day Wed. 

TRACK HOIE 
Ele9ant nett selecto, push button player 

for use with your stereo system. BUILD YOUR OWN STEREO AMPLIFIER* 
CARTRIE !LAYER 

Compatible with Viscount iv system. 

Unisound module and the Stereo 21 
For the man who wants to desIgn hin own stereo -heros 

v 

i Technical specification Mains input. 
your chance to start, with Unisound - pre-amp. power 240v. Output sensitivity 125mV 

screw together. 4 watts per channel ints 8 ohms. Inputs: -I 

amplifier and control panel. Nu soldering - just simply 

1 20mV (for ceramic cartridge). The heart of Unbound is 
/ SPECIAL OFF[R 

. very low djotofljon over the audio spectrum. 240v: AC only. 
high efficiency IC. monolithic power chips which ensure 

As above but complete with build 
younself Unbound Amplifier Kit Also available with 2 epeakero (1o4) £10 + £1.15 p p. £8.95 + £1.05 p p. 
love opposite panel) + 2 Corn- 

Yours ''"' pact easy to build speaker kits Also available with the Compact (see opposite paio) easy bui/il speake, kit (13.504 f2p & p 
tor only (See opposite page) 

fi 6.20+fl.1u p & p. £25.00 + p & p £2.00 . /NCORPSÌA4 7ES: Pre-Amp wish lull mining fecilitins, including switched nput 
for mic with volume control, switched input for auniliery wirh volume csntrcl. 
beso end treble controls, volume control end blend Control for turntables. Two 

PORIABLEDISCO CONSOLE * B.S.R. MP6O type tingle p1ev professionel series decks, fitted with crystal catitidges. 

* 

i 
I __ 1L. 

1! 

uY SOUND FOR 
LESS THAN £24.00 
Stereo 21 easy to assemble sodio system kit. No solderlrra 
required. 
Tite unit io finished in white P.V.C. end lit, acrylic top presento an 
unusuelly interertinf variation on the modern deck plinth. 
Includes - OSP 3 speed devlv. aalomenlc. manual facilities 
together with stereo cartrid. 
Two ipsak.es with cabinets 
Aauçhfi.n module. Ready built with coetrol panel, speaker leeds and 

lull, easy to follow assembly irrstructions. 
Spscificaoions - For th, technically minded: 
Input sensitivity 600mV. Aus, input sensitivity I 2OmV. Power 
output 2.1 wattS per thennel. Output impedenc, 8-15 Ohms Stereo 
headphone socket wIth automatic speaker cutout. Provision los 

euoiliary inputs - radio, tape. etc.. and outputs for tapn9 discs 
Overall Dimetneaoase Speakers approa 1 5f' x Ox 4". Complete deck 
end cover in closed position appeoa 1 5f"x 1 2x6". 

Complete only £23.20 +.00 p & . 

Lateas if required Optional DIamond Styli f100. 
Specially selected peir of stereo headphones with individual level 
controls and pedded eorpieces so give ootimum performance f5,80. 

*DISCO AMPLIFIER 

Reliant Mk IV Mono Amplifier, ideal for ttet small 
disco or house panico. Output 20 wattO OMS into 
8 ohmsjauiteble tor 15 ohms). 
Inputs 4 electrically mixed inputs. 3 individual 
mixing controls. Separatn baos and treble controlo 
common to all 4 inputs Mixer employing F.E.T. 

Field Effect Transistors). Solid State circuitry. 
Attractive styling. 

INPUT SENSITIVITIES - Input - 1). Crystal mic. 
guisar or moving coil mic. 2 and lOmV. (Selector. 
switch for desired onnoitivity.) - Inputs -2). 3). 4). 
Medium output equipment - ceramic cartridge. 
tuner, tape recorder, organs. etc. - all 250mV 
sensitivity. AC Mains, 240V sttnratisn. Size apprax: 
1 2+"x6'x3}". £20.00 +n.s p & p. 

PUSH BUTTON CAR RADIO KIT- 
NOW BUILD YOUR OWN £9.50 

PUSH BUTTON CAR RADIO +fl.05p&p. 

THE TOURIST 11* Easy to assemble Construction kit Comprising fully 
completed and tested printed circuit board on 

which no soldering is raquired. All Connections are 

simple push fit type making for easy assembly. 

Fine tuning push hutton mechanism is fully built 

I TECHNICAl. SPECIFICATION: II) Ouoput 

4 watts RMS output. For 12 volt operation un 

_____________________________________________ J 
and tested to mate with printed circuit board. 

negative or positive earth. (2) Integruend circuit 
- output stage. pry-built three stage IF Module. 

Controls volume manual tuning and five push 

buttons for station selection, illuminated tuning 

iO SOLDERING REQJJIRED scale 'covering lull, medium and long wave bands. 

Size chassis 7" wide 2" lrigls and 4j" deep approu. 

Speaker including battle und fixing strip f200 
+45p p & p. Car Aerial Recommended - fully 

retractable £1 .60+4Op p & p. 

The Tourst I kit Fur the enperiencod constructor. 
If you can solder on a printed circuit board you 
can build this model. Same technical specification 
as Tourist IT. Price £8.20+n.o5 p & p 

SPECIAL OFFER 
The Tourist 1 Kit, same specification as 
Tourist lT Complete with speakers, fixing 
kit and fully retractable aerial, 

£10.50 +p & £1,50 
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Iiíj 

1 

write, at any time, for advice or help during 
your work. A Certificate is given at the end 

N. of every course. 

Build an oscilloscope. 
As the first stage of your training, 

you actually build your own Cathode 
ray oscilloscope! This is no 
toy, but a test instrument 

that you will need not only for the 
courses practical experiments, 
but also later f you decide to 

develop your knowledge and enter the 
profession. t remains your property 

and represents a very large saving 

2 3 

f 

4H 
Read, draw and Carry out over 40 

experiments understand 

This hobby 
brings big 

.. ji 

s 

.1?1 
, 1 - 
-a- 

I 

rewards. 
A soldering iron and a screwdriver. If you 

know how to use them, or at least know one 
end from the other, you know enough to 
enrol in our unique home electronics course. 

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 build, see and learn as, step by step, we 
take you through all the fundamentals of 
electronics and show you how easily the 
subject can be mastered and add a new 
dimension not only to your hobby but also to 
your earning capacity. 

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 

FROM A COMPUTER AND CON- & ELECTRONICS SCHOOL, Dept. EL26 U 

TAINING MANY DIFFERENT I P.O. Box 156, jersey, Channel Islands . I 

COMPONENTS THAT CAN BE NAME 
USEDINEXPERIMENTSAND 

________________________________________________ 
I I 

PROVIDE AN EXCELLENT I ADDRESS ______________________________________________ 
EXAMPLE OF CURRENT I (Block caps please) I 

ELECTRONIC PRACTICE 
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over Duying a simIar piece 
of essential equipment. 

. circuit diagrams. on basic circuits. 
We show you how to conduct 

In a short time you will be able to experiments on a wide variety of 

p 
i_. j s ,. 

- r' . 

read and draw circuit diagrams, 
understand the very fundamentals 
of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

different Circuits and turn the 
information gained into a working 
knowledge of testing, servicing and 
maintaining all types of electronic 

equipment, radio, tv, etc, 

.w.l4 I To find out more about how to learn electronics in a new, 
F REE CI FT! pycifinn nrI ìhcnrhinn vsv iliet clin th rrsiinrsn frsr froo 

colour brochure and full details of enrolment. 
ALL STUDENTS ENROLLING IN i. - - - - - - - - - - - - - - - - - - - - - - - - - - -u 
OUR COURSES RECEIVE A FREE 

I 
Brochure without obligation to: 

. u CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO 
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could be their first real practical involvement with electronics. 
But they must not confuse kit assembly with normal con- 
structing activities which enbrace an infinite variety of 
projects-with or without the use of i.c.s. They should realise 
that many typical constructor projects have no commercial 
counterpart and that remains, in spite of other changes, one 
of the great advantages and rewards of this hobby. 

F.E.B. 

Practical Electronics March 1976 

P. J. MEW 
Phone: 01-261 5190 

C. R. BROWN Classified 
Phone: 01-261 5000 

Advertising Offices: 
Kings Reach Tower, Stamford St. 
London SEI 9LS 
Phone: 01-261 5000 
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scopic devices and in penforming extremely delicate soldering 
operations was put to the test. If he came through this 
wiTh flying colours, the completed instrument was living proof 
of his competence which could be overtly paraded before 
wondering and admiring friends. 

Today, the foregoing could be said to apply to the digital 
wristwatch-4but even more so. With this latest example of 
microelectronics in the consumer market, the scale of opera- 
tions is further reduced and the degiee of dexterity demanded 
of the assembler must therefore be correspondingly greater. 

One thing that never changes is the fascination generated 
by the new and novel. That first digital wristwatch, like 
that very first radio of old, simply has to be built: for the 
experince, for the fun, for the very sense of personal 
achievement. For some it is an irresistable challenge. Often 
it is a form of baptism, since for some, assembling a kit 

J. D. POUNTNEY Art Editor 
D. J. GOODING 
R. J. GOODMAN 
K. A. WOODRUFF 

Editorial Offices: 
Fleetway House, Farringdon St. 
London EC4A 4AD 
Phone: 01-634 4452 

Advertisement Manager 
D. W. B, TILLEARD 
Phone: 01-261 5148 

structor terms-{or practical or economic reasons. The 
pocket caculator gave the first example of the great com- 
mercial possibilities of large scale circuit integration when 
applied to mass production of a piece of equpment for the 
consumer market. Very quickly it became obvious that the 
home constructor had little to gain from attempting to build 
a calculator for himself; in any event the nature of things 
decreed that, in nine out of ten cases, a manufacturer's kit 
would Jave to be resorted to. Thereupon, it became an 
assembly job rather than a bonafide constructor job. No 
tethnica1 knowledge was necessary nor was it likely to be 
acquired during the process of assembling such a kit. On 
the credit side, the skill of the constructor in handling micro- 

Editor 
F. E. BENNETT 

Editorial 
O. BARRINGTON Production Editor 
G. GOOBOLO Technical Editor 
R. W. LAWRENCE, B.Sc. 

Art Deot. 

manner by which particular functions are achieved. 
Anyone returning to electronics after a few years abstinence 

must be considerably shaken when they first encounter some 
of today's circuit diagrams, with those frequent blank and 
anonymous areas bearing little more than the legend "ICI" 
et seq. Yet there is nothing that really need alarm the more 
traditionally minded enthusiast and constructor-or for that 
matter, the beginner. 

Electronics is a changing world, that it would be idle to 
deny. The home constructor certainly has to be more 
selective in the kind of projects he tackles, that is one major 
change which has come about in this field. lt is patent 
that some projects are no longer truly viable in home con- 

THE OLD ORDER CHANGETH 
IT JS the nature of some changes to hurt a bit and strike at 

established traditions; even so in eleotronics. In the good 
old days an electronic circuit was a circuit, and was seen 

to be so! It could be analysed quite easily, from input 
to output, every part recognizable and its function readily 
determined. Now we frequently have to content ourselves 
with the knowledge of the overall function of some circuit 
or portion thereof, and remain in ignorance of the precise 
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ano' 

The mechanical metronome has been in existence 
virtually unchanged since The eighteenth century. 
The original design was the brainchild of Maelzel 
(1772-1828) and to this day such indications at the 
head of a piece of music as MM. = 100 mean that 
the crotchet beat should be taken as the speed of 
Maelzel's metronome set to 100 beats/miñute. 

Whilst there is no dispute with the ability of the 
metronome to perform its function reliably there is 
s1iil, however, room .for improvement. 

The basic metronome provides only beats. A 
more expensive refinement is the one that provides 
accented timing so that a bell operates on every 
second, third or fourth beat. 

Whilst the purist or traditionalist may scorn the 
use of an electronic device to do the job the 
mechanical metronome has done since the time of 
Beethoven, the Synchronome offers an advanced 
design to bring musical tempo into the twentieth 
century. 

OPERATION 
The complete block diagram is shown in Fig. 1. 

The timing source is an oscillator running at one 
hundred times its required speed so that a degree 
of stability can be maintained. The square wave 
output is divided by the necessary factor of one 
hundred and fed at its correct rate o a monostable 

We would like to thank Chappels of New Bond St for the use of 
the metronome shown on this and the front cover pages 

I. 

I T)nor'no 

- A:,, 
i 

THE Synchronome is an accented beat metronome 
which can provide d.uple, triple and quadruple 
times at the turn of a switch. It utilises six rn. 

integrated circuits plus a few discrete components. 
The unit is completely self contained and may be 
driven by battery or mains. 

MAELZEL'S METRONOME 
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Fig. 2. Complete circuit 
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TR3 
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7400 

j- 002 I0i JJN 
11 6 

10F 
¡ 

R5 ''O2 
I <561.0 10A202 

- I VR7IC L4 

circuit (Monostable I). This will give an output 
pulse of predetermined duration every time it is 
triggered by a positive transition. The output is 
fed to the loudspeaker drive cricuit via a gating 
arrangement (which will have no effect on the pulse 
until accented timing is selected). 

The output of the main divider circuit is also fed 
to a further divider chain. This circuit will divide 
the signal by a further factor of two or three or 
four in conjunction with a gate dependent upon 
the position of the "Tempo" selection switch. The 

VCC (+SV 

7490 divider circuits to obtain the final division by 
one hundred. The reset inputs to the 7490s are held 
to the logical low state to ensure that the correct 
sequence is obtained. 

A single chip, the 74123 dual retriggerable mono- 
stable is used for generating both the narrow and 
wide pulses. The output pulse width is a function 
of the timing capacitor and resistor for each stage. 
Ideally, the timing resistor should be in the range 
5-50 kilohms though .these values are flot over criti- 
cal in this application. 

r 
I eATING 

I PI 106 

Fig. 1. Block circuit of Synchronome 

CIRCUIT 
The full circuit is shown in Fig. 2. 74 series rn. 

has been used for all the integrated circuits in the 
Synchronome for simplicity. 

.OUtSAIÇER The oscillator uses a 7413 Schmirtt trigger with six 
TRi 3 switched ranges which are all independently vari- 

able; in addition, there is a fine frequency adjustable 
resistor which can vary the speed incrementally on 
any range. The frequency of oscillation is dictated 
by capacity and the total feedback resistance. 

The oscillator outpút is fed to two conventional 

______r-i 
fflTh 

reset output of the gate to the divider is also fed to 
a second mono (Monostable 2) vhich has a much 

El °°I ÎLç4]7 wider pulse width than the first. Now, if "Accent" 
is selected, then this wider pulse (when present) NEÎJ 

iLfL1 
inhibits the narrow pulse from the first mono and 
routes itself instead to the loudspeaker drive circuit. 1Tv1R! The loudspeaker drive circuit converts the square 

I l-Z3L) 
wave inputs to it to current pulses which pass 

IB:AINI 
LcLJ 

I through the speaker itself. 
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Transistors 
TRi ZTX3O1 
TR2 ZTX3O1 
TR3 2N2905A 

Diodes 
Dl-02 0A202 
03-06 Mains silicon bridge ¡ectifier (lA P.0 Switches 

type) (R.S. Components) Si 
Potentiometers S2 4-pole 3-way 

VR1-VR6 lkQ miniature skeleton presets (6 off) S3 

VR7 5OO trimpot 
VR8 1001) linear potentiometer 

Loudspeaker 
LS1 81), 2m miniature loudspeaker 

D input. In so doing, the 7474.will act as a counter 
provided that the input is fed in as the clock pulse. 
The Q and NOT Q outputs of each stage are fed 
to the "Accent" selection switch so that duple, triple 
or quadruple time may be selected. The selected 

COMPONENTS. 

the narrow pulse from the 74123 to reach the loud- 
speaker driver stage and also inhibits the wide pulse 
from getting through. When "Accent" is selected then 
the 7400 will inhibit the narrow pulse and substi- 
tutes the wide pulse to the loudspeaker drive circuit. 

Resistors 
Rl 2.2kLT 

R2 22kQ t.-, --', ,, 
R3 68kLT , , ,, 
R4 22kQ .' ' : : : - : ' 
R5. 56kC . - . - 

R6 56kC 
: - 

All W carbon .- .;, ' - - 

Capacitors 
Cl 8F elect. 10V 

.- ..... . . . . . - . 

C2 1,.F elect 10V 
C3 10/LF elect. 10V 

: - . ,.,. s 

C4 0022F - . . 
- T - - -': C5 101zF elect. 25V : :, . : : - -- - 

C6 01,LF 
Z T : Cl 220F25V - - 

. .:: Integratedcircuits 
- 

.. --. 1C2 7490 . . 
* 

lC3 7490 _. 
1C4 74123 . : . 

105 7474 - - 

106 7400 - 

ACCENT SELECTION 
The chip used here is the 7474 dual D type flip 

flop; however, the configuration may seem slightly 
strange to some readers. Since t 'is required to use 
these flip-flops as a divider circuit rather than as 
a conventional latch (which would be their normal 
function) each of the flip-flops needs to be 'back 
primed" by feeding the NOT Q output back to the 

outputs are fed to the two input NAND gate to 
provide the reset pulse for both flip flops. 

The negative reset pulse is also fed to the 74123 
to generate the wider accent pulse. 

OUTPUT GAT1NG 
1f "Accent' is switched off then the 7400 enabÌes 

L'IiI 
b 
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Fig. 3. Wiring details of Synchronome 
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LOUDSPEAKER DRIVE 
The square wave input to the 'oudspeaker drive 

circuit is fed via a differentiating circuit to TRi and 
the negative transitions are cut off by Dl. TR! and 
TR2 form a Darlington pair to drive the output 
transistor TR3 which has the loudspeaker as its 
collector load. In addition, feedback is introduced 
via VR7 and the setting of this is given in the initia! 
adjustment but its function is to enable sufficient 
current drive to reach the speaker to give the 
desired sound. 

If a speaker greater than about three inches is 
used then the complete unit may be run Quite 

These ranges are flexible to a certain degree but 
by operation of the fine frequency contro! the exact 
rate for the individual user can be obtained. 

lt is important to note that when the individua! 
ranges are being set up, the fine frequency contro! 
VR8 should be set at its mid-position. Ideally the 
oscillator should be set up using a frequency coun- 
ter or an oscilloscope but, should neither of these 
be available, then the output circuit may be set up 
first and then the individua! ranges adjusted using 
a watch with a second hand. If this latter method 
is adopted then it is advisable to finally check each 
range overa period of about two minutes to ensure 

. 

I 

' 

.1 
-* 

Ja 

O 

i I 

f 

- - 
-. . e.-, 

L-- - .- 
- 

t 

L 

Resistor Osc Freq Beats Min Name 

VRI 83Hz 50 Largo 
VR2 111Hz 10 Adagio 
VR3 150Hz 90 Andante 
VR4 192Hz 115 Moderato 
VR5 240Hz 144 Allegro 
VR6 313Hz 188 Presto 

If VR7 is Set too low, the output circuit will self 
oscillate on every input pulse giving a series of 
loud whines, so ensure that VR7 is set to its mid- 
position initially. When using a loudspeaker greater 
than about three inches a double click may be 
heard on the accented beat. This may be eliminated 
by taking out VR7 altogether but to get sufficient 
output current through the speaker it is advisable 
to keep some positive feedback so that a fixed 
resistor of about 15 kilohms should be inserted in 
place of VR7. * 
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successfully by a 6V battery. The prototype ran 
for six hours continually from four HP7 batteries 
but, by using a smaller speaker, more current is 
needed through TR3 and the speaker to achieve the 
same effect. lt is for these applications that a 5V 
power supply is required. 

Assembly details for the Synchronome are given 
in Fig. 3. 

SETTING UP 
The six ranges can be set up to suit individual 

needs but a suggested set is given below: 

a negree or accuracy. 

OUTPUT CIRCUIT 
For setting up the output circuit the only con- 

trol is VR7. With the "Accent" switch on the "off" 
position adjust VR7 until the correct clicking sound 
is heard in the loudspeaker. Now &witch "Accent" to 
on and adjust VR7 until a distinctly lower, longer 
sound is heard on the appropriate beat. When satis- 
fied, check the sound on the other two positions of 
the "Tempo" switch. 
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PREAMAIN 
J 

VOLUME I 

FIg. 1. Block diagram of a typical audio preamplifier showing the 
suggested connection point for peak level indicator 
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frequency conscious networks: pick-up preampli. 
fiers, tone controls, and, particularly, steep cut filters, 

INPUTS 

IN PUT 1S 
o o 

HIGH PASS 
FILTER 

For the purpose of this article a stereo indicator 
has been made up as a separate unit. 

TONE 

C ON T R 0t S 

PEAI( LEVEL 

INDICATOR 

DRIVER 

OUTPUT 

I of circuit designs in the many hi-fi and dee- 
.tronics magazines is a source of constant pleasure 
and interest, but, by the very nature of such things, 
it is unlikely that the design fits your requirements 
to a tee. More often than not you find yourself 
wanting to combine specific sections, of different 
designs into a single unit, and whilst the modular 
nature of many recerfl designs makes this none too 
difficult, there can, obviously, be problems. 

One particular source of concern relates to the 
matching of signal input and output levels between 
different circuits or complete equipments. Problems 
of this nature are often more apparent than real, 
but the dynamic conditions of designs which involve 

istics can change beyond recognition when driven 
at, or near, overload level. 

It was with such worries in mind 'that this simple, 
but effective, peak level indicator was designed. In 
its original form it is incorporated in an audio pre- 
amplifier, set to indicate signal levels 6dB below 
output clipping, and it has given sterling service for 
several months. The overall arrangement of the 
.preamp functions and the position of the indicator 
is shown in Fig. 1. 

The design has an obvious application in tape 
recorders, as a recording level indicator; and, with 
a calibrated input attenuator, it could give service 
as a compact a.c. voltmeter or signal detector, 

II 
..,..,,,I t' 

I 

i 
I 

: 

ByJ.T.TIERNAN 
A stereo add-on unit for bettor tape recording 

r O THE inveterate hi-fi hobbyist the steady flow can be difficult to determine, and their character- 

f ¶ 

V 

 4 
4 

I I' 

L - 
I 
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sure a steady current is drawn from the power 
supply, whatever the circuit's state, and thus no 
switching transients are transferred to associated 
circuits via (common) power supply lines. 

Circuit operation is as follows: In the quiescent 
state TR1 is fully conducting with its collector sitting 
at about 2V, and, because of the Zener diode (DI) 
coupling, TR2's base is effectively grounded. TR2 
is passing no current and C2 (lF tantalum) will 

204 

On the negative portion of an input cycle the 
base current in TR1 will fall, and, provided the 
subsequent rise of TR'l's collector voltage is suf- 
ficient to overcome the Zener diode threshold, TR2 
will conduct. C2 is very quickly discharged by TR2; 
current in TR3/4 is immediately cut off; and current 
through R7 is diverted to D2 which lights up. 

continued on page 240 
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Fig. 3. Cfrcuit diagram of the mono version of the peak level indicator 

CIRCUIT DESCRIPTION 
The circuit of a single channel peak level meter 

is shown in Fig. 3. TRi is a conventional amplifier 
stage, biased near to saturation, with gain largely 
determined by the ratio R2/Rl. TR2 acts as a 
current switch, controlling the charge and discharge 
of C2; and TR3/4 forms a high current gain stage 
acting as a bypass for the l.e.d. current when the 
circuit is in the quiescent state. 

The bypass arrangement has been adopted to en- 

have acquired a positive charge via the lM1l col- 
lector load of TR2. 

The Darlington connected transistors TR3/4 are 
forward biased by the charge on C2 and draw about 
2OmA from the supply rail via the lk1 collector 
resistor R7. The collector of TR4 is sitting at about 
OE5V, which is insufficient to forward bias D2, 
and the voltage across C2 is 'held at about 11V by 
the base-emitter voltages of TR3/4. 

The 10/Ls input pulse represents a 50kHz audio 
transient, demonstrating a bandwidth capability well 
in excess of that needed for audio applications; and 
a 2Gms l.e.d. output pulse has excellent visual 
impact. 

-LED ON 
<SmV 

¡ 

rig. 2(b). Diagram showin'g transient response of the 
peak level indicator 

1610 2Lv 

22mA 

R38-2kfl R616qC) R71k( 
R2 

O4 Rl EJi___ I 

TR3 
// 

INPUT D, 

2V 

TRi 

_______ 

TR2 100kO 
8C107 5C107 

- 8C107 

02* T1L209 

R22OO R5i C2 8C107 
J 

TRI. 
f -o ç 

PERFORMANCE 
The unit has a fast attack/slow decay response 

and will activate an l.e.d. indicator when the input 
threshold level is exceeded. With the component 
values specified its performance is as follows: 

Input Sensitivity (max) SOOmV 
Threshold Discrimination <1% (5mV®400mV RMS 1kHz 

sine wave input) 
LED Active Period ZOrnS (IO,s transient input) 

Fig. 2 illustrates the test conditions. 

Fig. 2(a). Diagram illustrating threshold 
discrimination 

I2OOV I 

(VH 
FF- \RJ 

INPUT 

VOLTAGE 
ACROSS C2 

CURRENT 
N20.A IN 02 
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r - i 

cl 4 

The completed stereo peak level indicator mounted 
on a piece of casette tape case 

Fig. 4(a). Layout of the components of the printed 
circuit board. For a mono version the board can be 
split down the middle and only half used 

COMPONENTS... 
Resistors 

Rl 12ko R5 47kû 
R2 lOOkû R6 1MÛ 
R3 82ko R7 1 k fW ± 10% carbon 
R4 22O 
All +W ± 5% carbon film except Rl 

Potentiometer 
VR1 lOOk sub miniature horizontal preset 

Capacitors 
Cl 1F 16V tantalum 
C2 1F 35V tantalum 

Semiconductors 
TR1-TR4 BC1O7C (4 off) 
Dl BZY88C 8V2 82V 400mw Zener 
D2 TFL2O9 light emitting diode 
For a stereo version twice the number of 

components specified above are required 

.. ¡0.0. 

Fig. 4(b). Full size printed circuit master of 
the peak level indicator 

IN 0V IN 

l-j 

3 

TRICS .DiJ. LJ P 

OED1 
J!Tt?!! !jJ) 1IJ 

TR3 TR..'LIIIIIIII 
I _________+6 10 , , 

,cb 03bC, 
+24V 

PEAK LEVEL INDICATOR 
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Worthy of mention are the two special gate pack- 
ages shown in Fig. 3.1(e) and (f). The 4501 con- 
tains two 4-input NAND gates and a 2-input NOR gate 
with true/complement output. By making the con- 
nections shown dotted in Fig. 3.1(e) the gate will 

devices the V terminal can be at any voltage up 
to VDD, enabling them to be used for logic level 
conversion. 

The 4049 and 4050 have replaced the earlier 4009 
and 4010 which needed two supply connections. 

Table 3.1. FuIt range of CMOS logic gates 

EXCLUSIVE EXCLUSIVE 
FIGURE NOR NANO OR AND OR NOR 

QUAD Fig. 3.1 (a) 4001 4011 4071 4081 4070 4077 
2-INPUT 4030 
- 4507 

TRIPLE Fig. 3.1 (b) 4025 4023 4075 . 4073 - - - 
3-IN PUT 

DUAL Fig. 3.1 (C) 4002 4012 4072 4082 - - 
4-INPUT 4501 - 

8-INPUT Fig. 3.1 (d) 4078 4068 4501 - - -- 
450-1 

available in CMOS. 

LOGIC GATES 
The two basic types of gate in 'the CMOS family 

are the NOR and NAND, and these two functions have 
the added advantage that spare gates can be used as 
inverters in linear applications. However, it is often 
the case that the design of a circuit will be greatly 
simplified by resorting to other functions, and so a 
full list of the types available is given in Table 3.1, 
with the pin diagrams in Fig. 3.1. Note that the 
supply pins are always conveniently placed at oppo- 
site corners of the package. 

construct any 2 or 3-ihput function. 

INVERTERS AND BUFFERS 
The various types of inverter and buffer packages 

available are shown in Fig. 3.2. The 4069 is a 
standard unbuffered hex-inverter for use where 
buffering is not needed, or where it would lead to 
excessive power dissipation in some linear applica- 
tions. The other types shown all have high-current 
buffered outputs, and are useful for driving displays 
or other logic families. 

The two basic buffers are the 4049 hex inverting 
ty.pe and the 4050 hex non-inverting type. On these 

-. Öl u 
By DB. JOHNSON"DAVIES b AM. MARSHALL B.A. 

PART 3 

THE previous parts in this series have described work as an 8-input NANO or AND gate with the out- 
the basic building-blocks from which all CMOS put taken from. .pin 15 or 14 respectively. Note that 

devices are constructed-the complementary MOSFET pin 14 should not be used as an input to the inver- 
pair and the transmission gate. ter. The 4572 contains 4 inverters, a 2-input NOR 

This part will cover the range of gate packages gate and a 2-input NND gate, making it possible to 
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r 

true/complement buffer. (d) Strobed hex inverter 
buffer. Pin 4 is the three-state output disable, and pin 
12 is the output inhibit 

w 

s s s 

U 
Is s,. st. s 

78 75 

FIg. 3.3. Connection diagram for the 4007 dual com- 
plementary pair and inverter. The diode protection 
networks are not shown 

:ID- 

:ID-° 

:ID-' 
VO0. nc 

Vos.? 

(a) 

I-2 

I' 
V55 7 

4069 
o) 

J_,3 
1_____IO 

0,J 

V. T 

4501- 

(e) 

n io Fig. 3.1. Pin connections for the gates in the CMOS 
3 family. Note that all gates of the same type have the 

same pin configuration. The devices in (e) and (f) are 
b 

described in the text 

iiiti: 
3 1 2 OUTPUT OISVBLE 

:ii: 

T nc 

4049 ITcUERTINGI V55. v. S 

4050 CTV-NVERTNGI £041 4502 
Ib) Ic) (dl 

Fig. 3.2. Pin connections for the inverter and buffer 
packages. (a) Hex inverter. (b) Hex inverting and 
non-inverting buffers or level converters. (c) Quad 

cDe-3 

:i»- 

VS5, 

4572 
If) 
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Fig. 3.4. Driving circuits. The block represents a 
standard CMOS output. Resistor R, where necessary, 
limits the current through the l.e.d. (a) Simple tran- 
sistor driver. (b) Use of 4050 as a driver and level- 
converter; Vc is chosen to give the correct current 
through the l.e.d. (c) Driver using 4049 with supplies 
of above 7 volts. (d) To provide sufficient current for 
the l.e.d. at very low voltages both a buffer and a 
transistor may be required 

Fig. 3.5. R-S latch using two cross 
coupled NOR gates. With both inputs at 
logical 'O" the previous state at the 
inputs is memorised 

4001 

Fig. 3.6. Gated R-S tatch uses one 4001 
package. A logical "1" on the control 
input disables the R and S inputs 

+v5v 9v v00 isv 

(b) 

7V V V1,j ISV 
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- 

+y°D 

MII 

'/24011 

MÛ 

Fig. 3.8. The effect of paralleling inputs. Increasing 
the number in a NOR gate causes a decrease in the 
input 'low' noise margin and an increase in the in- 
put high noise margin. The reverse holds for a - NAND gate 

-0 

Fig. 3.7. Switch debouncer using an R-S latch. The 
resistors may be any large value. Alternatively NOR 
gates may be used, with the resistors going to V05 
and the switch to VDD 

Fig. 3.9. Both source and sink cur- 
rent may be increased by paralleling 
whole gates or inverters from the. 
same package. The speed perform- 
ance will also be improved 
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ENGINEERING CO. LTD.. LANCS. TeIBurnley 20940 

ICIJ IL 
CJL LTD. P.O. BOX 34.CANTERBURY Cil 1YT 

_________ ALL PRICES INCLUDE P&P AND v.AT. 

ANTES SOLDERING IRONS 
(with Slide On & off bits) 
15W 'C' miniature Irons £2.30 
3/321/8','3/16"blts-each £0.45 
'C' Elements £1.10 
18W 'G' miniature rons £2.50 
3/32','1/8'$/16"btts-eactr £0.45 
'G' Elements £1.35 
15W'CCN'LOw leakage irons £2.70 
3/32:1/83/16' bits-each £0.45 
'CCN' Elements £1.50 
25w' X25' Low leakage Irons £2.30 
3/321/8','3/16"bits-each £0.47 
X25 Elementi £1.15 
SKI) 'SK2SotderingKlts £3.65 

513 Stands-for all rnodets £1.10 
SOLDER In Bib dispenser £0.45 

WIRE STRIPPERS CUTTER £0.85 
HAND DRILLS Leytool precision, 
cornpeCt,5/16" Chuck £3.99 
AERIALS Extend 15-120cm £1.50 
CASSETTE Head Demerootlsars' 
Shaped polo-584es time £3.65 
EARPHONES Stethoscope £1.25 
Crystal earphone, lnad&plug £0.65 
Headphon.,2,000 n £3.20 
INTERCOMS 2-station £6.35 
MICROPHONES Dynamic £2.15 
PRINTED CIRCUIT KtTS -All 
Items for p4oduclr.g p.c's £3.99 
SIGNAL INJECTOR -Audio through 
stdeosignals,solfCOntalrsed £4.25 
STEREO HEADPHONES &oC4.85 
SPEAKERS -75mm dla.8n £1.00 

SPECIAL OFFER 
ZN1O34E NEW FERRANTI PRECISION TIMER IC.. (280, Data lop. 

R. M. Marstons Book "110 Operational Amplifier Projects', PLUS 
FREE 741 IC. (1 80. Only a few left. 
ZN414 Radio C. (l'lo. Ferranti Applications Booklet for ZN414 25p. 
ZN424E Gated Linear Amplifier IC. tl'20, Data lop, which includes 
excellent magnetic cartridge preamptifler circuit. 
ZMX141 Photo Transistor 60p. Ferranti Booklet for opto-devices 25p. 
Engineers. Students and Amateursi New Ferranti E-Lina Traflsistor 
83 Page Application Report SOp. 

RADNAGE RADIO & ELECTRONICS 
2 Bottom Road, Radnage 
High Wycombe, Bucks. 

Prices iaCIuiee-Add 20p post and yackng U.K.. hop ooyorta 
Mall Ord.r Only 
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other devices w1l depend on the arrangement of the 
MOSFETS at the output. These values represent limits, 
and the output of a gate can be shorted to VDD 
or or to another output without causing any' 
damage. This is because of the relatively high out- 
put impedance of a CMOS gate (typically in the region 
of 500 to 1 kilohms) and this limits the current 
to a safe level. High current buffers such as the 
4049 can, however, suffer from supplies of more than 
circuits if operating from supplies of more than 
about 7 volts, as the overall package power dissipa- 
tion will exceed the recommended 200mW, and so 
these types should be treated with greater care. 

DRIVING CIRCUITS 
Due to the complementary arrangemet of CMOS 

outputs, the load may be connected between the 
output and either supply rail. Fig. 3.4 gives four 
circuits for driving light emitting diodes from a 
standard output,. and these can easily be extended 
to other applications. 

The output currents are very dependent on the 
supply voltage, and choice of driving circuit will 
often be dictated by this. With supplies of less 
than about 4 volts the base current of a driver 
transistor can exceed the standard output current 
of the CMOS device, and an intermediate buffer will 
be needed as in Fig. 3.4(d). 

hold the inputs at logical "1" when not taken to "O" 
by the switch contact. T'bis ensures that a noisy 
contact does not change the state of the output. 

Next month: Linear use of CMOS with practical 
amplifiers and oscillators. 

Visit 
PRACTICAL ELECTRONICS 

at the 

SOUND '76 
INTERN ATION AL 

The Public Address Engineers 
Exhibition, 

Bloomsbury Centre Hotel, 
Corarn Street, 

Russell Square, London, WC1 

16-18 Match 
10.00-18.00 hrs daily-Adrnission.FREE 

On show will be the 
"New" P.E. MINISONIC Mk 2 

abilities of CMOS are not very great by other stan- 
dards, most outputs only being able to sink one 
low-power rn, input load at 5 volts, and so some 
sort of interface will often be needed between the 
output and the external circuit. 

For every device two drive currents are given; 
these are the "sink" current which flows through 
the n-type MOSFETS when the output is at logical 
"O", and the "source" current through the p-types 
when the output is at logical "1". 

The source and sink currents will be equal only 
in devices which have symmetrical outputs, such as 
invertrs and all parts in the B-series (which have 
two inverters before the outputs). The currents for 

GATES AS LATCHES 
A one-bit memory' or R-S latch may be con- 

structed from two NOR gates as in Fig. 3.5. Alterna- 
tively NAND gates can be used in a similar configura- 
tion. The information remains memorised when the 
R (reset) and S (set) inputs are both at the non- 
significant logic level, this being R = S = O for 
NOR gates. The control input in the circuit of Fig. 
3.6 performs this function by holding the R and S 
inputs low. One common application of the R-S 
latch is the switch debouncer shown in Fig. 3.7, 
this time using NAND gates. The pull-up resistors, 
which can have any value up to several megohms, 

One part does not really fit into any of the above 
categories; the 4007 dual complementary pair and 
inverter shown in Fig. 3.3. This par-t provides access 
to the individual transistor elements making it pos- 
sible td construct circuits not catered for in the 
standard range. Furthermore, their device will replace 
discrete MOSFETS in many circuits, at a fraction of 
the cost. 

OUTPUT DRIVE CURREÑT 
As mentioned earlier, CMOS gates have a d.c. fan- 

out of morç than 100 since CMOS inputs present a 
negligible resistive load. However, the driving cap- 

some defined logic level, either by joining them to 
a used input, or by connecting them to the nOn- 
significant logic level for that function. 

Paralleling inputs results in a slight increase in 
speed due to the lower "on" resistance of the paral- 
leled devices, although this is minimised by a com- 
pensating speed decrease due to the added 
capacitance. More important is that the output 
source or sink current of the device is increased in 
proportion to the number of inputs tied together; in 
NAND gates the source current is increased, whereas 
in NOR gates the sink current increases, so that a 
gate 'from a 4002 package with all inputs paralleled 
will sink 32mA at 5 volts, sufficient to drive one 
ni. load. 

The 4041 is a quad true/complement buffer which 
provides both inverted and non-inverted outputs. 
.Finally the 4502 strobed hex inverter buffer con- 
sists of six inverters with three-state outputs. Apply- 
ing a logical "1" to pin 4 puts all six outputs at 
high impedance (greater than l0Ml) making ft pos- 
sible for many packages to share the same output 
lines More than 50 three-state outputs can be 
"common bussed" in this way. Pin 12 is an output 
inhibit; a logical "1" switches the six outputs to 
A,' 

UNUSED IN PUTS 
In some logic families unused inputs will look 

after themselves. For example, in rr any inputs 
left floating will be pulled up to a logical "1" level. 
This is not the case with CMOS due to the near 
infinite input impedance of a gate. A floating gate 
is at an undefined level and can give rise to erratic 
operation, and the input capacitance may charge up 
to the switching point causing high power consump- 
tion. The simple cure is to hold unusued inputs at 
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grammes. The lander is contained 
within the structure. The Viking 
composite unit contains larger pro- 
peilant tanks and more powerful 
aids such as the computers. 

The camera system is also an 
improved one in order that the 
pictures may be relayed more 
rapidly back to EarTh than in the 
previous missions. This is an im- 
portant point because the decision 
to make the actual landing will be 
determined by the terrain and this 
can only be made if mission control 
can see what is happening. With a 
communication time for the round 

the material is likely to have been 
carried north from the equatorial 
highlands. 

Prime BI is at Cydon.ia.This is a 
fiat stretch of plains' where i.t is 
possible that water may be present 
during the summer for a few weeks. 
The area is smooth, possibly basalt, 
covered with dust and sediment. 
The back up site is Alba which is 
close to a major volcanic region. 

The orbiters carry advanced tele- 
vision cameras. At closest approach 
of the spacecraft to the planet on 
each orbit these cameras will have 
a resolution of 50 metres per tele- 

space suits and called for samples. 
The material is known as "Lola" 
and has a high heat resistance a4le 
to withstand temperatures up to 
1,000 degrees C. 

When the Americans made their 
tests it was found that the material 
was superior to the American 
material (whkh they insisted should 
be used on The combined task be- 
cause of fire rsk) in many ways 
not least the claim for Lola that ii 
is stronger, has a good electrical 
iinsulator property and the almost 
casual claim that it is "only slightly 
affected" by a concentrated solution 

terrain investigated by the landers. 
The two composite vehicles were 

dispatched into a minimum energy 
orbital trajectory and will be at their 
destinations when the planet is on 
the opposite side of the Sun from 
the Earth. Thus 'they will represent 
the unusual situation of being in 
operation but Out of direct com- 
munication with Earth for about 
a month. 

The orbiter is a very much en- 
larged version of Mariner space- 
craft weighing about 2,300 kilo- 
grammes compared with the Mari- 
ner which is about 1,000 kilo- 

.LANDING SITES 
Four siles have been chosen for 

the landers and they have a primary 
and secondary importanceThey are 
designated Prime Al located at the 
area known as Chrise. In this area 
there are sand dunes of the order of 
hundreds of metres across with 
ripples. There are dust deposits wjth 
material washed down from the 
canyons to the south. This is also a 
possible area for fossil water. 

The alternative or back up Site IS 

the area of Tritos Lacus which is 
similar to the Prime area but where 

There will be expected an inter- 
change of information (rom both 
projects. 

'A visit to the SaIyzi 4 orbiting 
station was made on two manned 
occasions during its year in orbit 
and also one visit by an unmanned 
Soyns 20 which was automatically. 
linked up with SaIyzi 4. The com- 
plex is continuing to study near 
Earth space. 

Another aspect of Soviet space 
spin-off concerns the material used 
for space suits. The USA were 
worried as to the suitability of the 
material used by the USSR for 

SPACE WAtCH 
BY FRANK W. HYDE 

TO MARS BY VIKING 
The Viking missions to Mars is 

the highlight for 1976 and especially 
for America it marks a new miie 
stone in Space History. These 
vehicles consist of two parts. the 
orbiter and the lander and represent 
the latest of the sophisticated tech- 
niques available. The lander part of 
the spacecraft will touch down on 
July 4. The whole operation wll be 
repeated a few days later wiTh the 
second spacecraft. 

As a coniibined operation it will 
be unique for there will be four 
Units at work at the same time. 
enabling a vast area of the red 
planet's surface to be observed 
from the orbiters and the local 

include the atmosphere and the 
geology and internal strUcture. 
Thirdly, the landers will look for 
life and/or biological processes. 

EXPERIMENTS AND 
OBSERVATION S 

The radio and radar measure- 
ments will be directed . the size 
of the planet, the electromagnetic 
properties, atmospheric disturbance, 
density of the atmosphere, gravita- 
tional conditions, density of the 

lanet and surface density. 
The orbiters will observe the 

formation of clouds and their move- 
ments and the possible changes of 
the concentrations of water vapour. 
The landers will also record their 
local weather at the two points on 
the surface where they land. 

Both orbiters and landers will 
photograph the geology giving 
details of structure, faults, stratifi- 
cation, types of rock and debris 
erosion and other condïtion. The 
landers will sample the soil 
examining it for details such as 
minerais and the general composi- 
tion by means of the scoops and 
subsequent processing within the 
lander craft. 

The seismic measurements will 
afford data as to the structure of 
the planet and whether in fact it 
has a core, mantle and a crust like 
the Earth. 

watch for any onset of dust storms 
that might endanger the landing 
seq uence 

The twin cameras will survey the 
landscape and near to the site to 
determine where to dig for samples. 
The scoop will collect a load and 
transfer this to'a funnel on the top 
of the vehcj.le. From here it will 

fall into various processing sections 
where the analysis will be per- 
formed and the data relayed via the 
orbiters to Earth. 

The cameras can be used for 
black and white pictures, colour and 
mfra-red over three spectral bands. 
Also, the two 'cameras can provide 
a stereo effect. They are extremely 
versatile and can look a't par:ts. of 
the spacecraft, nearby objects as 
well as the panoramic scene. 

Perhaps this conveys some of the 
excitement of this mission, that 
machines controlled from a distance 
of some 230 million miles and a 
time lag of more than 20 minutes 
between order and execution is now 
a normal part of modern tech- 
nology. 

SOVIET ACTIVITY 
In the excitement of the Viking 

programme g must not be forgotten 
that the USSR have two vehicles 
orbiting Mars and continuing to 
furnish data of the conditions. 

me extent of the improved technique 
can be appreciated. 

Three basic programmes are 
planned. The orbiters will carñ' on 
the detailed photography of the 
planet begun by Mariuer 9 at the 
1971 opposition. Second, the space- 
craft will study the physical condi- 
tions of the olanet which will 

kilometres. Each picture from the 
lander cameras will take 20 minutes 
to complete. It wiLl not be possible 
to resolve a moving object there- 
fore from the landers. However, the 
optical system enables close-ups of 
the far horizon pictures to be sharp. 

The landing sites will be selected 
from the orbiter pictures which will 
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INSULATION TESTERS NEW! 
Test to lEE. Spec. Rugged metal 
construction, suitable for bench or f 
field work, constant speed clutch. - 
Size LOin, W.4in, H.Gin, weight Gib. 
500V. 500 megohms £30. Post GOp. 
1.000V. 1.000 MD, ¿36. Post GOp. 

All Mail Orders-Callers-Ample Parking 
Dept. PE3, 57 BRIDGMAN ROAD 
CHISWICK, LONDON W4 5BB 

Phone 01-995 1560 
Showroom open Mon-Fri. 
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battery. 

VAT 
VAT AT 8",, MUST BE ADDED TO 
ALL ORDERS FOR THE TOTAL VALUE 
OF GOODS INCLUDING POSTAGE 

UNLESS OTHERWISE STATED 

SERVICE 
TRADING CO. 

rateo. 
25 WATT l0/25/50/lOO/1501250/500/lk/I5k ohm. 
£1.70. Post 2Op. 
50 WATT I/Sfl0/25/50/l00/250/500)Ik ohm 
£210. Post 2Sp. 
lOO WATT I/5/I0/25/50/I00/250/SOOJIk/l5k/25k/ 
35k/Sb 0kw £330. Post 35p. 
Black Silver. Skirt.d knob calibrated In Nos, l-9 
Rin. dia, brass bush, Ideal (or above 22p etch. 

Personal callers only. Open Sat. 

9 LITTLE NEWPORT STREET 
LONDON WC2H 7JJ 

Phone 01-437 0576 
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3 do 5 amp contacts. Sealed. Mfg. ISKRA. 
£125. Post Isp. Base ISp cuira. 
CLARE.ELLIØTT TYPE RP7641 Ge 
MinIature relay. 675 ehm coil. 24 VoIt D.C. 2 de. 
lOp post paid. 
110V. 2 do, 20 amp contacts. £1.25. Post lOp. 
Many others from stock-phone fer detsils. 

LATCHING RELAY 
Twin latching relay, "flip-flop" 2 cío 
each relay. Mains contacts. 115V 
AC. er 50V D.C. operation. 240V 
AC, with 25K resistor. 85p. Post 2Op. 

C/O MICRO SWITCH ______ 
VERY SPECIAL OPFER. Mfg. by___________ 
C.E.M. 3 amp 250 voIt. lO amp 125 
volt. 50 for £3. Post 36p. lOo fer £5. 
Pest SOp. 1.000 for £45. Post paid. 
Bulk purchase rneons LOW! LOWI prices. 
DOUBLE POLE CíO or 2 rnake/2 break micro 
switch. IO amp 250v ac. With detachable roller 
assembly. IO for £250. Post SOp (mio, order IO). 

230/250 VOLT A.C. SOLENOID 
Approaimacely fIb pull. Siue of feet 14' a 1*'. 
Price £1.00, Post 20p. 
HEAVY DUTY.TYPE. lO lb. (uppren.) pull. £2'SO. 
Post 5Op. 

24 VOLT DC SOLENOIDS 
UNIT containing I heavy duty solenoid apprea. 2Slb 
pull I inch travel. Two X approo. I lb pull 4 inch 
travel. 6 X approx. 4oz. pull 4 inch travel. One 
24 volt d.c., I heavy duty single make relay. Price 
£2.50. Post LI. ABSOLUTE BARGAIN. 

:600 

WATT DIMMER SWITCH 
Easily fitted, Fully guaranteed by makers. /' Will control up to 600W el liahting tJ eacept fluorescent at mains voltage. 
Complete wIth simple instructions. 
£1.75. Post 2Sp. 

1,000 watt model, £4. Post lSp. 
2,000 watt model, £8. Post 40p. 

CENTRIFUGAL BLOWER -- 
Mfg by Smiths Industries. 230/240V - 
ac. Miniature Model. Series 58/200. 
Size SSmm X 82mm X 82mm. 
Aperture 38mm X SImm. 12 
c.f.m,, £175. Post SOp. 
Mfg. by Airflow Developments Ltd. 
Precision made, continuously rated, smooth running. 
230/240V a.c. motor. 80 c.f.m. As Illustrated but 
with round aperture, £650. Post iSp. 
Mfg. by Woods. 
Extremely powerful. 2201250V ac. 03A 2,700 r.p.m. 
continuously rated. Capacitor start. Cast conscruc. 
tion. Aperture 66mmx5ümm, O/A 200mm. £11. 
Post LI. 

400 Watt. Mercury vapour ultra violet lamp. 
Powerful source of u.v. PF. ballast is essential. 
Price of matched ballast and bulb £21. 
Post LISO. Spare bulb £8. Post hSç.. 

ULTRA VIOLET BLACK LIGHT 
FLUORESCENT TUBES 

4ft 40 watt, £550 (callers only). 
aft 20 watt, £425. Post 6Op. (For use in 
ttandard bi-pin). MINI. 12m 8 watt, £1.60. 
Post ISp. Pin 6 watt, £1.30. Post Isp. 
Complete ballast unitand holders for 9m and 
12m tube, £1.70. Post SOp. (9m and 12m 

measures approx.) 

SQUAD LIGHT 
A new conception in 
light control. Pour 
channels each capable 
of handling 750 watts 
of tpot lightt, flood lights or dozens of small 
mains lamps. Seven programs all speed 
controlled plus flash modulation, effectively 
givIng 14 different displays. Makes sound-to- 
light obsolete. Completely electrically and 
mechanically noise free. Can be used on same 
circuit as radio mikes or sensitive amplifiers. 
A whole new range of lightIng effects possible 
with astounding results. Already in use in 
London's foremost theatres, night clubs and 
discos. Conforms to all R.P.I. tests, including 
Common Market regulations. Supplied in 
tough, well designed case with embossed 
front panel. Price only £60. Post 75p. SAE. 
(Foolscap) for further details. 

WIDE RANGE OF DISCO LIGHTING 
EQUIPMENT 
6' colour wheels. 34' cassettes. SAE. (Foolscap) 
for details. 

TIME SWITCH 
'Horstmann ' Type V Mk. Il Time 
switch. 200/250 volt AC. Two on/two 
off every 24 hours, at any manually pre. 
set cime. 30 amp contacts. 36 hour 
spring reserve in case ofpowerfailure. 
Day omitting device. FItted In heavy 
high impact case, with gloss observa- 
tion wIndow. Built to highest Electricity 
Board Spec, individually tested. Price 
£715, Post 50p, (Total inc. VAT £891) 

WHY PAY MORE? 
MULTI RANGE METER. AC, volts 
25-SUO. D.C. volts 25-500 (Sensitivity 
200013/V d.c. and ac,), D.c. current 
011/10/100 mA. Ohms range. Sturdy 
compact moving coil instrument with / 

2l ronges. Dimensions 120 a 80 X 
44mm. Weight O'32kg. 
SERVICE TRADING CO. Price £500. Post 50p. 
(Total price inc. VAT and post £594). Intl. leads and 

TYPE SD48 
80 Ib. in. Input 100/200 voIt A.C. Length indi, gear. 
box 270 mm. Height 135 mm. Width ISO mm. drive 
shaft 16 mm. Weight 85 Kilos. BRAND NEW. 
Price £10. Carr. LI. 
Suitable transformer for use on 220/240 volt A.C. 
£385. Post SOp. 

230/240 VOLT A.C. MINIATURE MOTOR. 
20 R.P.M. Price LI. Post 2Op. 

REVERSIBLE MOTOR 
Generai Electric, 230V ac. 1,600 
r.p.m. O2SA. Complete with anti. - 
vibration mounting bracket und 
capacitor. O/A size 110mm X 95mm. 
Spindle kin. dia. 20mm long. Ex. 
equipment tested, £3. Post SOp. 

PROGRAMME TIMERS "- 
230/240V a.c. 5 r.p.m. Motors, .! ............ 
Each cam operates a cío micro ". 
switch. Ideal for lighting effectt, 
aniwaced displays. etc. Ex equipment . 

te st e d 
2 cam model. IS r.p.m. £2.00 post 3Sp. 
8 cam model. 20 r.p.m. £4.75 post LOp. 

TRIAC 
Raytheon Tag symmetrical Triad. Typo TAG. 
250/500 V, IO amp, 500 p.i.v. GIas passivated plattic 
triac. Swiss precision product for long term 
reliability £100. Post lop. (Inclusive of Data and 
application sheet.) Suitable Diac I 8p. 

A.C. MAINS TIMER UNIT 
Based en an electric clock, with 
25 amp. single pole switch. aug 
which can be preset for any 
period up to 12 hrs. ahead 
to switch on for any length 
of time, from IO mInt, to - 

6 hrs. then switch off. An 
additional 60 min. audible 
timer is also incorporated. Ideal 
for Tape Recorders. Lights, 
Electric Blankets. etc. Attractive satin copper finish. 
Size 135mm X 130mm a 60mm. Price £225. Pest 
4Op. (Total mcl. VAT and Fose £287). 

POWER RHEOSTATS I I 

Siipeeior Qu3IitV Pvccision 

NIW OWIR RHIOSTATS 
New ceramic construction, vitreous'" - 

enamel embedded winding, heavy 
duty brush assembly, continuously 

R SIEMENS, PLESSEY, Etc. 
E LAYS MINIATURE RELAYS 

Col(i) I 2 3 4 
Coil ohms - _______ _______ - 

52 4-8 2 c/a iSp° 
CoI. (2) 58 5-9 6 c/a 8Sp 
Working 185 8-12 6M 65p 
d.c. volts 230 9-18 2 do ND 85p 
Col. 3 430 15-24 4 c/a E5p° 
Contacts 700 12-24 2 c/a 65p° 
Col. (4) 700 16-24 4 c/a 85p 
Price 1.250 lB-36 2 do 6Sp° 

2,500 31-43 2C/oHD 65p° 
HD= 2,500 36-45 6M 65p 
Heavyducy 151< 85-110 6M 65p° 

lisci. Base. All prices md. P. & P 

OPEN TYPE RELAYS 
6 VOLT D.C. I muke conducts OSp. Post ISp. 
9 VOLT D.C. RELAY 
3 do 5 amp contacts. 70 ohm coil. 75p. Post Isp. 
12 VOLT D.C. RELAY 
3 cío 5 amp contacts. 120 ohm coli. iSp. Post I 5p. 

00 VOLT AC. 2 cío 65p. 3 cío isp. Post Isp. 
ENCLOSED TYPE RELAYS 
24 VOLT D.C. 3 cío ?5p. Post 20p. Buse Isp extra. 
24 VOLT A.C. MIg. by ITT.3 h.d. d/O contacts. 
5Sp. Post 2Op. Base I5p. 
55 VOLT A.C. RELAY 
3 h.d. cío contacts. PrIce SSp. Post 20p. Base Isp. 
230 VOLT RELAY 
3 bd, do contacts. Price isp. Post 20p. Octal 
plug In bese Isp extra. 
130/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d. 
IS amp cío contaccs. Amp connectors. Price LI. 
Post 2Op. 
220/240 VOLT A.C. RELAY 

VARIABLE VOLTAGE TRANSFORMERS 

INPUT 230/240V ac. 50/60 OUTPUT 
VARIABLE 0-260V AIl Types 
SHROUDED TYPE 
200 watt (I amp) £1000 
0 5 KVA (2f amp) (MAX) LII 50 

i KVA (5 amp) (MAX) £16.50 i 
2 KVA (IO amp) (MAX) £30.00 i 
3 KVA (IS amp) (MAX) £3300 
4 KVA (20 amp) (MAX) £6000 , 

375 amp (MAX) £101.50 '. . 

' 

CARRIAGE AND PACKING EXTRA - 

LT. TRANSFORMERS 
0, 6, 12 Volt ut IO amp. £5.60. Post lOP. 
0, IO, Il, 18 Volt at IO amp. £790. Post £100 
0, 4, 6.24, 32 Voit at 12 amp. £9.90. Post LICO 
0,6, 12 Volt at 20 amp. £9. Post £100 
0. 12.24 Volt at IO amp. £9.20. Post LICO 
0.6. 12,17.18,20 Volt at2O amp. £10.40. Post £100 
Other types to order at short notice-Phone your 
enquiries. 

STROBE! STROBE! STROBE1 

HY-LIGHT STROBE MK IV 
Build a Strobe Unit, using the latest type Xenon 
whitn light (lash tube. Solid stats timing end 
triggering circuit. 230/250V ac. operation. 
For ase in large rooms, halls and utilises a silica 
tabo, printed circuit. Speed adJustable 0.20 (p.s. 
Light output greater than many (so called 4 

Joule) strobes £1540. Post lip. 

ULTRA VIOLET BULB 
BIG BLACK LIGHT 

ROTARY VACUUM AIR PUMP AND 
COMPRESSOR 
Carbon vanes oilless, 1001115V ac., e 

h.p. motor, 50/60 cycle, 2875/3450 
r.p.m., 20 in vecuaw, comp. 125 
c.f.m., IO psi. (approx. figure.). 
Niw unused sarpluc stock. Supplied 
with electrical connection data. FRACTION OF 
MAKERS' PRICELI2. Post £100. Suitable 110/240V, 
ISO watt auto transformer £350. Post SOp. (Both 
items together Post £125). 

GEARED MOTORS 
36 R.P.M. Reversible 
230/240V ac. 601b. in. torque. ContInuously rated. 
Size: L 235mm, W 120mm, H 125mm. Spindle dia. 
13mm X 60mm long. Fitted mounted feet, M.f.g. 
Croydon. Brand New. LIS. Post LI. 
60 R.P.M. 
220/240V c.c. Small, powerful, continuously rated. 
reversible motor. M.fg. Berger (Germany). Size 
80mm X 6Smm X 65mm. Spindle dIa. 6mm X 15mm 
long. Weight iISg. £550. Post SOp. 

BODINE TYPE N.C.I. 
(Typo J) il r.p.ns. torque 10th. in. 
Reversibls l!lOth h.p.SOHz. (Type 
2) 28 r.p.n,. torque 20 lb. in. 
ReversiblS I /80th h.p. 50Hz. 
The above two precision made U.S.A. motors are 
offered in 'as new' condition. Input voltage of motor 
I ISV A.C. Supplied complete with transformer for 
230/240V A.C. input. 
Price, either type £6.25. Post l5p or less trans- 
former £3.75. Post 65p. 
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BETTER JOB WITH MORE PAY! 
Do you want promotIon, a better This easy to follow GUIDE TO 

job, higher pay? 'New oppor- SUCCESS should be read by every 
tunities" shows you how to get ambitious engineer. Send for this 
them through a low-cost. Home helpful 76-page free book NOW! 
Study Course. There are no books No obligation, nobody svIlI call on 
to bay and you run pay as you you. lt could be the best thing you 
learn, ever did. 

CHOOSE A BRAND NEW FUTURE HERE 

CUT OUT THIS COUPON 
Tick or state subject of Intefest. 

Post to address below. 
I 

ELECTRICAL & 

I 
ELECTRONICS 

Air Registration Board 
Certs. Q 

Practical Radio & NIAA/IMI Dip. D 
IElectronics (with kit) Q CONSTRUCTIONAL I Electronic Engineering Heating Ventilating & ICertificate Q Air Conditioning D 

I General Elect Eng. Architectural Draughts- 
Certificate D 

IC. & G Elect.manship & Design D 

Installations o 
Install. & Work o 

L.l.O.B. 
Carpentry & Joinery 

D 
D - 

IElect. 
C. & G. Elect. 
Technicians 

Plumbing Technology 
General Building 
Painting & Decorating 

D 
D 
D I 

(price lOp + SAE. at least 7" x 9") 

VEROLLÜLAT\Lft 

e 

d 

st, 

Vero Electronics Limited, Retail Dept.. 
Industrial Estate, Chandler's Ford. Hanta., 505 3ZR 
Telephone: Chandler's Ford 7956 (STD 04125) 

ENGINEERS 

YOURSELF FOR A 

This76pae \ 
FR.EE bc*k 
shows how! 

Still the simplest. fastest way 
of constructing your 
electronic circuits. Vero 
Electronics Ltd manufacture 
boards to suit most of your 
requirements, including. 
Verostrip, Dual in line IC. 
boards, Plain Boards, etc. A 
new catalogue is available 

UADDRESS. 
I ................................................... 

POstCOdO. .................... 

Other subjects of interest. ............................................ Age ...... 
Accredited bC.A.C.C. Mereber of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

ADO VAT et 8% (higher f.m does not uppiy te eny of uboon). Isp P.8 P. en elders 
t und.f £3 (deopeich is by Ist Oese Post). Price Hot und dole sent FREE with en Order. 

or on request (afl SAE. hebst. Officiai Orders welcOmed (written or phoned). 
Universities. Peiytechflics. Government. Compen:os. etc. Eeport orders (no VAT): 
odd 35p (Europe). £1 (000reous) for uirrneii P. & P. 

.S'NTh_,53b 
ASTON STREET, OXFORD 

TEL. 0865 49791 
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RADIO & TELE- MECHANICAL 
ICOMMUNICATIONS. A.M.S.E.(Mech.) E 

Colour TV Servicing O General Mech. Eng. D 
IC. & G. Telecoms.Inst. Engineers & 
Technicians Cert. D Technicians E 

- C. & G. Radio. TV & Maintenance Engineering D 

IRadio & TV Engineering 
Welding o I Electronics Mech. Cert. D 

ICourse D MANAGEMENT & 
I Radio. Servicing & PRODUCTION 

I 
Repairs .0 Computer Programming D 

Radio Amateur's Exam E Inst. of Cost & 
Managements Accts. D 

IAUTO & ERO DRAUGHTSMANSHIP & I Motor Mechanics D DESIGN 
IC. & G. Motor V.General Draughts- 

Mechanics D manship E 
IGeneral Auto A.M.I.E.D. D 
Engineering D Elec*rical Draughts- I 
A.M.I.M.I. E manship D 

G.C.E. i I 
1 -58 '0' & 'A' Level Subjects 

I 

-over 10,000 Group Passes! 

I Aldermaston College I D.pt. TPE15, A.Sding AG? 4PF 

Ialso at our London Advisory Office, 4 Fore Street Avenue, I Moorgate, London EC2Y 5EJ. Tel. 01-628 2721. 

INAME (Block Capitols) 
I 

P.E. CAR ÇLOCK with Journey Timer 
6-dIgS clock for use in any car with 12V battery, with an independenl 
journey timer incorporated. Bright Jumbo LED display cornes on wIth 
IgnItIon-automatIc inlenslty controi. Compiele kIt of all parts needed 
to build this clock, including case. PCBn and all components. Full instruc' 
(ions, L??-??, 
Easy to BuIld DIGITAL CLOCK (as In Jan EE.). KIt of all components. 
including case, etc.. for (Sin attractive 4-digit clock with 12mm green 
display. Full instructIons. (16-20. 
A complete kIt of partn to build this months P.O. Mains Alarm Clock 
wIll also be available-send large s.a.e. for details and pncvs or phone 
foe immediato dispatch. 
50HZ CRYSTAL TIMEBASE KIT for Clocks: all parts md, PCB (628 
CMOS IC. 
ACA-Motonly 

C04031 
I C04032 

1.12 C04062 
o-aa CD4063 

1.33 c04518 1.03 OlOplay nt 
cgo C04520 I-03 I SN7549 0.81 

C0006c 0.17 C04033 1-14 C04066 0-51 C04527 loo f SN75-992 102 
C0000l 0.17 C0403O 1-sr CD4067 2-SS CD4532 1-16 7407 1.05 

C04002 017 C04035 0.97 C04068 0.18 C04555 074 7448 085 
I C04000 0.97 C04036 182 C04069 0.18 CD4504 0.74 

C04007 0-17 C0a037 0.78 C04070 018 MC14508 237 Flot Cobro 
C04008 019 C04030 088 C04071 018 MC14528 086 20WAV1M 100 
C00009 006 C04039 2-86 C04072 018 MC14534 8.04 iou ro, 850 
C04010 0.06 C04040 0.88 C04073 Oli MC14553 0.07 1OWAVIM 066 
C04011 
C00092 

0.17 CDOO4I 
0.17 CD4042 

088 CD0075 
0.69 C04076 

0.18 MCi4566 121 10M ro, 4-SO 
1.27 MCM145528'OS 

C04013 0.46 CD4043 083 C04071 018 IC S0850t 
C04014 0.83 C04044 0.77 C04078 0.18 Ci8k Chip. 

I 

PIC. 
CD41315 083 C04045 lis C04081 0.18 MK50253 S-601800 o-so 
C04016 0.45 C04048 1.10 C00082 0.18 MM5306 4-U 1000 406 
CD4017 

i C04010 
O-83 CD4047 
0-83 C04040 

0.74 CD0085 
046 CDa086 

ose AY51224 366, ooc loso 0.59 AV5l202 4-76 
C04019 0.46 C04049 086 C00089 121 MK50250 soc LOI S8k.t6 

I C04020 
Cr14021 

O-92 CD4050 
0.83 C04051 

008 Cr14093 
O-77 Cr10093 

064 
153 CMOS Bock. PIns + 

Cr14022 0.79 Cr14052 0.71 Cr14095 080 No VAT o' 
Sopports 
24 PIN 030 tDo023 

C0a023 
017 Cr14053 
060 Cr14054 

077 Cr14096 
095 Cr14099 

0.86 p & . 

l'SO 28 PIN 030 
Cr14025 017 Cr14055 906 CD4502 

RCA197S 2.67 40 PIN 030 0.98 ucuos 277 
I Cr10628 1.42 Cr14056 100 Cr10510 112 

Cr14027 046 Cr14057 2035 Cr14511 128 Oi8pI8yo V8,000... 
Cr14028 0.74 Cr13059 10.64 Cr14514 250 SLI-Ol 5.80, 751015.1 2.64 

I 
Cr14029 0.94 Cr14060 O-92 Cr14515 2-so 0L704E 0.85 7514910 304 
Cr14030 0.44 CD4061 1643 CD4516 1-12 FNOSOO 150 j 151412K 4OO 
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by post only anO general recording. 
If you do not wish to mutilate your copy of the magazine, please send your order on a separate sheet. 

To: Practical Electronics, PLEASE WRITE IN BLOCK LETTERS 
i IPC Magazines Ltd., Fleetway House, 

Farrirìgdorì Street, London EC4A 4AD Name ................................................................................................................. 
Please send me ................................. copy(ies) 
of "Sound Design". I enclose a Postal Address ............................................................................................................ 
Order/Cheque for £1.20 (El +20p post. 
Et pack.) or (state amount for more than ..................................................................... 

* ........ 

il 
.. I 

/ A SPEC I Ai.'\ 
' SELECTION \ 

' OF MUSICAL i 

pLM PROJEcTS I 

\FROM PE ,/ 

I 

_1 

Il 

: 

' -__I 

VT 
Available / 
NOW 

£'4 ')fk. _-----' 
(P/ease allow at least 2 weeks 
for delivery) 

THE JOANNA 
ELECTRONIC PIANO 
has realistic piano effect with touch-sensitive 
keyboard and additional choice of harpsichord 
or honky-tonk voicing. 

THE ORION STEREO 
AMPLIFIER 
A hi-fi amplifier with output of over 20+ 20 
watts. Compact and complete in one unit, it 
measures only 14" x 6" x 2". 

THE MINISONIC 
MK2 SOUND 
SYNTHESISER 
An up-dated version of the published Mk 1, 
the Mk 2 has an integral keyboard, two 
250mW monitoring channels and 
loudspeakèrs, and facilities for amplitude, 
frequency and harmonic modulation. 

PLUS Some great sound effects units 
for guitars, keyboard instruments 
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a non-linear amplifier (any practical amplifier is 
non-linear to some degree). The distortion results Fig. 1. Arrangement used by the author to measure 
in two main new frequencies being produced by t.h.d. The filter removes the fundamental enabling 
the amplifier. If we take a simple example with the distortion products (including noise) to be 
only two input frequencies f1 and f2, the new signals measured 
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prospective constructors should bear in mind that 
measuring distortion in amplifiers is necessarily a 
fairly complex process. 

TYPES OF DISTORTION 
There are two types of distortion for which 

ngures are normally quoted in amplifier specifica- 
tions: intermodulation distortion (i.m.d.), and total 
harmonic distortion (t.h.d.). 

I.M.D. 

I.m.d. is the more involved of the two and 
occurs when two or more signals are presented to 

A.0 
VOLTMETER 

SIGNAL 

LOAD 

These form the basis of distortion measuring gear, 
and few other items of equipment are required to 
enable distortion to be measured. In fact the only 
other major item of test gear that is required is a 
notch filter, and this article describes a very simple 
and inexpensive filter for use in measuring total 
harmonic distortion at 100Hz and 1kHz. 

The unit is quite small and neat, and is com- 
pletely self contained, power being supplied by an 
internal 9 volt (PP3) battery. As the current con- 
sumption is 'less than 2mA, the running costs are 
negligible, and even with extensive use the battery 
will 'have virtually its shelf life. The filter has been 
designed to be as simple to operate as possible, but 

T.H.D. 
Total harmonic distortion is more straightfor- 

'ward and is the result of a single tone being 
processed by a non-linear amplifier. Here the distor- 
tion of the fundamental frequency produces har- 
monics at the output of 2f, 3f, 4f, 5f, etc. If, for 
example, a 1kHz tone is applied to an amplifier, 
signals at 2kHz, 3kHz, 4kHz, and so on, will be 
produced as a result of the th.d. 

QNE of the most important parameters of an 
amplifier, perhaps the most important, is its 

level of distortion. It is therefore somewhat para- 
doxical that very few amateur electronic workshops 
are equipped to measure distortion. 

The reason for this is almost certainly due to the 
high cost of a distortion meter, which is rather 
expensive even if home constructed. However, there 
must be many amateur workshops which are 
equipped with a high quality audio signal generator, 
and an oscilloscope and/or an a.c. millivoltmeter. 

are equal to f1 + f2 and f1 - f2, where f1 is the 
higher of the two frequencies. The situation is 
ittle more complicated than this would suggest 

as the new frequencies interact with one another, 
and with the original two signals, and more new 
signals are produced. These then interact with one 
another, and so on, with a multitude of new frequen- 
cies being produced by the amplifier. 

Measuring this form of distortion is, not sur- 
prisingly, very involved and probably beyond the 
scope of most amateurs. 

I:;/2\:i;2I 
/1 

7\ 71 
I 

:.. 

j.,.-- 
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used as the dummy load. The filter is switched to Olin matrix Veroboard 
the 100Hz position and the attenuator is adjusted to 
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noise present. The percentage of t:h.d. can be found 
by calculating the distortion factor, and the noise 
level as a percentage of the output level at which 
the measurement was made: 

( Output noise 
- < 'Voltage measured across dummy load earlier 

The percentage of t.h.d. is equal to the distortion 
factor miñus the noise level. 

EXAMPLE OF A T.H.D. CALCULATION 
The following example may help to make this a 

little clearer. Assume that we wish to measure the 
t..h.d. level of an amplifier delivering, 2 watts r.m.s. 
into an 8 ohm load at 1kHz. 

First the signal generator is set to 1kHz and 
adjusted to give a reading of 4 volts r.m.s. on the 
voltmeter. An 8 ohm (8-2 ohms will do) resistor is 

VR3 lOkû lin carbon pot 

Capacitors 
Cl l0F 10V elect 
C2 1 nF polystyrene or mIca, 5% or better 
C3 l0nF polystyrene or mica, 5% or better 
C4 l0nF polystyrene or mica, 5% or better 
C5 mF polystyrene or mica, 5 % or better 
C6 20nF polystyrene-or mica, 5% or better 
Cl 2nF polystyrene or mica, 5% or better 
C8 161.LF 10V elect 

Integrated circuit - . . 

741C operätional amplifier In 8-pin DIL package 

Miscellaneous 
Metal instrument case, Samos S3 (Doram) 
3-way 4-pole rotary switch. Aluminium for 
battery bracket 
Three control knobs. PP3 battery and battery 
Clips to suit 
Two 35mm jack sockets 

CALCULATIONS 
When these adjustments have been carried out 

properly the fundamental frequency will have been 
virtually eliminated, and only the distortion and 
noise will remain. From the reading on the meter 
the distortion factor can be calculated and is equal 
to: 

(Millivoltmeter reading 
> -D ' Reference level / 

(Where D is the percentage distortion of the signal 
generator.) 

This gives the distortion factor as a percentage. 
The distortion factor is equal to the t.h.d. plus the 

COMPONENTS .. 
Resistors 

Rl 22IU R5 47k1 
R2 l5Okt 5% or better R6 47k1) 
R3 150k12 5% or better Rl 4lkû 
R4 lOOkQ R8 l2Mû 

AI resistors 10% carbon +W unless 
otherwise stated . 

Potentiometers 
VR1 100kû lin carbon pot 

.VR2 100k12 standard vertIcal preset 

The filter described here has two operating fre- 
quencies, and at the outset this is set to the one 
at which the distortion is not being measured so 
that the signal can pass unhindered. The attenuator 
is then adjusted to give a convenient reference level 
on the millivolt meter. IOOmV or iV r.m.s. will 
probably be the most convenient. 1V r.m.s. is 
about the maximum the filter can handle without 
clipping the signal and giving misleading results. 

1f the filter is now switched back to 1kHz it can 
be critically adjusted to give the lowest possible 
reading on the millivoltmeter. The signal generator 
frequency control will probably need some small 
adjustment as well, and the scope is very helpful in 
obtaining the correct settings. This procedure will 
be described in greater detail later. 

A 

. .Ih 
1.1 

:; 

f - (-.. 

re 

- .'- '1) - 

amplifier from the signal generator. It isinevitable 
that the signal generator will have a certain amount 
of distortion on the output, and this distortion should 
be measured beforehand. 

A dummy load resistor simulates the normal load 
impedance of the amplifier, and the voltmeter allows 
the output of the signal generator to be adjusted to 
give the appropriate power output level from the 
amplifier. The filter gives a narrow rejection notch 
at its operating frequency (we will assume this to 
be 1kHz in this example), and the.signai generator 
is adjusted to this notch frequency. 

on the millivoitmeter and the signal generator has 
a distortion level of OE2%, then the distortion fac- 
tor equals (15 X IOO/I,OOO)-O2 = I5-O2 = 
j3% 

The signal generator is then switched off and the 
millivoltmeter is used to measure the output noise 
of the amplifier directly at its output terminals. If 

MEASUREMENT OF T.H.D. give a convenient reading on the millivoitmeter, say 
This type of distortion is much easier to measure, i volt r.m.s. The filter is then switched to the 1kHz 

and the basic arangement used here is illustrated in position, and then both it and the signal generator 
Fig. 1. are adjusted'for the minimùm fundamental output. 

A high purity sinewave is fed, to the input of the 1f, for instance, this leaves a reading of i5mV 
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PRACTICAL FILTER 
It is possible to improve the performance of a 

filter by including it in either a positive or negative 
feedback loop of an amplifier, depending uporn 
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The overall response of the circuit is therefore 
exactly what is required. It is flat over (and beyond) 
the audio frequency spectrum, except for a narrow 
notch of extremely high attenuation at resonance. 
The overall gain of the circuit is a little more than 
unity. 

Practical EIctronics March 1976 

Fig. 3. Full circuit diagram of the filter 

In order -to g-ive a good performance the com- 
ponents used in the filter should have a tolerance 
of 5% or better. 

One drawback of this filter is that it attenuates the 
second harmonic by almost 6dB, and -would also 
significantly reduce -the noise from the amplifier. 
This would give rather an optimistic assessment of 
an amplifier's performance. 

its resonant frequency, the negative feedback is re- 
duced and the gain of the circuit is increased. This 
counteracts the losses in the filter and gives a flatter 
response. 

At. and very close to, the resonant frequency of the 
filter, the losses in the filter are extremely large, and 
the feedback is unable to significantly compensate 
for these with the maximum closed loop gain of the 
741 circuitry set at only 12 by the first feedback 
loop. 

s P5 47kfl 

I 
C2 pF Ca ,F 

T 
R6: 

' 5XXOpF 
( 

OOpF 

I ici 

Rl R P7 INPUT R4 
21 

F 22kft 15fl -. lOOkfl 
I VRI<____ 

n 

9o9 

C6 

0V 

I-2Mfl 

ic. The circuit .operates as an inverting amplifier 
TWIN-T NOTCH FILTER with R4 and R8 setting The gain at 12. 

Probably the most simple filter That will give a 
narrow rejection notch is the twin-T notch filter. 
The circuit of a twin-T notch filter is shown in SECOND FEEDBACK LOOP 
Fig. 2, and it should be apparent from this how There 'is, however, another feedback loop via 'R5. 
the filter derives its name. T'hus as the attenuation of the filter increases towards 

Sia O 

I:'' _____ 

INPUT C Rc OUTPUT 

Fig 2. The basic "Twin-Tee" notch filter 

this is, say, 8mV, then the noise as a percentage of 
the 4 volt output level is 8X 100/4,000 = 02%. 

The total harmónic distortion equals the distor- 
tion factor minus the noise, which in this case 
equals 13%-OE2% = 11% t.h.d. 

input signal is fed to the input of the twin-T filter 
ia CI and Rl. There are two sets of capacitors in 

the filter, and these can be switched by SI to give 
a notch at either 100Hz or 1kHz. Sl also operates 
as the on/off switch. The lower value resistor of 
the network is made variable so that the circuit can 
be adjusted for optimum results. 

The ouput of the filter is fed to an amplifier 
using a type 741 ic. operational amplifier. As a 
single supply rail is used, a potential divider formed 
by R6 .and R7 is necessary to act as a centre tap 
on the supply to bias the non-inverting input of the 

Ca - 

>JJÑbJ 
II 

which aspect of performance one wishes to improve. 
Here we wish to obtain a flatter response near to 
the resonant frequency of the filter and this is 
achieved by the use of negative feedback. The cir- 
cuit diagram of a practical filter employing this 
technique is shown in Fig. 3. 

VRI is the variable attenuator, and from here the 
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VRI, VR3, C6C7, 
SK1& SK2 

Fig. 4. Veroboard details and component layout 

must 'be given the correct setting. To do this, con- 
nect a signal generator tuned to 1kHz to the input 
of the filter, and set the function switch of the 
filter to the 1kHz position. Set the slider of VR2 
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Fig. 5. Typical oscilloscope traces obtained using 
the filter: (a) balance control set roughly correct; 
(b) balance control adjusted to align tops of wave- 
forms; (c) signal generator frequency then adjusted 
to align bottoms of waveforms; (d) distortion (pre- 
dominantly second harmonic) and residual noise 
with fundamental notched out. The sinewave input 
is at 1kHz and the measured level of distortion is 1% 

CONSTRUCTION 
A ready made steel instrument case having out- 

side dimensions of 150 X 100 X 50mm provides a 
suitable housing for the Unit. 

Most of the small components are mounted on 
a piece of O-lin Veroboard having 24 strips by 
19 holes. Full constructional details of this panel 
are shown in Fig. 4. No socket is required for the 
ic. Veropins are used where connections are taken 
to the controls, sockets, etc. C2 to C7 were mounted 
on SI on the prototype. 

The general layout of the interior of the case is 
straightforward but make sure that the Veroboard 
panel is mounted in a position which enables easy 
access to the adjustment of VR2. A small mounting 
bracket for the battery is easily fabricated from a 
scrap of aluminium and glued in position. 

ADJUSTMENT 
Before the completed unit is ready for use, VR2 

L. 
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sible. The generator's distortion factor is measured 
using the set-up of Fig. 1, but of course with no 
amplifier intervening between the filter and the signal 
generator. - * 
220 

Underside of the p.c.b. with all components as- 
sembled 
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The input frequency is then adjusted to align the 
bottoms of the waveforms (Fig. Sc). The balance 
control is then once again used to align the tops 
of the waveforms, as this whole sequence is repeated 
several times until the fundamental is almost com- 
pletely suppressed, leaving only the noise and dis- 
tortion (Fig. 5d). 

NECESSARY EQUIPMENT 
It is not absolutely essential to have an oscillo- 

scope to monitor the output, but obviously this 
greatly simplifies and speeds adjustment of the 
equipment, and is the only way of being completely 
sure that the fundamental has been adequately 
suppressed. Also, it is not absolutely essential to 
have a millivoitmeter to measure the output, as 
most oscilloscopes will be capable of measuring the 
filter output level. If the distortion incudes a large 
amount of second harmonic distortion, however, it 
may be difficult to gauge the r.m.s. output level as 
it will not be a definite fraction of the peak to peak 
level, as is the case with a sinewave signal. 

The signal generator needs to be a good quality 
type and should really have a distortion level less 
than 02% if accurate measurements are to be pos- 

mended types are the Weller Marksman, Adcola Ada 
min or Antex CN. These should be earthed. 

It is at this point, when you have piece-parts and 
tools, to really read the instructions. Besides those on 
assembly there are some on using the watch which have 
important figures and there is also a separate addendum 
on bending details for a copper shield which can be 
easily overlooked. 

,, 
'_j' 

O 

-1 

USING THE FILTER 
The rejection notch of 'the filter is very narrow 

and the adjustment of the input frequency and the 
balance control of the filter is quite critical. If the 
filter's output is being monitored by an oscilloscope, 
the following procedure can be adopted in order to 
quickly arrive at the correct settings of these 
controls. 

With the controls set at roughly the right settings 
a waveform something like that of Fig. 5a should be 
obtained. The balance control is then adjusted so 
that the tops of the waveforms of the fundamental 
and first harmonic are aligned, as shown in Fig. Sb. 

heart and a nylon shirt that I got to constructing this. 

ASSEMBLY INSTRUCTIONS 
At £1795 it's obvious that an awful lot of people will 

have a go at this kit so simplicity in assembly instruc- 
tion is paramount. 

A component list allows you to first check the kit 
contents and to familiarise yourself with their shapes 
and identities. Tool requirements are next; soldering 
iron (suitably earthed), small wire cutter, fine-nosei 
pliers and non-metallic trimming tool. 

It should go without saying that anyone attempting 
an assembly of watch dimensions should have a steady 
hand and reasonable eyesight. An extension lamp and 
watchmaker's eyepiece is an ideal aid to this. 

Of course, the iron is the most important tool. The 
bi should be small. &in is the best size. Recom- 

at the position which gives the lowest indication 
on an oscilloscope or millivolt meter connected to 
the output of the filter. VR3 should be set at its 
midway setting during this operation. 

Now adjust the signal generator frequency con- 
trol slightly either side of its initial setting in an 
attempt to obtain a still lower reading from the 
output indicator. Then readjust VR2 for the lowest 
possible output. Continue this procedure until no 
further improvement can be obtained. VR2 then 
has the correct setting. 

NTEGRATED injection logic (iL) is a fairly recent tech- 
I nology which many might have heard of in relation 
to the microprocessor. 

In the beginning t'he areas of application envisaged 
embraced many of the products now made in CMOS, 
MOS and some low power rr. Wristwatches were an 
obvious area of involvement since two of the advan- 
tages of 12L are low power and low voltage require- 
ment such as provided by small Mallory cells. 

The recently announced Sinclair "Black Watch" kit 
utilises an 12L i.e. and lays at once that bane to all 
MOS users-static electricity! There are actually no 
handling precautions necessary so it was with a gay 

.5 
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The assembled watch module and copper surround. 
lt is essential that all components are closely seated 
on the p.c.b. and all lead ends cropped short or the <V 
copper screen will not fit. lt is expected that the 
screen will be omitted from future kits with circuit 
modification. 
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Mallory cells. You can't confuse the polarities as the However-accuracy is what timekeeping is all about 
clip, cells and p.c.b. are all shown in graphic perspec- and Sinclair does guarantee this to within a second a 
tive union in the literature. It remains to make metallic day with the possibility of improvement with adroit 
contact with the touch pads. twiddling of the trimmer. G. G. 

_i1 

-ii 

t 

needed as overheating can be detrimental. 

DISPLAY AND IC. 
The display has 14 pins and it s important to get the 

orientätion right and this means picking out pin 1. An 
arrowed scale-of-two enlargement parades this in the 
instructions. All subsequent handling of the p.c.b. should 
be with care as the plastics lens can easily be scratched. 

And so on to the 18 pin d.i.p. i.c. The massive indent 
solves the orientation problem. Again a quick iron is 
needed.. Part of the assembly time on this is spent in 
wrapping around a flexible p.c.b. which mates with one 
line of pins and provides contact pads for the batteries 
and touch pads for hours/minutes and minutes/seconds 
displays. This can be seen in the photograph. 

It remains to check whether the electronics are "go". 
A bulldog c1i.p is needed to make Connection to the 

ADJUSTMENT 
Mter a 24-hour "burn-in" the copper shield is box- 

fashioned and slid over the module. The watch can 
now be accurately adjusted against a time signal (TIM 
or radio). At the trimmer, approximately 10 degrees of 
rotation will produce a change of one second a day. 

The module is now ready for case assembly which 
is simple and adequately described in the literature. 

SIZE 
In common with most digital matches, the "Black 

Watch" does cover a large area of the wrist. This with 
its box styling and plastic structure would seem to make 
it liable for easy damage. 

The conventional analogue watch is reassuring with 
its protective shockproofing and waterproofing and the 
habit of assessing a watch by these criteria dies hard. 

PUTTING IT TOGETHER 
Since there is no circuit diagram, the ojily concern 

is relating, with the correct onentation, the component 
parts to the p.c.b. provided. This little square is your 
work area and familiarisation with its copper geometry 
is to advantage. After preparation with varnish (solder 
and grease are also provided) the trimmer and capaci- 
tor are added. There is no need to pie-tin anything as 
the copper, leads and solder all showed a great affinity. 
When soldering in the quartz crystal an urgent iron is 

My watch worked first time which is an endorsement 
to the excellence of the parts and the instructions. 
Obviously there will be people who will be disappointed 
at this point either through faulty components or an 
excess of zeal. Whatever-Sinclair provide a service 
guarantee for a charge of £35O; this does not cover 
the cost of replacement parts, refundable if their com- 
ponents are at fault. The completed watch is covered 
by a one year guarantee. 

_ ii-i=Ii 

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


me ¡ueuu. 

The event is in June and already 
there are more exhibitors than for 
the last show in 1974 and they 
have booked more than äouble the 
floor space so that an additional 
hail in the Centre has been taken 
to accommodate the latecomers. 

Ninety-nine learned papers are 
to be read. This, unhappily, means 
parallel sessions with up to three 
papers being presented simul- 
taneously in different locations, 
leading to a measure of frustration. 
There are to be four incoming 
trade missions consisting of senior 
communications executives from 40 
different countries and they will 

TV SAT-HOME LIÑK 
The European Space Agency is 

pressing on with feasibility studies 
on direct colour-TV reception in the 
home from satellites. At present 
TV via satellite comes in to big 
receiving complexes like Goon- 
hilly, then relayed to your local TV 
station and re-transmitted from 
there. The idea is that individual 
viewers should be able to receive 
the TV transmission direct from the 
satellite. 

Well, there's nothing really to stop 
you doing that now if you are pre- 
pared to invest a million pounds 

Among the new installations now 
being fitted are one for the Suffolk 
Police and one for the Metropolitan 
Police. Suffolk is to use a system 
based on a GEC 4080 computer 
and the Metropolitan force one 
based on Data General hardware. 
Contractors, respectively, are Mar- 
coni Space and Defence Systems 
and International Aeradio Ltd. 

Both systems make extensive use 
of visual display units as the inter- 
face with the computer and the 
IAL system, called RADIAL, also 
projects a map of the incident area 
for instant and accurate location 
data on which to base action. 

IT ?&T 
.. . 

rc1 
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COMMUNICATIONS 
This year's Communications '76 

Exhibition and Conference at the 
Metropole Convention Centre, 
Brighton, will be the shop window 
for what the British do best in 
electronics-communications. And 
so they should, having been first in 

new h.f. amplifier to be known as 
the H1140. It is a further develop- 
ment of the Marconi Self Tuning 
(MSI) range and gives a mean 
or p.e.p. output of 10kw over the 
range of 16MHz to 30MHZ. Input 
requirement may be any frequency 
within the range at any level 
between 50mw and 150mw. 

The key feature, however, is that 
it tunes itself to any frequency in 
typically three seconds with no 
knob twiddling. Of course, Marconi 
is not alone in providing this type 
of feature which enables quick 
band changing either to overcome 
propagation variations or for 
security reasons. 

Ten of the new h.f. amplifiers 
have been sold through NATO for 
installation at the Crimond Naval 
station to the north of Aberdeen. 
Due for delivery early in 1977, they 
will be used in a five-pair con- 
figuration to beef up NATO com- 
munications for Allied navies in 
Northern Waters. A subsequent 
NATO order, announced only a 
week later, is for low frequency 
drivers and amplifiers for Crimond. 
The first order was worth £400,000, 
the second £200,000. 

Nice business for starters, and 
the NATO endorsement is excellent 
for future business of which 
Marconi expects plenty. 

own problems, ¡n the space en- 
vironment, of thermal dissipation 
and equipment protection. Marconi 
Space and Defence Systems, who 
have a study contract from the 
European Space Agency, report 
that European development of high 
power travelling wave tubes is well 
advanced with 1kw already 
aohieved in the allocated band of 
117 to 125GHz. 

The home receiver will have a 
mass-produced dish some 2ft in 
diameter, expected to be plastic 
with a metallized reflective coating 
on the business side. There will, of 
course, also have to be an amplifier 
and frequency conversion equip- 
ment to feed a standard TV set. 

POLICEMAN'S LOT 
The policeman's lot is not a 

happy one. With terrorism added 
to rising figures for what we might 
call conventional crime, the work- 
load is escalating and the need 
for quick response greater than 
ever. lt is no wonder that police 
forces are investing in computer- 
ised command and control systems 
of a complexity approaching that 
used in military defence head- 
quarters. The problems are the 
same in kind,, differing only in 
detail. 

quency radio tends to take a back 
seat but I am pleased to report 
that h.f., on which so many of us 
cut our teeth, still has plenty of 
life, not only operationally In the 
congested h.f. bands but also in 

j new business. Marconi Communi- 
cations has recently announced a 
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windo 
signal 
for th 
must 

So 
more 
space 
prime 

w, the collecting area for the 
is so much reduced that, 

e same results, the satellite 
generate much more power. 
the drive is now on to get 
powerful transmission from 

the target being 2kw of 
power and this brings its 

that there are now more than 30 
automated laser trimmer systems. 
for hybrid microcircuitry, of their 
manufacture installed in Europe. 
Biggest users, however, are still the 
defence forces for range-finding, 
target-marking and weapon 
guidance. 
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tour British industry as well as 
attend the exhibition. 

Among the social events is a 
reception by Brighton Corporations 
Mayor and Mayoress in the his- 
toric Royal Pavilion. Will it all 
lead to substantial new business? 
There will be well over 100 exhibi- 
tors and all expect to do well. 

QUICK TUNING 
With so much emphasis these 

days on satellite and microwave 
link communications, high-fre- 

or so in building a steerable 85ft 
diameter dish antenna in your 
garden, together with cooled para- 
metric amplifiers and ali the rest 
of the paraphernalia associated 
with space communications. 

The reason why the big dishes 
are necessary is because of the 
comparative feebleness of the 
power transmitted from space, 
dictated by the type of payload 
put in orbit and the available 
power supplies. lt follows that if 
you reduce the size of the earth 
dish to something that could be 
mounted on the roof or outside a 

LASERS 
A recent building exhibition in 

London showed a remarkable 
penetration of laser technojogy 
into what is normally regarded as 
an industry conservative in out- 
look. There were laser plumb-lines, 
lasers for pipe-laying and trench 
digging, for distance measuring 
and for floor and ceiling alignment. 

Another popular application is in 
meteorology and, in the electronics 
industry itself, Teradyne reports 
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PRACTICAL 
PLEASE NOTE: 
Il i. In your intere,I to place a firm ELECTRONICS order with your newsagent-In 
advance. Back number, are not 
avaIlable, so make sure of your copy 
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THE BIG RED "ONE?' 
Ever since led. displays of the 

seven-segment variety first saw the 
light of day, they have suffered from 
one serious drawback-size-or 
rather, lack of itt The usual size range 
for early devices was about 25mm to 
75mm character height, which meant 

that a good pair of eyes and/or a 
magnifying lens were required tor 
easy reading. 

Of course, there are applications 
which require this diminutive sort of 
display, but manufacturers have been 
constantly aware of their inadequa- 
cies in this department and have been 
striving to compete with the larger 
Minitrons and Nixie tubes for the 
lucrative slice of the market which' 
includes all those of us whose vision 
is not quite what it used to be! 

The first step in the right direction 
came in the form of the 15mm 
Jumbo" devices which use the 

light-pipe technology to channel the 
light from single-point source l.e.d. 
chips into fair sized segments. This 
light-pipe success has now been 
followed by an even bigger 25mm 
display which is easily visible over a 
20m viewing distance. 

This new 'king-size' device is 
made in the U.S.A. by a firm called 
Industrial Electronic Engineers In- 
corporated but is available in the 
United Kingdom from the rather more 
familiar Perdix Components Ltd." 
lt is produced as a common anode 
type (1720R) or a common cathade 
type (1723R) and comes in a 14-pin 
package with 15mm row spacing so 
that it can go into a standard 24-pin 
d,i.l, socket. Each segment is lit 
'from not one but two led. chips in 
serles so that the forward voltage 
per segment is about 33v at 2OmA. 

the goodies" within. To select, kay, 
a frequency and output level on a 

signal generator of this type, one 
would simply punch in an appropriate 
string of digits to get an instant 
response, with no necessity for 
knob twiddling at all! 

This is all very well for the larger 
manufacturer, but the sad fact is 
that the nuts, bolts, and dial-cord 
approach has still been the only 
solution for us amatéurs, or has at 
any rate, until now. The range of 
c.m.o.s. logic systems, produced by 
Motorola has been mentioned before 
in this column, and a new addition 
to this range, the MC14419, looks 
like being the start of a breakthrough 
which will result in keyboards sprout- 
ing in the most unlikely places. 

The MCi 4419 is the answer to the 
keyboard-fancier's dreams, since it 
combines in one easy-to-use 16-pin 
d.i.l, package: 

A 16 key-to-binary encoder. 
A rollover protection circuit. 
A delay circuitfor key de-bouncing. 
A strobe pulse generator. 
The key switches required are of 

the simple "push-to-make' type 
arranged as a 4 X 4 matrix, and with 
a full sixteen keys to play with, there 
is plenty of scope for control func- 
tions, decimal points, and arithmetic 
operators in addition to the ten 
numeric keys normally employed. 

VERY FUNCTIONAL 
My next offering is an integrated 

circuit which has been around for 
about a year now, but, surprisingly, 
has not had the coverage it deserves. 

I am referring to the 8038 function 
generator introduced by Intersil, and 
even if you have heard of it before 

i am sure that you will agree that it is 
worth a second look (Fig. 1). 

The 8038 is a chip with universal 
appeal for electronics enthusiasts, 
because whether you are a "Logic 
person" or an 'Audio person" you 
will find it hard to resist a single 
integrated circuit which gives simuli 
taneous sine, square, and triangular 
wave outputs over the frequency 
range 0001Hz to 1MHz, If those 
features are not enough to make you 
an instant fan, then perhaps the fact 
that a voltage controlled input is pro- 
vided to facilitate frequency modula- 
tion or frequency sweeping, will do 
the trick. For the Sacrifice'of the sine 
output you can also generate a saw- 
tooth from the triangular output and a 
pulse waveform from the squarewave 
output, simply by varying the duty 
cycle, and all this is available for a 
mere £300 from amateur Suppliers. 

Before everybody starts reaching 
for their piggy-banks perhaps I had 
better be scrupulously fair. and point 
out a couple of snags! 

The biggest flaw in the operation 
of the 8038 is undoubtedly the fact 
that the sine output is not distortion 
free, and this is not really surprising 
when the method of sine generation is 
examined. The sir'e waveform is pro- 
duced by "whittling away" the 
triangular wave in the right places 
to give an approximation ot a sine 
curve, with the possibility of minimis- 
ing distortion with an external pot. 
Performance can be improved with 
an external filter if required. 

The outputs of the 8038 are of the 
high impedance type and should not 
be connected to a load of less than 
10k ohms, which in practice means 
that an Op-Amp buffer may be 
required in certain applications. 

+15V 

SIMICONDUCTÚIÍ 

0.0 

1720R 

1723R 

MC14419 

8038 
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KEY CODER 
It is the modern trend to replace 

conventional knobs and switches 
with a calculator style keyboardS 
This approach can cut out a lot of 
hardware for the extra cost of a 
handful of logic and analogue chips, 
and lends itself well to the alt- 
powerful l.s.i. technology with its 
promise of extremely low prices for 
large quantities, 

Signal generators even power 
supplies, can now be obtained with 
an led. display and a functional 
key-pad as the only external sign of 

Fig i 
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L_J 
Fig. 12. Mains p.s.u. and added regulator for Latch and Controller 
circuits 

Si-Double pole mains 
on/off. 
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a half-wave rectified and smoothed 14V for the 
MK50253 'positive supply. 

For the V + (2) supply, Dl and D2 cause a full 
wave rectified voltage at V + (2) with respect to 
0V, with a peak voltage of approximately 7V, The 

There are several 6V-0-6V, 6VA miniature trans- 
formers on the market but constructors are warned 
that those tried got fairly hot in mid-summer, even 
with no 'load. The various manufacturers told us 
that, in order to 'build a miniature transformer with 

r -------- - 
SIGNAL INPUT TO 

I - LATCH OR CONTROLLER 
TO BE ADDED FOR 

LAT OR CONTROLLER 

Dl 
- 4 TO5OH01 

1N914 PINIPIN22) _________ 

I 
+14V ICi 

I 0 578L12WC 

L O FS1 

Ti 

D2 V4'(4) 

1N914 ?i4V° 

T 
H LP1 

[ 
D3 

c:!TC2 ci 
I 

14 I 

'Sib - 

' 

c 
1N914 TJIF 

I FS 2 04 

E 
2A 

Il 
1N914 __i:, 

! 

COMPONENTS... 
POWER SUPPLY 
Capacitors 
Ci-C2 iOOF elect. 25V 

(2 off) 

Semiconductors 
ICi A 78L12WC (it 

required) 
Di-D4 1N914 (4 off) 

Transformer 
Ti 6-O-6V, 6VA minia- 

ture mains trans- 
former (Sintel, 53b 
Aston St., Oxford) 

Switches 

(PCB2) and the display PCB (PCB3) included in last 
month's car clock. The changes in design involve 
the addition of three rectifier diodes and a 50Hz 
diode to PCB2 changing the value of segment cur- 
rent limiting resistors (R29-R35), and of course 
adding a mains transformer. 

POWER SUPPLY DESIGN 
Two supply lines are required providing 14V at 

2OmA and 6V at 500rnA as seen in Fig. 12. The 
capacitors are needed in both versions. 

For the V + (4) supply, when pin A of TI nears 
its maximum positive voltage with respect to pin C, 
diodes D3 and Dl conduct to charge Cl, providing 

voltage is about 5V. This causes a 100Hz ripple in 
the display brightness, which is, however, invisible 
to the human eye. 

1f V + (2) and V + (4) had been obtained from, 
say, a single full wave rectified and smoothed sup- 
ply, as has been the case in most other clock designs, 
four rectifier diodes would have been required instead 
of three, and CI would have had to be increased to 
2,500/AF. This would have changed The peak current 
through TI from O5A to about SA, which would 
have required a transformer with a rating of about 
I2VA rather than 6VA. 

CHOICE OF TRANSFORMER 

IJLUIIJR ADDITIONS TO TE BASIC DESIGN 

* Mains operation plus Latch and Controller facilities By M. Fischer* 
.1 

Asimple and attractive mains only digital alarm current flowing between V + (2) and 0V is so large 
clock can be constructed using the clock PCB that C2 provides little smoothing and the riøple 

H. 
I 

1 io 3E1 3S 
IlinnhI. 
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The Controller turns the digital clock into a time 
switch. Typical applications in mind were to use a 
dual unit to control a Video Tape 'Recorder with a 
facility for a warm-up period, and an alarm to sound 
three times a day to remind personnel at a mail- 
order components company to get the mail to the 
local Post Office in time for the various collections. 

g-ii E 

Ici 

Fig. 14(a). Signals at points marked on Latch circuit 
(b) Signals at lC5/6 and (c) enlarged view of these 
at (8), (9), (10) 
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The Display Latch adds a digital memory to the 
clock so that, when a button is pushed or a relay 
contact is closed, the time shown 'by the clock is 
stored in a memory, without affecting the normal 
operation of the clock. Switching is provided so 
that at any time, either the time given by the clock 
chip or the time contained in the memory can be 
displayed. So far we have used this in two applica- 
tions. In the first, the unit was needed as an event 
timer to record the exact time of faults in an elec- 
trical sub-station. In the second the instrument was 
needed to record the finishing time of sailing boats 
in a boat race. 

CONTROLLER 

1J1J1JJUtJULhJ' 
Ib) 

I- -I 

____17L 
4jSbC 

H H II II 

_____________ I ,1 

TOUCH SWITCH SNOOZE 
Those who want the magic of a touch switch 

snooze control can mount the components shown 
in the circuit diagram in Fig. 13 on a small piece of 
Veroboard. 

When the touch plate is touched with a finger, the 
50Hz signal picked up by the body causes the 
Darlington pair TR! and TR2 to switch on and 
off at 50Hz, providing positive pulses for t'he snooze 
control. The touch plate can be any metal object 
such as a screw, etc. When the snooze is activated, 
the alarm tone disappears for about ten minutes. 

These are two functions which allow the mains 
clock to 'be used as more than a simple clock. 

DISPLAY LATCH 
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Fig. 13. Touch switch snooze control 

a low variation in output voltage with load, the 
transformer has to be made 'loosely", and hence 
runs hot. As this application can tolerate large 
percentage changes in transformer voltage, we have 
had some wound on a high-efficiency core, with low 
toss windings. This transformer runs remakably 
cool, and we do not recommend that constructors 
use any other if building the clock in the case 
specified. 

II 
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r-i . - 1.-1 - 
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Fig. 15. Latch circuit 
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_( I I 
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I IILL1LJJ 
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FROM - - MR50253 
SSGMENT -E 

H 
JHL 
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WORD 
MEMORY 
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INPUTS 

- OUTPUTS 

'J 

S) 

. o-o 
+12V 

R2 47kft 
10 MK50253 P1N22 +12V 

A R4 l2OkI 

O.TRII6VI _ i 
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+v 
33kfl 2 l2Okf IO F i 

412v SCIa ICIb lOnF 
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® 
I RS 

/ IC2o I2OkfL 
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- ___J - - - 
lOOnF 

1N4 C4 

lSOnF C2c 

] 

LLLLIL1 
I1LL 
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MK253 = ® cbkrF [) lC2d 

DIGIT Os - 1C3 1Cl RIO ÌC1t 
r CDAO78AE 33kfl 

LQ 
r - ____ ___ OJIPUTS - . -- _____ _: 

I dl - - - C*1IVERS 

the segment signals, into two CD4O39AE's used as a 
six word X seven bit memory (Fig 14). 

The MK50253 outputs are signals multiplexed 
from internal counters. This means that the counters 
will be incremented at times which are not correlated 
with the timing of the output signals. For example, 
DI and D2 might be scanned with the internal 
counter being 12 :01: 59 and then before D3 is 

switched on, a 50Hz transition could occur which 
could increment the counters to 12:02:00. Thus 
the time displayed in this particular Dl to D6 scan 
would be 12:02:59, which is incorrect. 

are taKen. 

A little experimenting has shown that the 
MK50253 internal counters increment on the posi- 
tive going edge of the 50Hz input signal. This 
means that one can confidently load the memory 
if the loading starts long enough after the positive- 
going edge to allow the internai counters to settle 
down and finish before the next positive going 50Hz 
edge, 20 milliseconds later. The circuit used here 
loads the memory for a 7 millisecond period start- 
ing 1 millisecond after the edge in question. 

LATCH CIRCUIT 
The Latch circuit tak'es the digit and segment 

drivers from the 'MK50253 and supplies alternate 
digit and segment signals to the display driving 
circuitry. The clock time is stored in the memory 
by using the digit signals to write seven bit words. 

In normal practice this does not matter as the 
eye just sees the time changing from 12:01:59 to 
12:02: 00. However, if the output information 
is being held in memory, it is quite possible 
that it could be written in at a time when the 
sequence of outputs is misleading, unless precautions 
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Fig. 16. Controller ciÑuit 
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Fig. 17. Example of connecting BCO switches to 
Controller for on/off switching. A box indicates as 
BCO switch with series diodes to lines LA to LO 

INPUTS FROM 
MK50253 

SEGMENT O)P 

required on PCB2 (Fig. 5) are shown here. Note that 
the rear right-hand pad on the underside was not used 
in the car clock but is now connected to the outside 
right pad on the display p.c.b. PCB4. The START 
l.e.d. becomes the ALARM ENABLE I.e.d. R61 is in 
series with SII. (Alarm circuit is given in Fig. 3) 
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Fig. 18. The positions for the additional components 
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ing and trailing edges are synchronous with the cor- segment drivers (those of an ordinary mains clock). 

230 Practical Electronics March 1976 

at the output of inverter G (7). if Si is still closed 
the output of inverter G charges up capacitor C5 
so that the corresponding input to gate D is held 
high, which holds its output low, preventing any 
further triggering of the 7 millisecond monostabie. 
This ensures that the time which is going to be 
written in the memory is. the time at which the SI 
closure starts. 

DIGIT PULSES - 

The digit outputs of the MK50253 are non-over- 
lapping sequential pulses. The segment outputs' lead- 

MEMORY WORDS 
The memory words that are going to be written in 

are selected by tle digit signals Dito D6 (connected 
to the CD4039 word select inputs), and the data 
written in is the segment data, taken from the 
MK50253. 

With S2 closed the two CD4039's "memory by- 
pass" inputs are held high. This causes internai 
switches to connect the data inputs to the data out- 
puts. The data outputs are used to drive the display 

t TR1-TR2 Any pnp small signal transistor- Relay 
BC212 etc. RLA1 2OOt-1k 6-12v 

SIGNAL PROCESSING 
The 50Hz sine wave signal input (i) is fed to a 

Schmitt trigger gate consisting of Rl, R2 and inver- 
ters A and B. The output of this gate (2) provides 
the 50Hz signal for the MK50253. This output is 
then fed to R3, Ci and inverter C, which provides 
a 50Hz square wave delayed by 1 millisecond with 
respect to that at (2). If Si is being pressed, the 
output of inverter C, having been differentiated by 
C2 and R4, causes a 1 millisecond pulse to appear at 
the output of gate D (4). If Si is not being pressed 
the output of gate D stays low. The 1 millisecond 
puise then triggers the monostable consisting of C3, 
RS and gates E and F, providing a negativ going 
7 millisecond pulse at the output of gate E (5) and 
a positive going one at the outpul of gate F (6). 
The output of gate F is differentiated by C4 and R6, 
and produces a 1 millisecond positive going pulse 

responding digit pulses. The write pulse which writes 
information into the memory must therefore start 
after a digit pulse has gone high and finish before it 
goes low. The digit outputs of the MK50253 are 
fed into a CD4048 used as a six input NOR gate. Six 
12 kilolim pull-down resistors are used as the 
MK50253 only pulls the outputs up. 

The output of gate H (8) provides one pulse per 
digit. This is then fed to inverter I. C6 and the 
output resistance of gate H cause the output of I 
to be an inverted version of the signal at (8), 
delayed by 4 microseconds (9). Thé positi'.'e going 
edge of this signai is differentiated by C7 and R15 
to provide a 3 microsecond pulse at the output of 
inverter J (10). This pulse fulfils the requirements 
of the "write pulse". This pulse is gated by gate K 
with the 7 millisecond pulse output of gate E, so 
that writing only occurs when Si has 'been pushed. 

Semiconductors 
ICi CD4069 BE 
1C2 CD4001 AE 
1C3 CD4078 AE 
1C4 CD4050 AE ' 

105-106 CD4039 AE (2 off) 
Dl 1N914 

TOUCH SWITCH 
Resistors 

Rl 820ko 
R2 l2k 
10% W carbon ' 

Transistors 

Semiconductors 
ICi CD4069 BE 
1C2 CD4001 AE 
1C3 CD4078 BE 
1C4-6 CD4050 AE (3 off) 
1C7-8 CD4056 AE (2 off) 
1C9-ii CD4070 BE (3 off) 
1C12 CD4027 AE 
IC13-4 CD4000 AE (2 off) 
1C15 CD.4001 AE 
1C16-17 CD4078 BE (2 off) J 

D1-D63 1N914 (63 off) 
TRi 2N3704 

Switches 
Sl-S12 BCO Switches (as many as required) 

R2 47ko R15 33kL 
R3-R6 120kû (4 off) R16-R22 12kû (6 off) 
R7 820kû R23 120k12 
All 10% W carbon 

Capacitors 
C1-C2 lOnF (2 ott) 
C3 .l5OnF *10% 
C4 lOnE 
C5 lOOnE 
C6 lOnF -, 

Cl bOnE 
C8-C13 lOnF (6 oft) decoupling for i.c.s. 

R2 47kL 
R3-R5 120kC (5 oft) 
R6-R11 12kí (6 oft) 
R12 33kû 
R13-R29 12kL) (17 oft) 
R30 33kLì 
All 10% W carbon 

Capacitors 
C1-C2 lOnF(2 oft) 
C3 l5OnF *10% 
C4-05 bOnF 
C6-C22 lOnE (17 oft) 

COMPONENTS... 

LATCH CIRCUIT CONTROLLER CIRCUIT 
Resistors Resistors 

Rl 33ko R8-R14 12ko (70ff) Rl 33ko 
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MK50253 have settled down. During a particular 
digit time, say Dl, the information present on lines 
LA, LB, LC and LD will correspond to the va4ue 
selected by the BCD switch Si. This binary infor- 
mation is converted to seven segment information by 
the CD4056 BCD-to-seven-segment decoder. Five 
of these segments are then compared with the 
corresponding MK50253 segment outputs by EXCLU- 
SIVE-OR gates. The comparison only needs to be 
made using the five segments shown as these 
uniquely determine the digit value. 

The EXCLUSIVE-OR gates truth table is such that 
their output is a "1" when their inputs differ. 

In. 
As shown, a single controller has two switching 

times, which sequentially switch an R-S flip-flop on 
and off. The controllers could 'be 'built with only 
one switching time, or with both switching times 
connected as switching on times, with a manual off. 

NOTE: The toned area in Fig. 6 (last month) should 
be traced out and dropped in the (entre cut-out in 
Fig. 7 (PCB2). The black lines f ioni PCBI 'to the 
tone aiea are the intereonllecting wiles to PCB2. 

In Fig. I. the V + (5) line ro 1C2 should he V + 
(3). 

.. * 

although separate displays or complex display 
switching will be required. 

CONTROLLER CIRCUIT 
The aspect of the Controller circuit which is 

common to the Latch circuit is the need to use only 
the outputs of the MK50253 when they are stable. 
For this reason gates A to I of the controller cir- 
Cuit perform the same functions as the correspond- 
ing gates in the Latch. The only difference is that 
The monostable consisting of gates E and F is fired 
every 50Hz cycle rather than only when a button 
has been pressed (Fig. 16). 

The output at (1) consists of 7 millisecond pulses 
which define periods during which the MK50253 
count will not change. The pulses at (2) are high 
at times when the segment and digit outputs of the 

to set or clear the output. This enables one to 
economise on BCD switches. For example, the f ol- 
lowing arrangement will switch on at an exact time 
defined in hours and minutes, and off up to 
several hours later, using a total of seven BCD 
switches (Fig. 17). 

This controller will switch on at AB : CD :00 hrs, 
and switch off at the next XB': C'D' :00 hrs, where 
X can be any value. 

Where, in a given digit position, there is only 
a diode to the 'Ll or L2 lines, but no BCD switch, 
this circuit behaves as if there is a BCD switch with 
its value set to "0". Where no LI or L2 diode is 
connected, that digit will be ignored by the con- 
troller. Substitutes can be used for the BCD switches 
shown. In some applications the BCD values can 
be hard-wired; in others d.i.l. pin headers and sockets 
can be used to set the times by "plugging" values 

and pins with a lønF capacitor. 
As the segment and digit drivers, and the 

MK50253 connections other than digit and segment 
outputs are identical to those of an ordinary mains 
clock, the Latch may be built as an addition to the 
latter. The 33 kilohm resistors in series with each 
segment and digit output can be mounted on the 
Veroboard rather than p.c.b. to provide input and 
output connections to the Latch. 

As described the instrument has one display which 
displays either the time or the contents of the 
memory. 1f separate displays are wanted, display 
driving circuitry will have to be duplicated, and the 
original segment and digit information will have to 
be tapped off at the appropriate points and buffered 
before going to the drivers. 

More than one Latch can be added to one clock. 

Q's output "Q" will still be high when (2) goe lo, 
and the output of gaie R will set the alarm R-S 
flip-flop consisting of gates S and T, turning the 
controller output relay on. An identical system is 
used to clear this R-S flip-flop and turn the con- 
troller output off. 

CONTROLLER NOTES 
Some additional notes as for the Latch are in 

order. For example, more than one on-off Controller 
can be added to one MK50253 clock. That part of 
the circuit shown in dotted lines need not be repeated 
-the signal produced by it can be fed to several 
controllers in parallel. 

The Ll and L2 lines and the diodes going to 
them tell the circuit which digits will be looked at 

to buffer the signal to the clock digit drivers. No 
buffer is required on the CD4039 outputs as these 
have a high current sourcing capability. When no 
word of a CD4039 is being selected, its data outputs 
are left floating, which allows the two j.c. outputs 
to be wired in parallel as shown. 

A plastic transistor-sized three terminal regulator 
A78Ll2WC is used to provide 12V for the CMOS 

and also the supply to the MK50253. 

CONSTRUCTION 
Full constructional details are not given but the 

following notes should assist. 
The units may be built on Veroboard, d.i.p. board, 

etc. All i.c.s should be decoupled between he DD 

equal" signal which occurs during a digit time for 
which no comparison is required. The other blank- 
ing signai is that at (2) which only allows a "digits- 
not-equal" signal to be passed once per digit time, 
after the MK50253 outputs, etc. have settled down. 

At the beginning of a 7 millisecond puise from 
(1), J-K flip-flop Q is clocked, and its Q output is 
set to "1". If the time indicated 'by the MK50253 is 
different to the time set by the BCD switches, dur- 
ing the following 7 milliseconds one or more "not- 
equal" pulses will apear at the output of gate P, 
resetting the flip-flop Q to "O". This will ensure that 
the output of gate R remains "O", as for it to be a 
"1", the "Q" output of flip-flop Q still has to be a 
"1" at the end of the 7 millisecond period, when (2) 
noes to a "O." If the two times are\ eaual fin-fon 

Thus with S2 closed the display shows the ordinary The outputs df the EXCLUSIVE-OR gates are Corn- 
time. With S2 open, the memory outputs will be bined by the NOR-gate "O". The output of this gate is 
the information selected by the word select inputs low whenever the BCD switch value and the 
in the same way as during writing. Thus the display MK50253 value of a digit differ. This output is then 
will now show the time stored in the memory. gated by gate P by two signals. One is the inverted 

A hex buffer (buffers L, M, N, O, P, Q) is used value cf line i and serves lo blank any "digits not 
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The. Black Wàtch kit 
At £14.95, it's 
*practical-easily built by 
anyone in an evening's 
straightforward assembly. 

* complete - right down to 
strap and batteries. 

* guaranteed. A correctly- \1 
assem bled watch is 
guaranteed for a year. It 
works as soon as you put the\ 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day- but 
building it yourself you may be 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

IThe Black Watch by Sinclair is unique. 
Controlled by a quartz crystal... 
powered by two hearing aid 
batteries.., using bright red LEDs to 
show hours and minutes and - minutes and seconds... it's also 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 
noflash. 

. The Black Watch kit is unique, 
too. lt's rational-Sinclair have 
reduced the separate 
components to just four. 
lt's simple-anybody who can 

use a soldering iron can 
7 assemble a Black Watch without 
difficulty. From opening the kit to 

wearing the watch is a couple of 
hours' work. 

Now...the most exciting Sinclair kit ever 

232 Practical Electronics March 1976 

The special features of The Black Watch 
Smooth, chunky, matt-black case, Large, bright, red display-easily read 
with black strap. (Black stainless- at night. 
steel bracelet available as extra - Touch-and-see case - 
see order form.) no unprofessional buttons. 

Runs on two hearing-aid batteries 
(supplied). Change your batteries 
yourself-no expensive jeweller's 
service. 

I 

s'. 

IL 

:!1J 
L- - I 
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I I 

Name 
I 

iIiiAddress 
. I 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PEli 4HJ. PE/3 
Tel: St Ives (0480) 64646. 
Reg. no: 699483 England. VAT Reg. no: 213 8170 88. Please print. FREEPOST-no stamp required. *Delete as required - - - - --- ---fl - --w- 
Practical Electronics March 1976 233 

Take advantage of this no-risks, 
money-back offer today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit in original 
condition within 10 dayè and we'll 
refund your money without question. 
All parts are tested and checked before 
despatchand correctly-assembled 
watches are guaranteed for one year. 
Simp!y fill in the FREEPOST order 
form and post sttoday! 

Price in kit form: £14.95 (inc. black 
strap, VAT, p&p). 

--- - - -----m 
To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE1 7 4BR. 

Please send me Total £ 

(qty) Sinclair Black Watch I enclose cheque for £ ................................... 
kit(s) at £14.95 (Inc. black made out to Sinclair Radionics Ltd 
strap, VAT, p&p) and crossed. 

(qty) black stainless-steel * Please debit my Barclaycard/Access/ 
bracelet(s) at £2.00 American Express account number 

(inc. 

VAT p&p). ............... 

i 

custom-builtforthem using 
state-of-the-art technology- 
integrated injection logic. 

This chip of silicon measures only 
3mm x3 mm and contains over 
2000 transistors.The circuit includes 

a) reference oscillator 
b) divider chain 
c) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip istotally designed and 
manufactured in the UK, and is 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 

which reduce the frequency from 
32,768 Hz toi Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7-segment LED displays. When the 
display is not in operation, special 
power-saving circuits on the chip 
reduce current consumption to only 
a few microamps. 

LED display 

The kit contains 
1. printed circuit board 
2. unique Sinclair-designed IC 

3. encapsulated quartz crystal 
4. trimmer 
5. capacitor - 

6. LED display 
7. 2-part case with window in 

position 
8. batteries 
9. battery-clip 
10. black strap (black stainless- 

steel bracelet optional extra- 
see order form) 

11. full instructions for building 
and use. 

All the tools you need are a fine 
soldering Iron and a pair of cutters. 
li you've any queries or problems in 
building, ring or write to Sinclair 
service department for help. 

Quartz crystal 

2000-transistor silicon integrated circuit 

The Black Watch-using the unique 
Sinclair-designed state-of-the-art IC. 
The chip... .. .and how it works 
The heart of the Black Watch isa A crystal-controlled reference is used 
unique IC designed by Sinclair and to drive a chain of 15 binary dividers 

Complete kit 

£14195!. 

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


234 Practical Electronics March 1976 
j 

BF.O. R EADERS interested in short wave 
. reception who at present use 

a b.f.o. with the normal coil 
+6V arrangement may like this circuit 

Rl27kO 83 IOkO TCr!;ll3oPF 
which will enable them to achieve 

. 
a higher stability osci'lator. 

The circuit shown in Fig. i is 
an oscillator based on the Pierce 
arrangement. The series resonant 

Ib 
BFIIV frequency of the crystal is 442-kHz 

_____________________ 

I-' 
J 

but it can be raised -by adding 
series capacitance. About 500pF is 

VR! 
-required to achieve the popular 

82 IOkL) 
25kO c2ToF 

C3 7O Cb IOpF working frequency cf 455kHz. This 
T T is made up with a 35OpF fixed 

capacitor and a lOOpF trimmer in 
parallel for fine adjustment. 

Fìg. i 

E. Vaughan, 
High Wycombe. 

volume control. In this way, the 
signal presented to the external 
amplifier is independent of the tele- 
vision volume setting. 

At this point, the signal has not 
been processed by the television 
audio circuitry, it does not suffer 
from the distortion associated with 
such circuits, and is suitable for 
reproduction through high quality 
audio Systems. 

The input impedance of this cir- 
cuit is around 500kiL so it will not 
load the television audio circuits. 

After amplification, the signal is 
presented to the external amplifier 
through TI, the primary of which 
is the collector load of TR2. 

Transformer TI must be a mains 
type so that one may be confident 
that the insulation between the pri- 
mary and secondary windings can 
stand accidental mains voltage. and 
provide the necessary degree of 
safety. The transformer can be 
any miniature mains type, the 

oft the television audio board or 
tuner. The value of the resistor 
R should be chosen according to 
the formula: 

VS-9 - 
-j--s-- 

k 

The circuit was tried on a few 
different TV sets, and was proved to 
be capable of producing sound of 
truly high quality. 

M. Greenfield. 
Leeds 

TV SOUND ADAPTOR 
MOST television sets do not em- 

ploy a mains transformer and 
may not be connected directly to 
external amplifiers. There are some 
sophisticated commercial units 
which deal with television sound. 
but these are rather expensive. The 
circuit iii Fig I overcomes this 
problem economically and main- 
tains the required electrical isola- 
tion of the television. 

The input to the circuit is taken 
from the top of the television 

TO AMPLIFIER 
INPUT 

g. 

N A selection ot readers 
suggested circuits. lt 

¿ 
Ill! 

should be emphasised 
that these dasigns have 

not been proven by us. 
They will at any rate 
stimulate further thought. 

J, 

Any idea published will 
be awarded payment 
according to its meriti. 
Why not submit YOUR 
IDEA? 

Please Note 
Articles submitted for 
publication should con- 
form to the usual practices 
of this journal, e.g. with 
regard to abbreviations 
and Circuit symbols. 
Diagrams should be on 
separate sheets, not In- 
serted in the text. 

secondary winding should be pre- 
ferably 24V or more, so that the 
signal is not attenuated too severely. 
The output impedance of this sys- 
tem is extremely low, allowing for 
a perfect match to any amplifier. 
and a long interconnecting cable. 

For best result, R5 has to be 
the nearest value to the d.c. resis- 
tance of the transformer's primary 
winding. When R5 has een chosen 
correctly, the voltage at TR2 col- 
lector should be about 6V; if it is 
not R4 should be increased or 
decreased as necessary. The preset 
VR2 should be adjusted to the 
highest possible output without run- 
ning into distortion. 

The current consumption of the 
unit is around l5mA at 9V. The 
supply voltage V, can be tapped 
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supply and will in fact operate satis- 
íactorily on any single unregulated 
supply in the range 12 to 30V. 

The circuit shown is for use with 
a magnetic cartridge. ICI provides 
most of the overall gain and the 

Practical Electronics March 1976 

ridges other than magnetic, R2 
should be adjusted to suit the manu- 
facturer's loading recommendations, 
and Rl should be selected to give 
the required ac. gain. A second 
switched input is provided for con- 

with negligible hum, noise and dis- 
tortion, even with 3 volts of ripple 
on The power supply. 

M. W. Clarke, 
Princes Risborough. 

235 

MOST i.C. pre-amp circuits specify 
the use of specialised, and 

sometimes hard to obtain, integrated 
Circuits. There is no reason, how- 
ever, why the ubiquitous (and 
cheap!) 741 should not be employed 
in this application. Fig. I shows 
a circuit using these which does not 
require the normal dual power 

Fig. i 

network C3 R4, C4, R3 provides 
RIAA equalisation to within 1dB 
between 20Hz and 20kHz. lC2 is 
the active element of the tone con- 
trol which provides ± 10dB of con- 
trol of bass and treble. An input 
level of 4mV gives an output of 
around 500mV at 1kHz with the 
tone controls flat. For use with cart- 

TO OTERCAEL 

nection to a tuner, etc. and has a 
sensitivity of approximately 500mV. 

The layout of the preamplifier 
is not critical provided that normal 
screening precautions are observed 
on all signal leads longer than 2 or 
3 inches. 

The prototype was built on Vero- 
board and gave excellent results 

VP 

Cl 
I R6IkO 

C8 O-7 
Rl I I 

R9 P2 
I 

2 7kU I o 

+2 TO +)V p 

0kO 
. (oiP 
LOG 

/2 + 2 TO BALAN 
vatS +30v TP 

HIGH QUALITy STEREO PRE-AMPLIFIER 

C3 

OOOp 
3,F 

SkU 

RECIPROCATING TOUCH SWITCH 

Fig. i 

DESIGNED to operate a bedside 
lamp (using the remaining con- 

tacts RLA2), the circuit shown in 
Fig. i uses an interesting form of 
bistable, which unlike conventional 
types, does not need a steep rising aA2edge to trigger it. Despite its limita- 
tions (it will not operate at more 
than 08Hz), it does away with the 
need for a Schmitt trigger. 

The Zener diode was found to be 
necessary to limit the input to three 
volts otherwise when a signal is 
applied to the touch plate the bi- 
stable becomes free-running. 

Miss V. Mouricio, 
Lingfield. 
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Toe circuit in Fig. I shows a 
simple regulator suitable for 

feeding the ZN414 radio receiver j.c. 
Tihe ZN414 is very voltage conscious 
and both the diode and transistor 
drive circuits recommended by Fer- 
ranti do not stabilise the supply 
well enough to compensate for fall- 
ing battery voltage with a conse- 
quent loss in gain. Also it is usefül 
to be able to adjust the supply 
voltage to the i.cin order to obtain 
the optimum gain/selectivity con- 
ditions. 

TR! operates in the emitter fol- 
lower mode. When the voltage at 
the base of TR2 rises to O7V, TR2's 
base drive via Rl is reduced, holding 
the output to a value preset by VRI. 
Capacitor C2 is present to maintain 
stability. 

M. J. Meaken, 
Gatley. 

SIMPLE LOW VOLTAGE REGULATOR 

Fig. i 

TR3 supplies the current to drive 
the motor and lamp. R6 keeps the 
current to belQw the Ic max. of 
TR3. VR1 adjusts the speed of the 
motor and also the brightness of 
the lamp 'which is inversely pro- 
portional to the speed of the motor. 
In this case the motor is not turned 
on because of the 0" input to 
TR L 

With no light present on the 
ORP12 one of the inputs to the 

the other input automatically be- 
comes "I". An output of "O" is 
produced and this is fed into the 
second NAND gate producing an out- 
put of "1" which is fed mito the 
base of TRI. This transistor 
switches TR2 to the logic level and 
then TR3 starts to conduct, produc- 
ing a current which drives the 
motor and lamp LPI. Due to 
greater current consumption of the 
motor the more the bulb light 

goes. Any motor of 3-6V can be 
used. 

The lamp indicates if the circuit 
is working since sometimes the 
motor will not work until VR1 is 
set for high speed. 

The operation may be reversed 
4y connecting the base of TR1 to 
the output f the first NAND gate. 

P. V. Saduikis, 
Leeds, Yorks. 

therefore the output is at "0". 
The ic. is a DTL 930 which 

needs a supply of SV and this is 
achieved by using a Zener diode of 
5IV with a rating of 400mw, in 
conjunction with a 22 ohm resistor. 
This output is fed into the base of 
TR!. The base emitter voltage is 
kept at 06V by R4 and the base 
emitter voltage of TR2 is kept 
at 06v by RS. This resistor also 
drops the voltage for TR3 and pro- 
vides base current. 

1OcIM ¿ 
VRI 

Dl 400,,.A ____T 51V 6V lSo,,A 
LIN. 

R7 

. 02 INLI 36V 

\\ W 

Fig.1 

first NAND gate is at "1" and diminishes the faster the motor 

LIGHT OPERATED SWITCH AND MOTOR DRIVER 

T HE purpose of this unit is toR3 
operate a motor when light 

stops falling upon the light depen- 
kIl 

the gate is at "O" in positive logic. 

dent resistor. When light is falling R? I 

"°ii...._ 

upon the ORP12, it conducts and LI 
SCIOB 

BCIOB 

One of the gates is kept permanently 
1Z 

I 1k?? 
R? 1R3 T 

at "1" by Rl and therefore since it 
is a NAND gate, the output is "1". 

BI 

I 6k?) 

4028 8V I 
The second NAND gate acts as an 

R6 

INVERT gate by having one of the 
k?) inputs kept at '1" permanently, 

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 Please send me .......... (insert no.) Videomaster Mk. Ill kits at £21.55 ea. inc. VAT. P & P 

I enclose my cheque/money order for £ ............ 
I . Tick ifVHFModulatorrequired -1extra 
I I 

I 
NAME - 

-S,.. 

ADDRESS . ,. . - 

I . LLYI__. -- ReQ No. i5532 J 

Practical Electronics March 1976 

The famous Virleomaster is now 
available for you to make. lt plugs into any 
standard UHF 625 line TV set, and it shouldn't 
take you longer than a few hours to build. 

POST TODAY TO: 

drilled and prepared p.c.b. . . . handsome plastic 
box .. . control leads .. . complete step by step 
assembly instructions. .. Runs on a PP7 9 volt 
battery .. . and has logic and analogue "state 
of the art" Circuitry all with National Semiconductors 
CMOS devices:. . with full specification. 

The cost? Only £1 9.95 (+ VAT) 

---------------------- 1 

Videomoster Ltd . 

119/l2OChanceryLane,LondonWC2A lOU kA 

urge all good electronics 
enthusiasts to play the game 

The best thing about the Videomaster, In detail The Videomaster Mk. Ill has eleven 
Home TV. Game Mk. Ill is that the sheer Integrated circuits . four transistors 

pleasure of building it ¡s immediately followed eleven diodes . . is easy to build .. with no 

by the excitement of playing three fascinating 
alignment necessary because with ready-built 
and tested transistorized UHF modulator, is 

games. complete with all parts. .. including fully 

/ 

Videomas ter 

I jj, 
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back up service to ensure your success 

The following isa selection of some of the more popular kits - * Mullard CCTV Camera * PE CCIV Camera 

Mistral Digital 'Clock (Kit £1250 Inclusive) 
* Electronic Ignition * Sound Operated Flash * PW TeIe.Tennis Game * UHF Modulator * Bench Power Supply * Wobbulator * All ETI Top Projects * Many of the Elekior Projects 

NOTE PC Bs for most published projects available to order 

CROFTON ELECTRONICS LTD 
Dept E 124 Colne RoadTwickenham.Middx 01 898 1569 

CARDIOID 
DYNAMIC ' -, -. 

MICROPHONE 1 

Model UD-130. Fre- 
3 WATT STEREO (I 4 I) 

quency response 50- 
PER CHANNEL 15,000c/s. Impedance 

Dual 50K and 600 ohms, AMPLIFIER 
£7.50. 26p P. & P. £430. l6p P. & P. 

All above prices include V.A.T. LARGE S.A.E. for List No. 12. 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BU IBA 

r- Y V ri ri i i ¡ r DEPT. PE. P.O BOX 3 (VATPdd2S'lIf 
F 11 I I i I I Il I I 

ST. NEOTS, CAMBS P P ante 

V I I -- I I I I -- i__J I I___J PE 19 3J B 0,dees oae' 55 free ot P & P 
add Op n irre Ei 

FREE Brochure 
on New KITS 
Whether professional. 

student, teacher or amateur, 
' 

the field of electroncs can open 
up a new world for you. 
Send l5p to cover postage 

r& . LJ [____ 

CROFTON dont 'usi sell kits, we offer you a technical 

42 x 42mm meters mA, lOmA. 

lOOmA, 500mA, £276. l6p P. & P. 

60x45mm meters 50A, lOOtaA. 
F 

i \_. 500A and I mA VU meter, £2'92. 

- llpP.&P. 

Edgewise meters 90mm X 34mm 

ImA. £340. l6 P. & P. 

4jin X 3in METER. 3OpA. - 
_____________________ M U LTI- 
SOpA or lOOpA,L385. l6pP.&P. 

METER 
TAPE -, 

Model III-2 RECORDER 
''s C 

LEVEL 20,000 ohm/ 

METER . volt. £6.90. 

26p P. & P. '"' 
SOOpA. 80p. lOp P, & P. 

2200. 25V lip Ji I for ONE MONTH Only- 47u, 50V lOp 
tOp, 50V Op 

orders received after 15 MARCH may be refused. lop, 25V Pp 
4'7p. 25V Sp 

DISCRETE T.T.L. IC.. TRANSFORMERS 
BCIS2 lop 7402 lop 25-O-25V at 4A ra-00 ELECTROLYTIC-AXIAL 
8C184 

. 

BC213 
lOp 
lip 

7404 
7410 

lop 
lOp 

MTIO2AT 
MII23AT 

£3.00 
£1015 

22000. 10V 
1500M. 16V 

2 fo, 25p 
2 for OSp 

262219 23p 7420 lop MT2O6AT £4.00 1500. 63V 2 for lip 
262484 Mp 7430 lop Ali T,6nnlorin.,. poil frail 1000,03V 2 for lip 
262905 up 7473 20p 1008.25V 2 for lip 
265455 33p 7475 20p 1000. 10V Olor lop 
MPSLOI 
MPSLS1 
MPSUS7 

OSp 
Oip 
Sip 

7478 
743g 
7403 

20e 
£1.60 

6p 

PLUGS AND SOCKETS 
Cannon LNE-.11C 
Cannon LNE-32 

£2.34 
£104 

50M. ISV 
dip, 25V 
22M.1OV 

2 tor IP 
2 for Sp 
2101 iP 

210300 lOp 74121 iSp Cannon 3-lIC £51 
ZTXSOI 14p 74122 

74133 
409 
SOt, 

Cannon 3-14 
Cannon 5-lIC 

SOp 
£3.30 

74150 £3-00 Cnnon S-32 £1.70 POLYESTER (C260, C281. etc.) 
LINEAR I. JOCk SkI. Sl.reo 29p 0022M (0201). 254V 5 for lop 
CA3046 609 'I. Jaok Pio5 Storno (Until) 50p 0'033p (0281), 250V 5 br lop 
FET-MOPA £230 3'SWnt J.CIs Ski. IP 033M. 250V 51er iSp 
LM3I8 U-00 CMOS IC.. McUordo RSe 20P 0-476. 2500 510, OSP 
64C1306P O UC14011 lip 0'68p. 250v . S tor iSp 
MFC4006B SOp MC180I6 SIp O'OlSp. 250V 5 for Oip 
26424E £1.00 MISC. 00226 (C280), 254V 5 fOr 20p 
705 
PIO 

Olp 
Mp 

VU. M.fora (Minhntls'l) 
MInimInO COInpIet. KIt 

£1.50 
£40.50 

0033M (COlO). 254V 
00474. 250V 

5 br 2Op 
51er 20p 

741 2OP DIODES 0068M. 250V 5 for Oip 
74ISCP £1.10 3 fOr lop Olp, 254V 5 ter Oip 
748 Sip OPI Op PANELS AND PCi. 0-150.254V 510, 209 
555 48P 15J50 lop' PE Ulni..onlO. EA000 £2.80 0'220'22p. 350V , 51er 3Sp 

64001 ' Sp MIflInottIC POU. EAOII £1.60 0'33p, 250V 51er 3Sp 
164007 10e Mlnl.nle-6 0001P0.itn £2.06 0476, 250V 24or iSp 

MENEAS 65401 lip MInImIn-O front pArral,, 064M. 254V 2bOr 3Sp 
611 ooll.Oa, (400rrrW) Sp BAld Oip road)' anedleid 6 prInted £411 10M, lobolar nich 24p 

VERO CARDFRAME SYSTEM 
Cian KUVIF £11.00 
End angie, (PR). HWVIF SIp 
Sin Modolo. KOVIF £2.48 
4h Modobn. K4VIF £1.80 
21e Penol. F2VIF iSp 
lIn Panni. FIVIF 
PIog. lSl24/SS31 

Sop 
SOn 

SkI.. 19l25/SF31 Pop 
Caed HindI,, 
Vnroboard (panaI) £100 

101o, lOp 
Tsp 

VorOboird (1,10491.) .426/10012 TOp 

RESISTORS 
SIngin. 100k LIn 02p 
Tendent. 100k Log (2 dB) TSp 
FIend, Matai Onldi 1W 
Flood, Carbon Fil,', W 

2)p 
IP 

Moltllo,n Carnr.t Prelni. 159 
Single Torn Cerinnt Preset. OSp 
SinQle ToOfi Carbon Preset, OP 

WIRES ANO CASLES 
UP 202 Coi,. (WhIte) Op 
7/0.2 arriO SOrnenod reblo On 
HOOK-UP WIREl 
25 PAIRS. 24 S.W.0. solid, 
wIll, P.V.C. InSolation 
36 n 7/02 all 00109,6 dIffa,anl 

209 

(Stranded) 'Op 
(Price. par rnara) 

3' 

I FANTASTIC OPPOR- CAPACITORS TANTALUM BEAD 
lip 

TUNITY to stock up 
i 

CERAMIC 
680pF,30/50V 5fo lip 

i 
iOpF. 3050V Sto, lip 

I 016. 35v 
ion6,35v lip 

047M. 35v lip 
i 

i 

i 

with quality corn- 
i 2O0pF. 30)50V 560, 12p 

O.O4YPF. 30/50V 5to, lip 
ISA. 35 lip 
226. 25V lip 

ponents at slashing 
i 

0'0476F. 30150V 51er liP 
O 16F 30150V 60 

I 

41p, 35V iSp 

I 
lOA. 16V iSp» 
10v. 20V lOp 

i 

I 

i 226, 16V iSp 
price reductions. Avail- I i 

41. 62V iSp 

i ELECTROLYTIC-P.C. I 
I30. 30V ISp 

able at these prices I 
1000610V 

I i 3306. 25V 22p 
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fire twice. 1f a number is entered LOCK BOLT 
BULB ETC. 

twice its corresponding flip-flop will 
set all the flip-flops after it. If an 

Fig. i unallocated number is entered then 
the alarm will sound, and can only 
be stopped by pressing the reset TI 

03 BFV5O DI 
+5v ICI 2 PIN4 

button, which also clears all the 
I I I3 PINI 

flip-flops. 
ÌI2V 

22kû 

N. M. de Smith, 
BI' 

V ¿svl 

London. JI2 

J Kb PIN7 

Fig. 2 
tS6V 

inputs of the next stage and the J 
and K inputs are left free. When 
flip-flop 1 (ICla) is reset its Q out- 
put goes to logic O. This resets 
the next stage and so on to flip- 
flop 4 IC2b). With the Q output of 
1C2b at logic O. the output is in- 
activated. This means that each flip- 
flop has to change state in turn 
(enabling the next stage) for the 
output to be activated. 

To enter a chosen number, the 
number is set on the I-pole 12-way 
switch and S3 is pressed. The 
two NANO gates eliminate switch 
bounce so that the flip-flops do not 

SI 

ICI SN77i 1C2 SN7I.75 

RL.B 

1C3 

OUTPUT TO 

IC2 

9 

R2 22kO 

TR 2 

DIGITAL COMBINATION LOCK 

THE flip-flops (Fig. I) have their 
outputs connected to the clear 

05 

tk 4VE 

o 

FUSE MONITOR FOR CARS 

SUPPLY LINES 

A FUSE SOX 

____// ____// ____// 

FS3 

Rj 

Li. 
j 

I I 

j 

Fig. i 

FUSES have a nasty habit of blow- 
ing at very inconvenient times, 

such as when its dark, cold or wet. 
This simple arrangement can pro- 
vide an easy-to-see monitor as to 
the state of the fuses and thus can 
save a lot of bother. 

The circuit is very straightfor- 
ward; light emitting diodes are used 
in series with 27ktì resistors across 
the various fuses. A further 1k 
resistor is connected from the 
chassis to Rl. When the fuse is 
good the led. and Rl are shorted 
out and the l.e.d. remains off. How- 
ever, when the fuse is open cir- 
cuit, current flows through the led. 
and a fault is indicated. For posi- 
tive earth operation the l.e.<l. must 
be reversed. 

A.Foster, 
Germany. 
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ing the value of R7: 

R7 Supply volts kilohm - 20 
The curreni required is approximately 22mA (44mA 
for stereo version). 

SENSITIVITY IMPROVEMENT 
At 500mV the sensitivity will be adequate for 

most monitoring applications, but it can be im- 

2. Replace the 82v Zener diode with a lower volt- 
age type (minimum value equal to the voltage at 
TRi collector plus F5V): at best this will only 
allow the gain to be doubled, and the threshold 
discrimination will be widened with consequent 
diminishing of the visual impact of the l.e.d. out- 
put. 
The maximum sensitivities achieved with the 

original units were in the range 25 to 4OmV. * 
240 Practical Electronics March 1976 

version are illustrated in Fig. 4, and it must be 
noted that it will be difficult to fit the components 
unless the low wattage types, as specified, are used. 

For long term reliability C2 should be a tantalum 
capacitor as specified. 

POWER SUPPLY 
The circuit will work to specification with a sup- 

ply voltage in the range 16 to 24v, and this falls 
within the supply range of the majority of pre- 
amplifier designs. Sensitivity outside these limits 
may not be according to the specification, but a 
range of 12 to 30V can be accommodated by chang- 

1. Replace R2 with a 1M!l variable resistor 
2. Vary R2 to set the voltage at TR2 collector to 
(no more than) +3v. 
3. Measure the resultant value of the variable 
resistor and replace with the nearest preferred 
value fixed resistor below that measured. 

There are two other methods: 
1. Reduce the value of Rl (lower limit 470 ohms): 
this will give a significant increase in gain, at the 
expense of a lowering of the unit's input impe- 
dance, and it may need to be driven from a low 
source. 

PEAK LEVEL INDICA TOR 
continued from page 204 

When the negative voltage at TRi's base dis- 
appears TR! and TR2 revert to their quiescent state; 
but TR3/4 will remain cut off (D2 "on") until C2 
has charged to about + !V via the !.MCÌ resistor. 

CONSTRUCTION 
All components are standard items and they may 

be accommodated on a printed circuit board measur- 
ing only 65 X 4cm (stereo version). The board 
layout and printed circuit pattern for the stereo 

proved upon, if required, by modification of com- 
ponent values around TRI. 

As mentioned earlier, the gain of the first stage 
is determined by the ratio R2/Rl, and the value 
of R2 has been specified very conservatively to 
ensure that the stated sensitivity figure will be 
met, even with a relatively low gain transistor at 
TRI. But a decent BCIO7 will allow for a con- 
siderable increase in the value of R2, with a 
commensurate increase in overall sensitivity. To 
determine the optimum value: 

Fig. 1 0V 1 

C .lsOo 

THE circuit in lig. 1 is similar 
to the Autotone published in 

P.E. about a year and a half ago. 
The ring counter has been re- 

placed by a triple i.c. system. An 
SN7413, Rl and Cl forms an oscil- 
lator which then drives a 7490 
decade counter. This then feeds a 
7442 decoder which sequentially 
pulls resistors Rl-lo to earth. The 

frequency of operation of the 
asta'hle TRl and TR2) is there- 
fore determined by which resistor 
is grounded. The resistor values to 
provide reasonable operating fre- 
quencies of the astable were found 
to lie in the range zero to about 
lOkfì An absence of one of the 
resistors provides a break in the 
sequence. 

TR3 provides an output suitable 
for driving a loudspeaker. lt must 
be borne in mind that the sequence 
of flotes will repeat themselves as 
the 7490 resets to zero after a count 
of nine, but interesting tunes can 
nevertheless be composed. 

C.R. Batchellor, 
Brentwood. 

Ri-IO 

L 

il 

1 IS 0071 0071 OCiO a______ l2 ¿ 15 

le 131 

.1O 
ht 12 

FO22pF 
IO 

SNZI3 SN742 

7 3 8 II 91E!IIIIl (2 __ kO k 

UTO TONE MK 2 
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Ready built. Pre-aligned and tented. 
Seas. 2O-560nV for 9-16V org. 

be iltted earth operation. Can to 
almost any FM VHF radio or toner. 
Stereo beacon light can be fitted il 
required. Foil detallo and in- 
.tructions (inclusive of hints and tips) 
supplied. £625 plus lOp P. & P. 
Stereo beacon light if required 45p 
entra. 

o 

QUALITY RECORD PLAYER AMPLIFIER NE. U 
A top quality record ployer amplifier employng heavy 
duty dooble wound moine tranclormer, E0C93, ELS4, 
and rectifier. Separate Baer, Treble and Volume controls. 
Complete with Output troneloriner matched for 3 ohm 
speaker. Sise 7m wide X 3m deep X 6h, high. Ready 
built and tested. PRIVE £6-SO. P. fi P. oo,. 
ALSO AVAILABLE mounted on board with output 
tranoformer and speaker. PRICE £7.75. P. & F. £1-SO. 

dSp. 18 X fils,, 3 nr 15 ohow.fi2-50, F. fi P. 79p. E.00.I. 
8 X Sin. S ohs, with high (Ion magnet £2.06. P. 5 F. SOp. 
E.M.I. 134 X Sin, with high 110w ceramic rnagsset with 
poraatin tweeter 3. or 15 ohm £4.12 P. 5 F. OSP. fiNi. 13 X Sin 3,8 or 15 oben with inhoilt tweeter and 
crossover network £550, F. fi P. SOp. 
E..M.I.tweeter. Appron. 3. Available 3 or 8 nr 10 ohms. 
£2.00 + 25P. P. fi P. 

"POLY PLARAR" WAFER-TYPE, WIDE RANGE 
ELECTRO-DYNAMIC SPEAKER 
Sine 114' X 14(4' X 1',' deep. Weight lOon. Power 
handling 10W r.m.n. 440W peakl. Impedance S ohm only. 
Itesponne 40Es-20kb. Can be mounted on crilings,,rall.. 
Send SAE. for details. Only 27.68 each. P. & P. 'lOp. 

Now also nswilahle 8', 10 c'atto I-.me. 20 aatt peak 
40 Ho-20,000 Rs. Overall depth I'. ideal for UI-Flor for 
ose in ears. £518 + ¿OP P. fi F. 

to follow each other. 
Fully shrouded nection wound Output transformer IO 

match 3-55G speaker and 2 independent volome controls, 
and separate bare and treble controls are provided 
giving good lift and rut. Valve lIne-op 2 ELS4s, ECCS3, 
EF0S und EZ8O rectifier. Simple inrtroction booklet 
Isp X BAR (Free with partn). Ali parts cold separately. 
ONLY £1200. P. fi P. LI-Li. Also available ready built 
and tested £1650. P. fi P. Li-10. 

SPECIAL OFFER 
Limited number of the lateet BOR CI 41R1'AutojSlaOoal 
changer de-luxe. Lightweight tubular are, eor.ing levee 
bias rnmpenoator £1400 + £110 P. k P. 

OUR PRICES INCLUDE VAT AT 
CURRENT RATES 

Open 9.30-5.30 Monday te I HARVERSON SURPLUS CO. LTD. I (Please write clearly) Friday. 9.30-5 Saturday I 

Closed Wednesday. I (Dept. P.E.) 170 HIGH ST., NERTON, LONDON, S.W.19 Tel.: 01-540 3985 PLEASE NOTE:P.&P. CHARGES 
Peices and specifications Correct I Ajen. roir,airs fece. Iosa/. Wienbiedor. Tabo Si.slsoo QUOTED APPLY TO U.K. ONLY. 

P. & P. ON OVERSEAS ORDERS ottime of peess. Subject to I 
ofterufion wilhoot notice i SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

I CHARGED EXTRA. 

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
input. Four switched fully smoothed D.C. outputs giving 
6V. and 74v. and 9V. und 17v. at lump on toad. 
Fittedinoulated output terminato und pilotlamp indicator. 
Kammer finish roetol paar overall rizo 6 X 34 X 24. 
Ready built and Price £635. P. & P. 85p. 
VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 5410. wide. Our price £1.80 pd length. P. £ P. 30p 
por yd. (min. 1 pd.) SAE. for vampiro. 

RARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wosmd fully 
isolated mains translonner. rectifier and ECLOI triode 
pentodo valve as audio amplifier and power output 
stage. Impedance S ohms. Output approx. S'S watts. 
Volume and tone Controls. Chassis size only 7m, wide 
X lin, deep X 6k,, high Overall. AC mains 2001240v. 
Supplied absolutely Brand New completely wired and 
looted with good quoiity output transformer. 

P. t P. SOp. BARGAIN PRICE 

BRAND NEW MULTI-RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: O-210-240v. 
Srcondarysomhinations O-5-10-15-20-25-30-35-40-60v. 
half wave at 1 amp. or 10.-O-10. 20-0-20, 30-0-30v. at I amps foil wave. Sise lin, long X lilo. wide X 3m. 
deep. Price £2.70. P. & P. 76p. 
MAINS TRANSFORMER. Por power supplico. 
Pr,. 200/240v. See. 9-0-9 at 500 mA. £135. P. & P. 35p. 
Pri.200/240v.Sec.12-0-llatlasup. £150. P. & P.55p. 
P14.200/240v. Sec. 10-0-10 at lamp. £220. P. & P. 70p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PEE-AMPLIFIER 

For PU. Tape. Mike. Guitar, etc. und suitable for 
use with valve or transistor equipment. 9'lOv. 
battery or from lf.T line '200(300v. Frequency 
response 10Es-25KHz. Gain 20dB. Solid rncap' 
salation stur 12 X 14 X r. Brand new complete 
with instructions. Price £150 P. 0 P. lIp. 

STEREO-DECODER SIZE 2"x3"x r 

SPECIAL OFFERS 
Nullard LPIISS RF'IF Double Tuned Asnpliler Module 
for nominal dlOkHu. Sise appron. 2( X 15' X r 
70v + euzth. Brand new per'aligsred. Fullspecifleation 
und connection details ,upplied. £2.50 + P. 2 P. I2p. 

Pye VHF/FM Tuner Head 
coveriug 55.10824/Ru. n.a 
107M! Ra IF output 7.8V + 
earth. Supplied pre'aligned. 
with (gang) full circuit dia' e. 
gram and connectino details / 4 - W 
supplied. Beautifully ronde I 

attO prccislon'gearcd FM and 
223 Pf + 323 Pi AM Tuning 
only g2'50 + P. & P. SIp. 

PRECISION MADE 
Posh Button Snitch hank. S Buttons giving 16 SIP C(O 
interlocked uaitches pias I Cancri Button Pias 3 dip ein. 
Overall sise 5' X 21' X 1'. Supplied complete with 
chrome Subbed snitch buttonu '2 for £1.50 + lOp. P. k P. 

HI-FI LOUDSPEAKER SYSTEM MkII 
Beautifully made simulated teak finish enclosure now 
with most attractive slatted front, Siue 16)' high X 
104' wide X 9' deep (approu.). Fitted with E.M.I. 
Ceramic Magnet 13 X 6 l,nos s5s,it, HF. tweeter 
unit and Crossover. AVAILABLE IN NOMINAL 
4 ohm. 8 ohm or 16 ohm impedance (state which). 

OUR PRICE £1250 each. Carr.l '60 
Onbiset Aeailsble Separately £7.50. Carr. £1.20. 
Also available in 8 ohms with EMI 13' X 8' buse 
speaher with parasitic tweeter 511.00. Caer. £1.60 

LOUDSPEAKER BARGAINS 
Oin.3ohssIl'Sb.P.& P.39p. 7 X 4in.Sohmfl.65.P. ap. 

Also ava:lable ready built and tested £32.50. P.O P. £1.00. 
Noie: The abone aotplifier is suitable foe feeding foto storto 
Soares. i,,to inpnfs (e.g. mike, radin, Srio record decAe. etc.) 
sod relit 18e,, prnríd. ,atoiog sod fading facilliie. for med. 
ial:, powered Ri'Fi Diaepfhegne use. etc. 

9 
3-VALVE AUDIO 

AMPLIFIER EA24 NE II. 
Designed for HiFi reproduc' 

I tlon of record,. A.C. Mains 
operation. Rendy built on 

- plated heavy gauge metal 
chassis, sise 74w. X 4d. X - 

- 44'l.o. Incorporates ECC03. 
ELS4. EZ00 valve,. Heavy 
duty, doable wound mains 

i u transformerandoutputtrans. 
former matched for S ohm 

speaker. Separate vobame control and now with improved 
wide range tone Control, giving bans and treble lift and 
eat. Negative feedback tins. Output 41 .natt.. Front 
panel cao br detached and leads estended for remote 
mounting of controls. Completo with knobs, valves, oto.. 
wired and tested for only £7.70. I'. k P. OSp. 
HSL "POUR" AMPLIFIER KIT. Similor in nppearuace 
to RA34 aboyo hut employs entirely different and 
advanced circuitry. Complete set of parts. etc. £6.60. 
P. 0 P. SIp. 

10114 WATT BI-FI 
AMPLIFIER KIT 
A stylishly finished . 

i ' - 
monaural amplifier i'"1-ma5'. V t 
with an output of s o. 

. llwattsfros.2 :IjP:5- 
porree 

speech, with negli' " . - 

giblehum. Separato -' 
Inputs for mihe and 
gram allow records f f and announcements 

Treble cut Controls. Saitable for 8-15 ohm speakero. 
Input for ceramic or crystal cartridge. Sensitivity 
appros. 4OsnV for full output. Supplied ready built and 
tented, with kaobs. escutcheon panel, Input und output 
plug,. Overall size 3 high x 6 wide x 7 deep. 
AC 200/200V. PRICE £15.00. P. & P. 83p. 

DE LUXE STEREO AMPLIFIER 

ti 

Valse Iine.up:-2 X F,CLSS Triode Pentodes. 1 X EZSO 
as rectifier. Too dual potentiometers are provided for 
baos and treble Control, giving baos and treble boost ansi 
cat. A dual volamecontrol is used. Balance of the left and 
right hand channels cap be adjusted by mean, of a sepa. 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity io approzimutely 30gm/v for full peak 
output of 4 watts per Channel (8 watts mono), into 3 ohm 
speaker.. Full negative feedback in a carelally culcalutcd 
circuit, allow, high Volume level, to be used with negiigble 
distortion. Supplied complete with knobs, Chacni, sise 
11'w X d. Overall height including naIves 5. Ready 
tauuit and tested to a high ,tandurd.g12.50. P. & P. 95p. 

Enjoy Fabulous Stereo Radio at 
this Low Introductory Price! 

Designed and styled to match oar 10 + 10 amplifier 
hot will cult any other standard stereo amplifier. 
The design incorporates the very latest circuitry 
techniques with high-gram, lors noise IF stages. 
Automatic (req aency control to "lock on" station and 
prevent drift. IC stereo decoder for maximum stereo 
separation. LED, for sterco beacon Indicator. Nom. 
mal outpat of tunee IOOmV. Approsinrate sise 121m wide 
x Sin deep by 21m high. Sapplied ready built, fully 
tested und (silly guaranteed. AC maIns 200/240V (not 
available in kit (Oria). 

Special Offer br I month only £2500 + 
LI-20 P. & P. 

LATEST ACOS 0P91/SSC mano compatible cartridge with 
t/o stylus for LP/EP/78. Universal mountlug bracket. 
£176. P. 5 P. iSp. 
CERAMIC STEREO CARTRIDGE. Univeraal mounting 
brackets and turnover stylus. 7OmV per channel output. 
ONLY £206. P. & P. iSp. 
SONOTONE 8TAHC COMPATIBLE STEREO CARTRIDGE 
T/O stylos Diamond Sterco LP and Sapphire 78. 
ONLY £262. P. & P. lOp. Also available fitted with twin 
Diamond Tb stylas for Stereo LP. £318. P. & P. ISP. 
LATEST CRYSTAL T/O STEREOICOMPATIBLE 
CARTRIDGE foc EP/LP/Sterco 75. £1.98. P. & P. ISP. 
LATEST Y/O MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or stereo records on mono 
eoumomeset. Only £175. P.S P. 18p. 

A really first-clae Hi'Fl Sterco Amplifier hit. Usc, 14 
transistors inclsadlng Silicon Transistors in the first five 
stagea ou each channei reaulting in even louer noise 
ceri with isnprovrd aenaitis'ity. Integrated prr'amp ev 15h 

Baa,, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modity to suit magnetic cartridge-instructions inciaded. 
Oatpatstage for any speakers (rom 8 to IS ohms. Compact 
design, all parts supplIed neluding drilled metal work. 
high quality ready drilled printed circuit board with 
component identißcation clearly marked, smart bruahed 
auodiscd alamuinianc front panci with matching knobo, 
wile, solder, nuts, halts-no entras to buy. Btsaplc step 
by step inatruetions enable any constructor to build an 
amplifier ta be proud ot. Brie( apecificationo: Power 
output: 14 esatti ems. per channel into 5 ohms. Fcc' 
quency response 3dB 12-30.000 Us Sensitivity: better 
than 8OmV into 1MO. Full power bandwidth: ±3dB 
12-15,000 Hz. Baos, boost appean. to ± 12dB. Treble 
cat uppros. to -10dB. Negative feedback 1841m over 
main amp. Power requlremcnts 35v. at IO amp. 
Overullßise 12w. X 8d. X 21h. 
Fully detailed 7 page construction manual and parts 
list (ree with kit or send ISp plus large 5A.M. 
AMPLIFIER KIT f1600 P. & P. 53p 
(Magnetic input components 33p entra) 
POWER PACK KIT 15.36 P. & P. OSp 
CABINET ...... £5-IS P. & P. ?5p 

Special offer - only £24 if oil 3 units ordered at 
one time including P. L P. 

Full altec sulco service 

SUPERSOUND 13 HI-FI MONO 
AMPLIFIER toupOi5tat 

componenti throughout. 
Silicon trafleiot.ore 

flirt0 plus 9 power Out-put 
kid trunsiotorola puah-poll. 

S I]L.1FUJI core rectifico- 
tmn. Output uppros. 

$ ' response 12Hz. 30KHz 
-...---- ± 2db. Fully integroted 

pro-amplifier otage with 
separate Volume, Baus boost and 

HARVERSONIC MAINS OPERATED 
SOLID STATE STEREO FM TUNER 

HARVERSONIC SUPER SOUND 
IO + IO STEREO AMPLIFIER KIT 
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.cui OUT THUS COUPON 
POS> CHOOSE A BRAND HEW FUTURE HERE! 
NO4, TIck or 0(0:0 of Ie000r.l. P00.110 SPIe addre,n bOtoto. 

C. ¿ (i. Radio. TV & D C. & G. If InsILI.- D 
Elect c'ci h C dWalg 

Pr.CÜC& Rodio and D R.rdo Atnotars D General Electrical D 
Eiocfloflica (Tech- Practical TV D Enginecting 

n.tron) Colour Television D 
Servicing 

of Eogtrcenrn D 
EJoctrOn Ecgtnoor- O (Eiocthc.J Engineer. 

Electronics D IngComputer 
Triocinion Mainien. O C. &G. II RodtoTV D 

Etgc,e.c&(n,igjf.itonn D - goce nod Seru:cing 
Po t t G I o Rodo ad 0 & 2nd 

and Wine0 
C. & G. EJetejc.l O class cenS. 

TV Enginornng 
C. & G. Elctrcol D Techmcignn (Pnrn.e) 

IEnoSetmnjM.mn O Engineering Practise C. & G. Telecom- O 
renonce .nd Rep.irs municaijorri 

To ALDERMASTON COLLEGE Reang ROl 4PF 
UJ. T.lt 0142$ 2. 

I 

Moo n5 on, London AdnI.o,y aSno.. 4 For. St. An.nn., Moerg.t. London 0C2V 

NAME (Slack C.pli.l. Pl....) 
AOO RIS S 

I on.' tableta Ag. 
.dlSgo De C.AC. Mt*sb.e ng 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Send the coupon and weil send you our 
complete catalogue. 
p - - - - - - - - - - - - - -I 
1Please send me details of all your test equipment 

I 

NAME..................................................... 
i 

I 

¡ :;i:i: :: i:::::::::::::::.: i::::i: I 

IEagle International Ltd.. Precision Centre, Hoather Park Drive, Wernbley HAO i SU I 

I- - 
- s Tnl(Ol)-902 88321 

I i 

I- 
g 

il 
ll 

I _____ 
I_ - - - - - - - - - -.- - - - - - 

EE 
YOURSELF FOR A 

BETTER JOB 
Do you ,snr promotion. i bonnes ob. 
h,gher psy5 Nei. Oppornoninre s Shows 
yaw hors no gen rhem Through s low.cOst 
home study course Ttnerr are no books to 
boy and you gin p.r-SS.yOu-le.rn 

w,. 

a 

I This76çe \ 
FTEE book 
os how! 

MORE PAY! 
Thn helpful tolde lo success should N 
reid by esery mbirious engineer 
Send for nhìs helpful 76 poge FREE book 
now, No obligotion ond nobody will Cell on 
you lt Could be tre best thing you Oser did 

T Equipmeiit 
flh1t1fl1e1S 

The Eagle ronge of multimeters 
1 

covers every possible need of the 
electrical or electronic engineer. 
They cost from about £6 to £58 

e 
(incV.A.T.). There's at least one 
which suits your job precisely. 

We hove a lot of other test equipment too. 

l000ui 25V lRp.200/SOOoX gp. 
POTENTIONETENS LI'4ILOG l4p. 
PRESETS Gp. RESISTORS 1P ro 
IEATSIRKS: T05 N T018 Sp' TV4 isp' 
TV3/T03 SApEXTRUDED 4" 4Y1 29p' 

S%ITCIIES:SPSr iSp.DPDT 25p. 
DIX PLUGS ILL 12p SOCKETS ALL gp 

ILl CASF.S 505/587 50p.A1413 Alp.' 
TRANSFORMERS fiA 6 or 12v £1.50' 

TRRMPUS FULL SPEC PAKS ALL LI O 
PAM A IO RED LESS our choice £1' 
PAM Ii 5 741C OP S'tP 8 PIN £1' 
PAS C 273555 £1'.D 15 0CI09c1' 
PAM F. IO 0C182 £1.F 11 253704 11 
PAM G A SESSI £S°.iI g 2N3819eÇI 
PAM J 9 253053 £1'.K 40 12914 £1 

NIH PAM 'I 4 PLASTIC 3055 90W £1' 

L'1381 £1.50 TI3A820 75p 
L53900 lOFA 63p' ZN414 RX sep 

lqfl IlL 
7474 59p' 

7400 lIp' 7476 29p' 

7401 13p' 7490 39p' 
7402 13p' 7491 ?3p' 
7494 l5p' 7492 43p' 
7419 13p' 7493 39P' 
7413 Ngp' 7494 lAp' 

7420 l3p' 7496 74p' 
7430 13p 74100 £1 

7440 S3P' 74121 2?p° 
7441 SCp' 74123 6Sp' 
7447 Msp' 74141 64p' 
7479 26p 74173 £2' 

7472 lIp' 74174 CS' 

7473 Ngp' 74175 ASP' 

8JE3055 67v' 294289 roi 3lp 
PUI31 PUT 49p 255457 lET 45p 

CflD LD6C 
NEW 'IOFOROLA CD14533 £2.35' 

CD4000 I5p* CD4OSA 73p° 
CD4001 l6p' CD4548 £1 

Cl)4002 lHp' CD4047 73p 
CD4009 45p' CS4949 45p' 

CD4OII 17!,' C34054 94p' 
CD4013 45p' CD4055 £1 

CD4016 ISp' CI24060 90p' 
CD4017 82p' C54071 S7p' 

CD4018 ASP' C0408S 17p' 

CI)4022 77p CD4510 11.19' 
CD4023 lAp' c04511 £1.90' 
CD4024 63P' CD4528 £1.10' 
Cfl4027 45p° c54558 £2.35' 

I)iIi) rnrn 

rien 
SALO ETCh RESIST PEN 69p' 
FEC ETCH PAM 500gm Rgp' 
604' COPPER BOARD SOp' 
PCa KIT 3 ITEMS £2' 

CASSETTE MECHANISM £9 M AS11 

TOS GAS DETECTORS 3ORetcI2' 

(ML sock ele 
TOP QUALITY RYLON 
SOCKETS SPIS l2pm 
1IPIN 13o'.1MPIN SIp 

SOLDERCON PINS: 
100 65p°100013.50° 

1J1 IC 's ¿0W PRICES T R A NS I STO RS 411 FiSU SPEC 
703 90/IF 2Rp 9Ci3O3 01,50 PRICE EACH- WATCHING 20p' DIODES 

DL707 COM.4500E& 709 1099 22:" 9C1310 £2.20 AC127 8 128 lip' INS,BOSII SET 6P' 0681 R 0591 GE95ANIEI'I 5p. 
jDL7O4 COM.CATII. 709 OIL 14 28p' 6C1312 SQ £2.50 AC17G 9p' TIP29 & 30 iSP' 1N4001 1650V 194002 5p' 

747 JUN00 0.6 CA. 723 Reguir 45p' 00C1330 75p 60149 45p' T1P41 RBp' 194149 6 19914 SILICON 4f,, ::::7 10.3" O-9dp B5p'ea. 710 OIL 14 3lp' 1C1318 £2.50 AC1R7 & 188 lip' TIP31 & 32 54p' 194004 Ap' 194007 9p' 
LED DISPLAY £1,89' 741 OIL B 21p' '0C1339 £1.40 ADiRi & 163 33p' TIP42 7i0 ZENERS LIIYRR 400mw OP. 741 OIL 14 31p' MC1350/1/2 iSp 13C107 Sp' TIP2955 99P' ZENERS 11W 17P,ZiJxuxi ji 3015F O-9c1p £1.20' 741 TORO Sip' '4C1466 /9 £3 BC1O7B 12p' TIP3055 8?P' BRIDGE RECTIFIER 1650 18p 0L33 MINI 3 DIGIT 747 2x741 Rip' MFC4000 IR 49p 13C108 8p' T1S43 UJCT' 32P 16400V 25p. 46100V iSp & 'IAGNIFIER 11.25. 718 OIL 8 27p' 9E536 FETOPA £2' IAC1O8B 12p' ITX1O7/B/9 lip I STROBE TUBE £5' 7805 SV £1.25' NE54O £1.10' BC1O9 9p' ZTX300 6304 20p SCR's TRIACS 

EL 
[1 

7812 12V 11.25' SESSO 2v9' £1 RC1O9C 'Sp' ZTX500 6504 42 SCR's TAG1/400 16400V OOp' 
7815 15V £1.25' 9x555 TIiHR lIp' BC14T/8/9 95 2N706 R lOB liP' 1650v 38p' 16 600v 70e' 
7900 Series £2' 9E558 2V" 88p 3C157/B/9 12p 292646 UJT 38p' ClORO 46400V 5CR ONLY 47p' 209 STYLE OR 0.2" 90 CLIP ipx 76013 5W 6F 75p 9E560 PLL £4.00 I167/8/9 l2p 252904 20' TRIAC SC146D 10A400V £1' TIL2O9 or 0.2"RED & CLIP lip' CR3048 Sip NES61 PLL £4.00 BC177/R/9 lBp 282926bexy9 9P TRIAC DISCO 181400V £1.75' 

GREEN LARGE/SOALL & CLIP 'HP' CA3O4R £2 9E562 PLL £4.00 5C182/3/iÁiLlOp 203053 16' DIACSST ZOp.8R100 2Sp ORANGE LARGF./SRIALL & CLIP i9p CA3054 £1.50 90563 £2.25 iiC2i2/3/4A4L12p 293054 42p' 
ORPI2 57p' 295777 33P' TEC12 50p ICL8038 SGIN £3' SE565 £2.50 ACY7O/1/2 lOp' 293055 115W 37g. '3er 0 LV300 £1.50' NE568 £1.55 BD131 & 132 39p' 293055 RCA 80P 36P19S 28p'FACE CUTTER49p' DIGITAL CLOCKS 915316 £5' 

L9301 OPA 4lp' 9E567 £2.20 RFli88 250V isp 293702/3/4/5 9p 
COPPERCLAD 0.1 PITCH VERO 01045314 £3,39' '195311 £5' 1,04304 0-40V 13' SN727l1 741 Zip' BF'150 l4P' 2N370R/7/B/9 9p 21x5" 32i.' 21"x33" 29P' AY51224 £3.49' PCB £1' L9308 Hi BO 99p' SN78660 IF iSp BFY51 14p' 293710 R 11 lOP 3ip 3131" 32p' CAPACITORS L93096 9V 11,75' 1978811 IF £1 BFY52 & 53 lip' 293819E PET lip 31x17" £1.70' 

CERARIC 22pf-Ù.luf 5')v sp, L'1372 IF £2.00 160100 AIF £2 BS'119/20/21 iRp 2N3B20 PET 4OP 
ELECTROLY'TICiO/5O/l00 uf in L'1377 2x26 £3 106800 89p 9J2955 103 iSp' 2103823E Fil i8 31x17" PLAIN 0.111.08' 
25V IP. 50v Np. 2uf/1OV 6p, L04380 00745 R9p TBA81O 706F 99p '1JE2955 99p' 293904/5/6 i5p OIL BREADBOARD 6x4" £2' 

rv'i N-i I It 58-60 GROVE RD. .p-I ri 
I 

w!-YI 
I 11 r' i 

_______ 

tit;iiiruii 
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coñtains most of the precision resistors required in the King Street Lane, Winnersh, Wokinghatn, Berk,hire 
multimeter. RGI I 5AR. 

Internal view showing i.c. containing both control logic and 
The 3476A/ß in use tantalum nitride precision resistor array 

$ 

.- 

I 

/ 

'V 

-4 

I. . 

to llM1 and has a.c. and d.c. current ranges from 
O3mA to lIA and OlrnA to lIA respectively. In order 
to prevent inadvertent switching into the current mode, 
a separate input socket is provided for current measure- 
ment. All the current ranges are fuse protected. 

Access to the fuse is via a sliding panel on the side 
of the multimeter. The test leads are first removed, 
then, on sliding the panel to the side, both the active 
fuse and a spare pop out. 

The principle of operation of the mu).timeter is based 
on the well known dual slope integration technique, 
all logic functions and analogue switching being con- 
tained in an N-MOS ic. High accuracy and low tem- 
perature coefficient are achieved by the use of a thin 
film Tantalum Nitride resistor pack which is in fact 
mounted in the same package as the N-MOS chip. This 

The multimeter lives up to the traditional Hewlett 
Packard reliability expectations. The sort of tests per- 
formed on the meter to check reliability include a 
1,000V square wave applied directly to the input ter-.. 
minaIs to test ability to handle transients; 220V a.c. 
applied to any terminals with all combinations of push 
buttons, and also a test involving 10kv being discharged 
to all exposed metal to simulate static discharges. 

The multimeter is obviously aimed at the upper 
bracket of the amateur market but provides good value 
for money, the autoranging feature and high resolution 
giving it distinct advantages over many in this area of 
the market. R.W.L. 

The 3476A and B (the 3476B includes rechargeable 
batteries) are available from Hewlett-Packard Limited. 

Anew, 
competitively priced, 3+ digit, autoranging digi- 

tal multimeter has been introduced by Hewlett 
Packard. The instrument is priced at £144 with built 
in mains unit or £175 with rechargeable batteries and 
charging facilities. 

Capable of resolving 0lmV d.c., 03mV ac., the 
multimeter provides an order of magnitude of resolution 
greater than standard 3+ digit types. This is achieved 
by allowing the half digit to have three possible states: 
off altogether, I or 0. The first state is used when 
reading values such as 231, 23l, 231 etc., the second 
when reading 01017, 1017, 1017, 1017 etc., and the 
third when reading 00004, 00114 etc., the + digit there- 
fore effectively being used as a fourth digit. 

The multimeter can also measure resistance from 1Cl 

There is no "set-zero" control on the front panel as 
the control logic incorporated in the main ic. automati- 
cally performs this itself, so it is claimed. Zero stability 
was indeed found to be good on the sample tested. 

The autoranging feature is a great asset in a multi- 
meter, the 3476A possesses this and also a facility for 
range holding to allow rapid readings of similar values 
to be taken. 

Typical accuracy of the device on d.c. voltage is 
05%; d.c. current 1%; resistance OE6% (open circuit 
voltage less than 4 volts). The a.c. voltage and current 
accuracies were l5% and 2% respectively from 45Hz 
to 2kHz but the frequency response was rather dis- 
appointing at ±8% of reading +1% of range when the 
bandwidth is increased to 10kHz. 

PE. PRODUCT REVIEW 

HEWLETT 
PACKARD 

THE 3476A/B DIGITAL MULTIMETER 
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Camberley, 
Surrey. 

TOWNSEND COATES LIMITED 
LUNSFORD ROAD, LEICESTER, LE5 OHH 

Telephone: 0533 769191. Telex: 34321 

MULLARD INTEGRATED CIRCUITS 
OTL 
FCH121/RC224; FCH181/PC246 40p each 

TTL 
FJH141/7440N, FJH151/7450N, FJH161/7451N, FJH171/ 7453N, 
FJH181/7454N, FJY1O1/7460N l2p each 
FJJ111/7472N 23p each 
FJJ1O1/7470N. FJJ131/7474N. FJJ191/7476N 32p each 
FJJ121/7473N 34p each 
FJJ2S1/7492N 40p each 
FJL1O1/7441N 80p each 

ALL ORDERS PLUS 45p P. A P. PLUS VAT AT 8% 
REMITTANCE WITH ORDER PLEASE 

35 WATT AUDIO HYBRID POWER IC 

Only 8 external comp's 
s6capacitors+ 2 resistors) 
7/required. 

Dual or single power rails. 
'4-l6ohm load. 

Send s.a.e. for details. 
(supplied free with IC) 

£6.50. each, including postage etc. 

R.L.Automation.11 Fossil Rd.,SEI3. 7 D E. 

All these extra features are typi- 
cal of the type of improvements 
that electronics can offer over more 
traditional processes in so many 
fields-in much the same way that 
the typewriter that Mr. Timson used 
for his letter is an advance over 
the pen. 

What would he say to a criticism 
of his machine for using so many 
cranks, levers and springs to re- 
place the usually reliable and inex- 
pensive ball point pen? It's because 
it's better Mr. Timson, that's what! 

J. N. Watt, 

these into line. 
1f each cylinder of a multi-cylin- 

der engine has its own separate con- 
tact assembly then each cylinder 
must be treated as a single cylinder 

287,,V 47n 

Sir, - Mr Timson has largely 
missed the point in his letter "A 
Protest" (Readout, February issue). 
He will see from my article, 
"Christmas Lights Flasher" (Decem- 
ber '75) in paras. 2 and 3, that the 
electronic flasher has many advan- 
tages over the bi-metal strip. These 
are much more reliable operation 
(bi-metal strips tend to stick closed), 
ability to control a wide range of 
load wattages at rates set by the 
user, and very important, it causes 
absolutely no interference to radio 
and TV. 

Sir-I found Mr Biggss com- 
ments (Readout, February issue) on 
my article "PE. Engine Analyser" 
very interesting. As regards increas- 
ing the tachometer range this is 
quite possible for engines of less 
than eight cylinders. For instance 
the timing resistor values given for 
an eight cylinder engine would, if 
used on a four cylinder engine, 
allow the r.p.m. scale to be multi- 
plied by two, giving a maximum of 
5,000 r.p.m. Similaiily the resistors 
for engines of less than four 
cylinders could be halved to bring 

loon 

4.7n 

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. 

It's An Advantage Engine Analyser 

imipedance of the ohmmeter circuit 
must be reduced by shunting the 
meter. A circuit is enclosed which 
should give a reading of IO ohms 
at half scale. This will result in an 
extra 4OmA load on the 10V regu- 
lated supply but this should not 
cause any problems. 

D. G. Haley, 
Hemd Hempstead. 

A SELECTION FROM OUR 'u 

engine. Also for two stroke engines 
the factor of j- should be removed 
from the r.p.m. formulae in the 
second article and timing resistors 
will be half those for a four stroke 
engine to give the same meter 
calibration. 

To .rluce the re0istance range f 
the continuity meters the source 
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P.A. amplifiers, microphones, etc., by Linear, Shure, 
Eagle, Beyer, AKG, etc. 
FREE with orders over £1O-"Hi-Fi Loudspeakers 
Enclosures' book. 

Dept P.E. 
Loudspeakers: Swan Works. Bank Square. 

Wi!mshOw, Cheshire. 
PA.. Hi-Fl, etc.:1O Swan Street, Wilmslow. 
Hi-Fi, Radio, etc.: Swift of Wllmslow, 

5 Swan Street, WilmsIow. 
Telephone Wltmslow 29599 (speakers) 

26213 (hi-fl, etc.). 

Practical Electronics March 1976 245 

Fane Pop 70. 8 or 16 ohm 
Ferse Pop 100.8 or 16 ohm 
Fane Crescendo 12A. 8 or 16 ohm 
Fane Crescendo I2BL. 8 or 16 ohm 
Peno Crescendo 15/lOCA. 8 or 16 ohm 
Fana Crescendo 15/125. 6 or 16 ohm 

£18.75 
£2595 
£3450 
£3650 
£47.50 
£5795 

Richard Alien COlS 15m bass £27.95 
Richord Alien Super Disco 12m 60 watt t15'95 
Richard Alien Super Disco lOin 50 watt (9-95 
Richard Alien Super Dinco 8m 50 watt £1190 
Redford B025 £1844 
Redford MD9 £1150 

Complete kits in stock for Radford Studio 90, Monitor 180, 
Studio 270, Studio 360, Hi-Fi Answers Monitor, Hi-Fi 
News No-compromise, Wireless World Transmission 
Line, Practical Hi-Fi and Audio (Giles) Monitor, etc. 
Construction leaflets for Radford, Kef, Jordan Watts, 
Tannoy, etc., free on request. 

Dual, 000dmans, Kef, Leak, Pioneer, Redford. 
Richard Allan. Rotai, Tandberg. Trio. VidootOne. 
Wharfedale. etc-ask for our Hi-Fl price lmstt 

Complote RADFORO rengo in stock: amplifiera. 
preempn, power empn, low distortion Osciliator, 
distortion measuring set. etc. 

Ali items guaranteed new end pertect 
Prompt denpetch 

PRICES INCLUDE VAT ANO ARE CORRECT AT 
8/12/75 

Carrie0o: Sop per speaker (12m and over 7Sp each). 
Tweeters, crossovers 3Op each. Kits aOp each (01-60 
pair). 
Send stamp to, free booklet Choosing a Speaker 

WILMSLOW 
AUDIO 

6Ml Sin roil sur,, bass £637 Kai 6110 £237 
EMI 51e mid range £350 Kef B200 £850 
Elac 59RM109 (15 Ohm). 59RM114 (8 ohm) £344 Kef 6139 £1695 
Elac 61m d/COne. roil surr.. 8 ohm £406 Kni DN8 £231 
Elac loin 10RM239. 8 ohm £395 Kai DN12 £599 

Kot DNI3 SP1O1S or $P1011 £450 
Eagle Crossover 3000Hz 3. 8 orlO ohm £175 
Eagle FR4 6'12 LOwther PM6 £2750 

Eagle FR65 £962 Lowlher PMS Mk I £2995 
Eagle FRS £1231 LOwther Pml £4800 
Eagle FR10 £1562 Peerless KO1ODT 4 orS ohm £8.06 
Eagle HT1S £440 Peerless DT1OHFC 806m £916 
Eagle H121 (6.81 Peerless KO4OMRF 906m £1031 
Eagle MHT1O £444 Peerless MT22514FC 8 ohm £312 
Eagle FF28 MUIIICeII. horn (900 Richard Allan CA12 12m bass £22.00 
Fane Pop 15. 80, 1606m £5.25 Richard Allan HP8B £1325 
Fune Pop 25T. 80,16 Ohm £7.50 Richard Allan LP8B £925 
Fune Pop 33T. Sor 16 Ohm £915 Richard Allan DT2O (675 
Fane Pop 50. Sor 16 ohm £1200 Richard Allan CN8280 £1500 
Fane Pop 55. Sor lO ohm £1395 Richard Allan CN820 £4.00 
Fane Pop 60. Sor 16 ohm £1725 Richard Allan Super Disco 60w 12m £15.95 

Richard Allan Twin assembly each £1095 
Richard Allan TrIple 8 each £1650 
Richard Allan Triple 12 each £2395 
Richard Allan Super Triple each £2875 
Richard Allan RAS Kil pair £4200 
Richard Allan RA62 Kil pair £9300 
Richard Allan RAS2L Kil pair £7300 

Wharfedale Llnlon Il kit pair £2312 
Wharfedale Glendale Ill kil pair £40.62 
Wharfedale Glendale 3XP kit pair £5800 
Wharfedale Dovedale Ill kit pair (6312 

HI-FI 

ON DEMONSTRATION 
in our showrooms: 

Akal. Armstrong. Bowers & Wilkins. Castle. Celestion. 

Celeslion G12M Sor 15 Ohm £1295 
Goodmans Axent loo (844 SPEAKER KITS 

Celestion 012H Sor 15 Ohm £1595 
Goodmans AudlOm 100 15 ohm 
Goodness AudiOm 2008 ohm 

£1390 
£1390 Baker Mejor MOdule 3. 80,15 ohm each £1344 

Celestlon G12/50 8 or 15 ohm £1650 Goodmans Axiom 4028 or 15 Ohm £2000 Goodmens DIN 20 4 or 8 Ohm each £1415 Celestion G12/SOTC 80,15 Ohm 
CeIeslln GI5C Sor 15 Ohm 

£1900 
£2656 Goodmans TwinesÏOm 8.8 or 15 Ohm £1014 Goodmans Mezzo Twin kit pair £4719 

Celeslion G1SC 80,15 ohm £3450 Goodmans Twinasiom 10. 80,15 ohm 
Goodmens OP Sor 15 ohm 

£1015 
£5.50 Helme XLK 30 pair £1900 

Celeslion HFO300 8 or 15 Ohm £115 Goodmuns lOP 8 or 15 ohm £580 Helme XLK 35 pair £2400 
Celestion HF2000 8 ohm (950 Goodmaris 12P 8 or 15 ohm £1395 Helme XLK 40 pair £3500 
Celeslion MH1000 Sor 15 Ohm £1350 Goodness O2PG Sor 15 Ohm Helme XLK 50 pair £5600 
CelesliOn CO3K Goodmans 12PD 8 or 15 Ohm £1695 Kelkit 1 pair £5300 
Decca London ribbon horn £3200 Goodmans 12AX Sor 15 Ohm £3650 Kelkit ill each £49.00 
Docce London COI1000J8 crossover £750 Goodmans 1SAX 80,15 ohm £4025 Peerless 20-2 each £11« 
Decca DK3O ribbon horn £1906 Goodnans iSP Sor 15 ohm £2100 Peerless 30-28 each £243e 
Decca CO/I/S crossover (DK30) £500 Goodness iSP Sor 15 ohm £3600 Peerless 20-3 each £2656 
EMI 950 13e SIn dicono S ohm £2.94 Goodmans Hilas 1SOP £1600 Peerless 50-4 eaCh £4050 
EMI 13w Sin 20w bass S Ohm £900 Goodness Sin midrange S ohm £450 Peerless 3-15 each £1119 
SMI 14e SIn bass S ohms. 14.6770 £1325 Jordan WaIts Module. 4. 80,15 ohm £l100 Peerless 1060 pair £5600 
SMI So Sin, 10W, d/cone. roil SUrr. £3.95 Kef T21 £606 Peeriess 1010 eaCh £4600 
EMI 6+in d/cone, roll nurr., S ohm £431 0x9 ils £994 Peerless 1120 each £5000 

THE Firm for speakers! 
SPEAKERS - SPEAKERS 
Baker Group 25,3. 8 or 15 ohm £864 Fane CresCendo 18. 8 or 16 ohm 
Baker Group 35.3. 8 or 15 ohm £1025 Fane 910 Uk Il horn 
Baker Group 50/12 8 or 15 Ohm £1400 Fono 920 Uk lt horn 
Baker Group 50/158 or 15 Ohm - £1082 Fane HPX1 crossover 200W 
Baker Deluge 1248 or 15 Ohm £1375 Fane 13e 8w. 15W dual cone 
Baker Major 3. 8 or 15 ohm £1187 Fune 8011 8/n dic. roll suiT. 
Bake, Superbo o' 15 Ohm £1812 Gauss 12/n 2110W 
Baker Regent 12/n 8 0' 15 Ohm £10.00 Gauss 15/n 200w 
Baker Auditorium 12/n 8 or 15 Ohm £1625 Gauss 18/n 200W 
Baker Auditorium 15/n 8 or 15 ohm £21.56 

Redford Moe £12-SO 
Radtord T03 £604 £6205 Radford FNII £1425 

£1405 Redford FN12e or FNI2b £1295 
£3395 

£2-SO STC 4001G £6-SO 

£5-SO Tannoy 10/n HPO £6775 
£905 Tannoy 12/n HPO £72-SO 

£7300 Tannoy 15/n HPD £02-OS 

08300 Wharfedaje Super 10 RS/DO 8 Ohm £1500 
£11000 

WILMSLOW AUDIO 
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Anhydrous terrir chloride In 
double sealed one pound poly 

1ur Price OSp per b. + P/P + 
VAT 8%. 

MINIATURE RELAYS 
Brand new range ut British suade 
rompo, nor: ljhr X lin X sia. 
All two changeovers with 250V 
SIA coslacte and suitable for 
000iog on 02m veroboard. 
Type Volts Curreat Ohms 
27/A 15V 17M/A 700 All 
21/A 15V 58M/A 430 2180 
12/A 6V 3320/A 185 each 

+ 8%. 

MINI LOUDSPEAKERS 
Sr800hm eOn 
28' 40 ohm OOp 

2*' 8 ohm OSP 
+ 22%. 

LOW PRICE TRANSISTORS 
BF2O3B iao TTP4Sa a, 

"C. 

21n. PANEL METERS 
Sloe 00mm X 40mm 

Ot0sA -MEO 0lOOmA-111222 
O1O0sA-ME7 0200mA-M1014 
O000gsA-MEO OlA -MElO 
OSmA -MEO 090V -MElO 
OSmA -MEJO 0500V ao-MEli 
0lOmA-MESI 8 meter -MElO 
OtOmA-MEI2 VU. meter-MESO 
£3eacms. +8%. 

POWER PACKS 
PPI Switched 3'48'0'78'9 and 12V at 50020/A 

reiCh on/oil switch and pilot light. Sloe 
130201M X 5320/M X 7520/M, only 24. 

PP5 Switched 0-78'9V Battery Ellmloator. 
Appron. sise 211e X 2*ls X 281e. Ideal for 
canette recorders, 22.25. 

PP3 Cr converter. From 12V roe, or Net. to 
0'7*-9V. Easy to Ot und translator 

regulated, £2.90. + 8%. 

TELESCOPIC AERIAL 
Nier scetlon fully swivelling telescopio aerial reiCh 
4BA single bolt ftning or two hole ftoing brochet. 
Folly entended 43'. Fully clood 7'. Our Price 
SOP + P/P + VAT + 52%. 

4949); 4OBi42a Oulolon Lane, Daloton Junction, London E8 (Tel. 01-249 
5624). 

Business hours: Open 9 a.m. to 6 p.m. Monday to Saturday. Closed all 
day Thursday. Open 10a.m. to 1 p.m. Sunday by appointment. 

Vacancy for shop assistant with electronic knowledge 

INDUSTRIAL PRICES FOR THE HOBBYIST 
ALL 'BIG NAME' BRANDED GOODS 

SAME DAY SERV!CE 

MONEY BACIO GUARANTEE 

i/C'o C £ 
C0401 55E 0.70 C04243AE 0.69 

£ CD4OI6AE 0.37 C04044AE 0.62 
CA3O2SA 0.64 CD4OI7AE 0.70 C04045AE 0.93 
C63035 1.10 CO4O150E 0.70 C04046A8 0.08 
CA3046 0.57 CD4OI9AE 0.37 CD4O47AE 0.60 
CA3040 1.40 CD4O2OAE 0.74 C04048AE 0.37 
CA3052 1.00 CD4O2IAE 0.70 CD4O49AE 0.37 
CA3089E i.00 CD4O22AE 0.65 CD4O5OAE 0.37 
CA30900 1.50 CD4O23AE 0.14 LOO5TI 1,17 
CO4000AE 0.14 C04024AE 0.52 L236T1 1.17 
CO4001AE 0.14 CD42256E 0.14 1M3091C 1.25 
CO4026AE 0.80 C14026AE 1.14 TAA62I 1.76 
CO4009AE 0.37 CI4O27AE 0.37 TAA66IO 1.14 
CD4O1OAE 0.37 C04028AE 060 T5A651 1.03 

CRESCENT RADIO LTD. 
II-15 & Il MAYES ROAD, LONDON Nfl 611 

(also) 13 SOLØH MAIL, EDMONTON, N.9 

MAIL ORDER DEPT. 
I ST. MICHAELS TERRACE, WOOD GREEN 

LONDON N22 4SJ Phone 888-4474 

BARGAIN PROJECT BOX 
A pìa.etk box with mowded 

I eztruoD rlI for I'C or Ch.I 
paneI with me(.&I front plate 
tted with four erw (ali 

upplied). 
An Ideul box to give s m&l 

I 
project pro1eIor.i finIsh. 
SIZE (iflterni) 81mm x1mrn X 
28mm. 
Otfl PRICE 4O. + 8 %. 

I ___ 
CONE LIS 
Manufactur- 
d by 

Bohm DUAL 

Lo 

very bigb 
standard 
the loud- 

epeattera are ft reni bargain. 
8PEC:-8ie-1Oin. Cone 
Power-lO Wlta. Frequency- 
40.12000Hz. + 25%. Our price 
376 e. 

1.0. SOCKETS + 8% 
D.I.L. 

8 pb-13p 24 pin-24p 
14 pin-14p 28 pIn-289 
10 pin-l4p 36 pin-36p 

FERRIC CHLORIDE 

"CRESCENT" IDO WATT R.M.S. 
ALL PURPOSE AMPLIFIER 

U . BUILD. IT 
I Ve uppiy the three module, for you to build 
I tht Dico-Group.P.A. mplIfler Into the ebineI 

of your choice. * THE POWER AMP MODULE 
170W r.n. sq. wave 300w iet.ntrncofl, ak 
lato 8 obmo (60w into 16 obm). * THE PRE-AMP MODULE 
Four control pre.mp, Vol. Bue, Treble ..flddIe 
controls. Designed to drive mont niuplifler 
using FE.T. flr,t * THE POWER SUPPLY 
ía supplied complete wills the mains transtormer. 
Complete flIng lnstruetion re upplled irnd no thaiei knowledge I. rqulred to connl lb. 
three re.dy wired modules. A fantallc barg&th. 
12750, carr. £120. ScM 8,A.E. for further detilI 
on tblu or Ohr reJy bWlt mplIer. + S%. 

12-O-12V SOOM/A 
240V primary transformer bargain. Approx. size: 
60mm X 40mm X 0mm ßxng eenre: 7mm. 
Our prIce £1.20. + %. 

P.C. ETCHING KIT 
This kil contain, .11 that the co rcor,lU need 
to ethh the circuit., of bI own design. Cont: 
Patic etcbing dhh. Sample copperciud board. 
Lmnate Cutter. 1 lb j'errlc Chloride. Large 
PItic Spoon. Eb Itej,t Pen. Full ELcbtflg 
IntructIo. compIeL nnd Bl I(I Vue at 
375 + 8% VAT. 

* ELECTRONIC 

PIANO KIT 
e * SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 
There are five superb 
El8CtrO flic Organ kits 
specially designed for 
the D-i-Y enthusiast, With 
the extreme flexibility 
allowed in design, you 
can build an organ to 
your requirements, which 
wIll compare with an organ commercially built 
costlnQ double the e'ke. 
* Portable organ with 4 octave keyboard. E14529. * Console organ 
wIth 5 octave keyboard, £25093. * Console organ wIth 2 X 4 OCtave 
keyboards and 13 nOte pedal board, £47065. * Console organ with 
2 X 5 octave keyboards and 32 note pedal board, £610. * Console organ 
with 3 X 5 octave keyboards and 32 note pedal board, E960. * W/W 
Sound Synthesiser Part Kit, £149. * W/W Touch Sensitive Electronic 
Plano Part Kit, £110. * 2 ipeed rotaUng speaker units, Bass unit £68, 
Mid-Range £75, HI Fi Twin Horns £89. 

All Components can be purchased separately, i.e., semiconductor 
devices, M.O.S. master oscillators, coils, keyboards, pedal boards, 
stop tabs, draw bars, key-contacts, etc. 
Send 60p for catalogue which includes 5 X lop vouchers or send your 
own parts list. encIosng SAE. for quotation. 

Elvins Electronic Musical Instruments 
Showroom and Head Office, 12 Brett Road. Hackney. London E8 tiP 
(Tel. 01-986 8455): 8 Putney Bridge Road, London 5W18 1HU (Tel. 01-870 

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED 

VAT-All price. tre exclejdiet VAT. Pleue add to each Item the VAT rate indicated. 
Phone No. 0252 671388 

THE PROFESSIONAL ORGANISATION FOR THE HOBBYIST' 

Rorebenk Parade, PIooqh Road. Yoteley, Carobeeley. Gooey. 
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EXTRACTION TOOL 
Bare, damage to valuable IC., 

ONLY 40p + 8% VAT 

8 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 
Three Channel: Baos, Middle, 
Treble. Each channel ban Ito 
omit sensitivity Control. Just 
Connect the Input of thin unit to 
the loudspeaker terminal, 01 
an amplifier, and connect three 
210V up to 1000W lamps to 
the output terminals of the 
unit, and you produce a fasci- 
nating sound-light display. 
(All guaranteed.) 
£I8'SOplu, ¡Sp. PAF-I-0%. 

CABLE LESS SOLDERING IRON 
WAHL "ISO-TIP" * Completely partable. * Bolder, up to 120 joints per 

charge. * Recharge, nito Own stand. * Fine tip for all types of salder- 
ing. * Only Bin long and synch. ja,t 
S ors. 

OUR PRICE £975 + 0%. 
(Spare bits are available) 

D NCO TRANSISTOR TUNING COILS 
Colis for transistor Buperbets and con- 
certero suitable for chasals or BOA bue 

i mosusting. 
T coil, 
Blue: Acetal coli mltb haue Input 

eluding. 
j'i Yelioss: Interstate R.F. Coil with 

cdn0llngs 
Red: Oscillator coil for 400Kg/s IF 
White: Oauiltutor roil for iBM/c IF 

Range IT IT ST 4? IT 

Me/s 011- 0515- 167- 3-15 105- 

Metres 
04 
2,000- 

1345 03 
580- 180- 60-20 

315 
20-95 

700 194 57 

Pelee. Blue: Runge I SOp. manges 15-4 - lip 
Yellow: Range I - SOp. Ranges 2-0 - 74p. 
Red: Range, I-5 745. White: Range. 
I-I = 74p. + 20% VAT. 

Low Voltage Stereo Amplifier 
8 tran.i,tae stereo amplifier with volume, basa, 
balance and tone control,. Approu. 3W into 8 ohm 
per channel. Nced, a 9/12V d.c. supply und i 

complete on a 2)1,, X 71m P/c basad. 
Ideal for domestic record players, etc. 

A BARGAIN AT 86 + 25% VAT 

CD4O12AE 0.14 CD4O3OAE 0.37 TBAO1O . 1.00 
CD4O13AE 0.37 CD4O37AE 0.63 T0A820 0.60 
CD4OI4AE 0.70 CD4041AE 0.56 74lc(Mlnidip) 0.10 

TRANSISTORS £ 

2N4036 0.43 40636 0.91 
£ 2N4037 0.35 40673 0.46 

2N696 0.15 2N5296 0.30 OCt07 0.06 
2N706 010 3N128 0.61 Oct00 0.06 
2N171l 0.lO 30940 0.76 ocioS 0.06 
2N2102 0.56 3Nl41 0.60 nC237 0.05 
202369 . Ob 40380 0.33 OCY7O 0.09 
202905 027 40369 0.31 BCY7I ObB 
2N3053 0.14 40362 0.33 BCY72 0.00 
203064 0.30 40406 0.31 0FX29 0.26 
2N3055 0.35 40407 0.28 SF030 0.29 
2N3440 0.24 40400 0.41 8FX84 0.29 
2N3442 1.32 40409 0.43 0FX85 0.26 
203702 0.12 40490 0.43 eFEBO 0.22 
203703 012 40491 1.82 OFYSO 0.10 
2N3704 0.15 40594 0.59 SF051 0.97 
2N3706 0.14 40595 0.69 8F052 0.90 
2N3700 012 0C3S 0.35 

DIODES/ZENERS L L 

1N4005/6/7 0.04 62088 400s,sW. 
IN/4001/2/3/4 0.03 104148 0.15 All ools.ues 0.06 

0A47 0,05 

Terms: C.W.O. Add lOp P/P 8% VAT Cos/Mos 
25% VAT OTHER 

Send SAE Io, comp,ehensine Cos/Mos List. 

RÛWMS(FM ITfl. 
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ELECTRONICS! 

' ROCKWELL 63R-Rechargeable 
EXTRA LARGE 12-POSITION DISPLAY WITH 

- 
i SCIENTIFIC NOTATION 

port et aed2p loon 59 

\ 

- 
/ c-' LIb' ------- 

F 
I I logIc (enter S-3 - diiplay answer. 2) Floating decimal 

Ester eoponant key tor workrflg In scientifIc notation DD Tw fhclb0Phith0 d9: DECIMO 
DIGITAL 

£35 
t 

fl aia i)W7P iv 5 Iai 
s root Raciproc.l Register ooChanga S Sign 

s change S Constant PI S Automatic conetant tor all 

U 

h 
ut tIre irri59tjng bli II corvtpt dIO. helidas bain 

£ o 
n 

° soit tastfui POt pu1. O display YOU don9 
titSt clans - sss to siinr trise to fret typas I tour functions tndic.tor ter improper operations Pow i?th suit taste clokt - h a dimme, to n-i ba-_thu . r.'r"5 5 Indicator tor non-coro memory Automatic 

____ overhlowlundnrflow Operates on rectrargeobla 
I IiI IV-I J batteries O AC. Detase carrying wsllnt 

Unique light 
7 LOO r silts boght. 

easy to 

BEST ._4--_ 
BUY 

SCIENTIFIC 

ALGEBRAIC - £ 

CBM 5R4148 12 digit + 2 exp. 39-95 
CBM SR6120 10-digit + 2 exp. 3195 
TEXAS SRI6 8-digit + 2 exr. 3180 
TEXAS WA 1X-dlgit + 2sXp. 4350 
TEXAS 51A 10-digit + 2 sop. 6350 
ROCKWELL 559 8-digit oorwnrsIorl 2395 
ROCKWELL 63R 8-digIt + 2 exp. 29-98 
ROCKWELL OIR 8-digit 27-80 
StNCL*.W OXFORD 300 5-digit + 2 
eOp. 21-95 
CASiO FX1O1 8-digit + 2 nap. 29-90 
CASiO PSIS 8-diglI 4-2 OO. 2483 
CASiO FX1S 8-dIgit .2 nop. 1995 
Tha NEW G,annVATMAN 
SCIENTIFIC 8-dIgit 4-2 asp. 31-IO 

REVERSE POLISH LOGIC 
SINCLAIR SCIENTIFIC 5-digit + 2 
co 
NOVOUS 4510 8-diglI mcth.mxtic 

lISO 
Is-SO 

NOVOUS 4515 9-digIt matisematic. 
130 step programmable 39-50 
O4OVOUS 4520 8-digit 2 osp. 4 r011 
xtaCk 4550 
NOVOUS 4525 8-digit 2 exp. 4 roIl 
stack 100 sOap programmable 5980 
NOVOUS 6X'O 0-digit conversion 2150 
NOVOUS 6020 0-dlg(t financial 33-SO 
NOVOUS 6X25 8-digit tinsncixl, loo 
step programmable 
NOVOUS 6030 8-digIt statistical 

5990 
31-00 

I4OVOUS 6035 9-dIgit statistical. 100 
step programmable 59-90 

CBM SR7919D 

ONLY £3250 +8% VAT - 

INCLUDING RECHARGER 

SPECIAL OFFERS 

CASIO Ix-101 
with INDEPENDENT MEMORY AND 

SCIENTIFIC NOTATION - 
TOO NEW CASIO 
ta-505 ss the 18 

itt,itff3 important math 
functiOns most cote- 

- monto asad In 
- I ,,rr.vientutic and 

- 
- lschnicai fIelds. 

Easy to operate. In- 
- _f #.-f dependorit function 

deys. The constant 
for a/e' smoothly 

U U U Q e 

U U U 03 va/sIses. S Entryt 
I 

U 98 03 -d?aIt escfltNsa 

-% 
m.ntlssa pis: 

of tan from IO" to 
10"I S Fail float- 

ONLY ing mode with codon- 

£2690 
culata, Ornen digltrart tube .nd oars 
.sppresaiOn 34mm high. 90mm wide. 
160mm deep. 
t4nrmsl functuetsa-4 basIc tunctìOnt, 
chain and mIxed operation, constants 
tor ai * - sutomatic accumulation in 4 
function., true credIt balance and cateo- 
atierre incelving decImal pIsces. Sci- 
entitle functlon.-Trigonomstric end 
Incerse trIgonometrIc functions by de» 
gres or radian, common end naturel 
logarithmic functIons. eapooentbatiOfls 
wIth bise e (seponentiala, aquaran 
.nd powarSf, Square roots, reciprocals, 
necageslmal/declmsl converSion, Pi entry 
and scIentifIc notation. 
AC, mains adaptor il ,fluir.d pisses 
add 02-70 

NO VOUS 4515 

ma/of5 
largn clear 

---, euross the roam and can be seen tram Cep anglo 

- - .me letting Can be done clockW,n ar antycIocn-1, 
Waiteto,mus,c or - 

Wokn-to,alsrm 
syotam. S Touch N drow510 giUn pou eotra minute5 to without re-aching 

Ihe buzzer alarm S Sienp swItch 5hte oh radio automatically Adiuttabin up to oc mins 

tots you go to sleep to musIc S EIet,on10 
12-hour alarm Ihat ca be set et 15 mInute interpa5 

S Ointttter switch for time Oleplap brightness cont,gl 
S Radio features highest quality components Solio state circuitry end ad. 

Venced engrnenring f criop, Clean round In full tonal r000 
Convenient 

top-mounre 
pughbuttort control, 

r- 

Side mounted tuning control knob Front mounted eolume end tone 

Slid0 Control, 

C 

S Prbctsbon version tuntg slide rule dIal wilh blackg01 
green_lighted log 

tCaIe, also lIght00 POinter for oasp Sfld uccurate tunIng COntlnous slide 
; 

type lone control for adlIjstlng tone and bass response 

S Switchebln automotic frequency control (A F.0 I On F M. Switch In for s) 

dnittf,ne Ilatening SwitChut for precIsIon turni80 Automatic goIp Con- 

trOl (AOCI on Mw. stabil,505 sIgnaI 
S Thron-loch top-mount 

'poCher to float Sound around the room 
.: 

S Dual buIlt-in F M antennas One od lIne cord and an lfldoor lion-wire 

tube for hard,tot F.M etat59ns huitt_in ferrite rod antenna for M W. 

S Output (ach to accommodate 
OptIonal earphone. Pillow or euelllary 

Speaker 
S Charco1i Grey high'impact resistant styrene cabinet with Teak flniahand 

silver front S Olm000lons 4H. 121»w og"o. POwer source &c 240 colts 30Hz - ' 

- S A S-PUNCTIOÑ 

FROM 
DIGITAL WATCHES £29'50 

I 

ked OrtO O 

prIce F 

I 

Lintltadeuppen 

- 

let and coofl::tion Also gOl"8: f 
One 

hes we h 
flseibte b 

la 

- r 

«tS Beautitufly style 
Brighi L E.O diap 

- 

estee, 

e-?,pereIlon. lilu.trat 
£45.70 + VAT 

s.' 

b arc I , 
L J \ J 
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 S digit Or S digit 
+2 aepOfleOt S 
Sine. Tan. COB and 
their inverse S 
Natural Lobs. Cors- 
mon Legs. Anti 
Lege S Sqvare e hoot Rocipre- 
cala Y" x 

mr S Register Ex- 
C change Memory 

plat S Store Recall r e Sign Change 
Algebraic Logic 

ONLY £1250 +8% VAT 

1 year Manufacturers Guarantee 
CBM mains adaptor. Please add 

2-5O to total 

100 5t.p Prdgramnmabl. - 
The Nw 100 Step Pro- _________ 
grammable Scientific Cal- ' 

Caletor. Saves tIme and - 
effort with complicated 
problems. ¿ 
Isla la truly an C 
unbeatable machine 

S Digit Common and 
nataral logs and anti log " " U 

Sine. Con. Tan and their 
ricorse S Reciprocals S ,, - 
Ye S a' S 3 level slack 

mr 5 RegIster eacffange 
Sign change S Memory OUR PRICE 
Memory * a' Degree 

radian conversion S Re- 
chargeable (Recharger n 0% VAT 
included in price) S Vynyl including 

m:nual).t 
instruction recnarger 

lt you need scientIfIc notatIon, thon the 
NOVOUS 4525 i year annwer. f dIgit + 2 

eaponant ISO step progremmeble + 4 

toll stack and everything eine the 4h15 
hei. 

ONLY £5990 + 9% VAT 
Fall On. y.., m.nulaCtut.,. Quaranta. 

OUR PRICE 

Please add 8A, VAT So alt prices 
eScept Clock/Radio 

All h.s. watch.a hay. lutomatic Comput.rl..tlen for 28, 30 and 
31 day month, and arrt y. In b.autlful pr...ntitfon box.. 

,-- ORDER FORM -- 
I ' .-. - -. --... I 

Ta BARCLAY ELECTRONICS D.pl4PE 
ISTANLEY HOUSE. IllS. FINCHLEY ROAD. LONDON N.W.11. 

All goods tally guaranteed. It not s.ti.liad..-monay refunded if returned I undamaged within 7 days. 
PHONE CALLS AND PERSONAL CALLERS WELCOME MON-THURS BETWEEN 
2andSpm.S1.458475S 

I Pleasesend me .......................................................................................... 
i wlttdwltheut optional mains adapter. I enclose cffequslmotrey erdar total value 

IL ............... Including 55p to covar packing. 

NAME......................................................................................................... 

ADDRESS ................................................................................................... 

I ............................................................................................................. 
u 

barc1ay:: 
J 

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


Modern de.ign. Sine 18" 16" n 7" renie. Polt 45p. 
onvered. Lorge iront grille. Hinged Lid. Chrome 
Otttnea. Motor board cut tor Garrord or BSR 
deck. FeW only, in red and bIck 

HEAVY METAL PLINTHS 
With P.V.C. Cover. Cot not toe mo.t 
B.S.R. or Garrard deck,. Silver grey 
Seich. Model "A". Orne 12101410 711e. 
Model "B". Sine 16x131x 71e. £650 Poe I 76p 

RAREO HORN TWEETER 

Multi Cellular Horn Tweeter 
ohm. 10W rating. 3 RC/i to 

18 Kr/u. Improve yOer nod- 
.p,aker ditemi rnith £750 lhi. rnarkahlv nell. 

0 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

FItted with auto top. elereOlcOmpat. cartridge. Ba.,- 
plate. troe hin . 81m. Torntable. Sine 71e diameter. AIC 
maine. 2201250V motOr ha. a .eparate winding 14 vOlt lo 
power n mali amplifier. 
3 ,p,,d. play, all am, recorde. s PO.t 

Two for £13. Poet 76p 

COMPLETE STEREO SYSTEM 
Two loll eIre loodePeekeru 131 n 10 ra Olin. Player 
unii clip, In lood.pvaker. making it eelremely compact. 
Ooeral' oie, only 131 o 10 n Olin. 8 welt. Per 

rhonnel. play. 
all record. 63 
rpm 45 rpm. 

I 

Separate vol- 
ume & Inn. 
cnntenl, 248v 

i 

AC moie. 

«'v- - 
Attractive 

' Bargain 

Teak Ont.h -.--- £25 
Weight l3lb.. OSp cae 

LOW VOLTAGE ELECTROLYTICS. 
22, 26. 60. 08, 150, 470. 600. 680. 1600. 2200, 8800. mid 
allO volt lOp. ea. 
22, 25, 60, 100, 150. 200. 220. 330. 470, 080, 1000. 1600. 
2200. mid all 10,011 lOp ea. 
220, 330, 1000, 4700. mId .11 4v. lOp ea. 
1, 2, 4, 6, 8. 16, 26, 00. 60. 100, 200mF 15V lop. 

SOOmP 10V 16p 26V 20p 60V Sop. 
l000mF 12V lOp 26V 85V 50V 47p 100V 70p. 
2000mF SV lSp 28V 42p ; 60V 57p 4700/63V SIp. 
2000mF 60V 62p 8000tnF 26V 472 ; 60V 68p. 
n000mF SV 26p ; 12V 42p 86V 'Sp 16V 86P ; 80V OSp. 
000V-0001 lo 008 do; 01 hOp; 025 12p; 047 ISp. 
CERAMIC lpF Io OO1mF, Sp. SUrer Mica 2 to 6000pF. Sp. 
PAPER 260V-0,1 7p; 05 lop; imP or SmF 150V 15p. 
MICRO SWITCH .ingl, pot. changeo,er lOp 
MICRO SWITCH .ob min 26p. 
TWIN GANO. "0-0" 2OSpF+h7SpF. £120. 
110w motion drive 006pF-O-IO1pF with 2SpF -25pF. 6Op; 
600pP .tandard tern gang 76p. 120 PF wIn gang SOp. 

ELAC 0 o 6m. HI-PI SPEAKER. TYPE SORO. THIS 
FAMOUS AND WIDELY USED UNIT NOW 
AVAILABLE AT BARGAIN PRICE e4 
10 WATT. 8 OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 260v AC/DC Amber. OOp 
RESISTORS. 5w.. è w., 1 w., 20%, 2P; 2w. Sp. 10151010M. 
HIGH STABILITY, w. 2v. 10 ohm, to t meg., lop. 
Ditto 6%. Prelerred alge. 10 ohm. io lo meg.. 4p. 
WIRE-WOUND RESISTORS. 6 watt, 10 walt. 16 watt. 
100km. to 100K. l2p each; 2m 06 ohm to SO ohm, lIp. 
TAPE OSCILLATOR COIL. Valve type. 259. 
FERRITE ROD 8" n 5' 20p; t -a I" 2Op; 8 o I" lOp. 

MAINS TRANSFORMERS ALL POST 

250-O-260V SOMA. 61.2A £206. 
260-0-26050 mA, 88 .36.. 06 in. or 6v. 2 a. 2400 
860-0-860 SOmA. 00, 86 a. 06v, la. or 6v. la. £6.80 
800-0-800 y. 130 mA.. 03 y. 4 a' C.T.; 6.3 y. 2 a. *700 
MINIATORE 200 .20 mA., 03 v.1 a. 21n28n lin. SOp 

MIDGET 220 46 mA.. 08 v.2 a' 210240 21e... *146. 
HEATER TRANS. fi-3 r. 3 amp.. 1146 è amp. 982 
GENERAL PURPOSE LOW VOLTAGE. Tapped oolpoi. 
ai 2 amp.. 8.4.6.0.8.0.10.12.16.18.24 and 00,. *460 
1 amp.. 0. 8. 10. 12. 16. 10. 20. 24. 80. 80. 40. 48, 06 *4 66 
lamp., 0. 8.10. 12.16.18.20,24.80,66.40,48.80*700 
8 amp.. 0, 5, 10. 12. 16, 18, 20. 24. 30, 38, 40. 48. tO *870 
lamp.. 0.6.10.12.16. 18. 20.24.30.80,40.48.80 511-26 
6.8.10.16,. A £2. 6.0-0 v.500 mA *1.9,1 amp. £1. 
12,. 300 mA 21.12v. 500 mA 21. 12 v.760 mA £1. 
40 r. 2 amp. iapped 10 y. or 30 y. £260. 00V 3 amp. *2. 
40V 3 a. £250. 22V-0-22V 4A D.C. 2345 
AUTO TRANSPORMERS. 116,10 280, or 220, to 116,. 
160w, 16; 250w. 26; 400w. 27; 500w.80. 
CHARGER TRANSFORMERS, topai 200/260,. 
loe 0e 12,.. 14 amp. 8276; 4 amo. £480. 
FULL WAVE BRIDGE CHARGER RECTIFIERS 
6 or 12v. noipot.. 14 amp. 4Op; 2 amp. SOP; 4 amp. 060. 

GOODMANS 6in. HI-FI SPEAKER 
4 or S ohm. 10 walt. Large ceramic mogoet. /4 
Special cone aurrOflad.. II....., 

FeeOeeaacy ee.pov.e 30-15.000 
np.. Ideal PA. Cnlomea. 
Hi-Fi Enrloeure Sy,I,m.. etc. 
Saiiahl, Tweeter *2-30. , 

.4_.. 

B.S.R. SINGLE 
PLAYER DECK 
3 epeede. Cooing devmce. bnlaaced 
arm. Ideal diuco deck. Stereo 
carlridge Oiled. 

£1750 pout 75p. 
p, 

". 

GOODMANS 
8in.WOOFR 

- 

Ç4°°'°o 
Rubher cone .urroend. y 

S ohm iS watt. Deep cnn.. 
_._,__I 

Heavy ceramic magnet. Ba.. - 

re.00aace 15 ope. Freao,acy 
r..Pon.e 30-8.000 cpa 

br £6.75 
LOUDSPEAKERS P.0.3 OHMS. 7o41e. 1h25; Silo. Oh-60; 
S ca SIn. *160; Sin. *173; 10 o 0m. LI-00; 104n. £100. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
S ohm, 21m; 21m; 311°c; Sin. B ohm. 2lia; 21m; Sin o Sia; 
Sin. h6ohm. Olio; Sin; Ondin; Sina3ln; lx4in; SctSie. 
21 ohm, 251e; 31e; 3m; o 3m; 6ta. 66 ohm; lin; SIa. 
80 ohm. 2iin; Hin. 120 ohm. 31e. £ I '25 EACH 

LOUDSPEAKER VOLUME CONTROL 16 ohm hO nati 
with lin long thrended built loe wood pn.ael moaatieg 75p. 

RICHARD ALLAN TWtN CONE LOUDSPEAKERS, li.. 
dIameter 4W *260. lOte. diameter 6W *2-06; Pout iSp. 
lIto, diameter. 6W, *3-80; 3 or O or 16 ohm mod.l.. 
SPEAKER COVERING MATERIALS. Sample. Lati. SAU. 
Horn Tweeter. 2-h6Kc/a. 10W 8 ohm nr 10 ohm 01-60. 
Da Lone Horn Tw..ter. 2-18 lCd.. 10W, B ohm £468, 
TWO-WAY 3.000 o.p...CRO8S OVERS 8. O or 10 ohm 5h-80, 
'-WAY CR0000 VER OSO cpi ned 8000 dp. 26 watl) 5220, 

r GOODMANS CONE TWEETER 
18.000 cpa. 25 watt.. S ohm. Price £3.60. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

16, dr, operation o,., 250 hr.. coalinuog. on SPI haitaer. 
tally adloutabl. .wtocg and .peed. Ideal ti.plae. l.aohtni 
ulertro mngaeti.m Orlo, meiroanmo; .1mb, etc. OSp. Pout SOp 

RETURN OF POST MAIL ORDER SERVICE 

o. 

R.C.S. GENERAL PURPOSE TRANSISTOR E.M.I. 13+ X 8 in. 
NEW BSR HI-Fl AUTOCHANGER PRE.AMPLIFIER BRITISH MADE 

STEREO AND MONO 
Id..l tor Mtb, Tape PD,, Guitar, etc. Csu be ooed witS 
Battery 

SPEA KE R SA LE 
Pli7. 12". 10" no 7" record. 

Bile, or ET. lina 200.300V. D.C. operition. Loe li" o fl° X i". Re,pon.e 20 cpi, to 26 Kr/a, 26 db (Bin. With tweeter. :s 
Auto or Manual. A b/gb For une witS vil,, or trooi.to, .qoipm.ot. £i45 Pont And Cronn000r. 10 £525 
quality unit backed by NOR 

Poll ioliroctioao nuppli.d. Dein/In LAS. lOp watt. Stute 3 or Sobm 
iluetroted 

reuobllity wtth 10 montS.' 
AI Pool 35p 

Iolraatee. AC 200/250,. 
Blu. l8 'I lilla. 

NEW TUBIILAR ELECTROLYTICS CAN TYPES 

__________________________________ 
WItS Oared tweeter cone ond ceramic 

Abo,. motor board Sito. 
2/660V lOp 260/ISV isp 

J 

16+16l.10/276046p 
4/660V 

magnet, 10 watt. 805m 
B,., ra.. 45-90 cp.. 

' £345 
Below motor boird lilo. 

£ I o.5Podt 75p. 
20p 600/IST 2Op 

8/060V oIp 100+lOOJl?5v86p 
. 60 + 50/000V tOP 
I 

Flou 10.000 'gin... 

WItS STEREO/MONO CARTRIDGE 16/600V lOp llO+200/275,70p 
82+82/460V 75p Poni 45p. 

Yobulor Arm & Cueing device 80/000V SOp 8+8/460v jioo 050+S0/050V560 16 watt. vingle cone model £6.60: 
28/25V lOp 8+16(460V opp 52+32+02/350 76p 
60)60V lOp 16+10/450V 600MFD/060V Blp Bookshelf Cabinet £6.95 

PORTABLE PLAYER CABI NET £4'95 
SOp 

100/OST lOp 02 + 60/810V SOp 4700/08V 95p 
. 

Fluted round troni 16 u lOnSitt. Teak Veneer Pont 40p 

Ox Oto lOp; 8 X 6m 90p; 10 X7io 0116; 12 X fl. Wirorvoond controls lIlo. dI&m. O catIn. lO ohms to 100K 14X010 £120; 16 x 6m 2145; lOx Sin 76p; 16 x lOin British made with Ont spindle, lin, lIa 859 e5 ProIesional model. Four inpot.. Treble. Roh. M..;s 
£1.70. yolonse Control. Ideal duro. PA, of troop.. 
ALUMIIIIT7M PANELS 18 iwo. O o 4to lip: 8 x 6m 25p: i DUAL CONCENTRIC POT 000k LOO 600k LIN D.P. SAE. loe detail.. 5 speaker £85 po. ilio can. 
54 o Sin 259: 10 o 71v 30p; 12 Sin 3Op; 02 o 610 00v; ,o5cb, loner .piodl, alla; ootc spindlo Lijo. lOp. ootpots. very robust lob. Suitable ean'ylnç case £1660 
16 o 6m 45p; 14 X Sin hOp; 12 o OLin bip; 16 vu lOin 769.1 

CASH PRICES INCLUDE VAT MINIMUM POST AND PACKING 30p. CALLERS WELCOME 
lunch DIAMETER WAVECHANGE SWITCHES 469. EA. 
I p. 2-way. Or 2 p. 6-dy. Or 3 p. 4-w.y.. R / D I O C c: I\JI P 0 I\J E FJ 1' i pi 2-way. Or 4 p. 2-esy, or 4 p. 3-way. 

TUUULC OWITUOILO. IP. Sop; Sp. 259; 29. dl. SOp. 
Illustrat.d Radio Booki & Compon.ne Lioti lop. Written guarines.. 
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SPECIAL OFFER! R.C.S. STABILISED POWER PACK KIT' 
SITH'S CLOCK'VORK 
15 AMP TIME SWITCH 

AU porte locluthog printed circuit and iet,trnolloon toi 
build thi, unit. Voll.8.. available: 8V 
79v. 0V. 12V. Up to 100 mA £295 ponti 

46p I 

O-60 MINUTES 
ar state voltage required. 

I 
Slogle pole two-..&7 Sorted mounting 
with Sung screw,. Will replace enuting R.C.S. 3 WAY CROSSOVER 
w,lI witcb lo (I,. light for return home. 
garage, automatic anti-burglar light, etc. Vurinbie koob 
Tora ou or oft ut lull or lutormediote ,etliug,, 
Pta117 ln,ulated. Maker, last list price £4'bO. Brand usw and 

Complete with 12 II. twio l,ad Sited with din ,penker plug. 
Ready assembled wltb lend, for epenkeft. ban,, mid and 
tweeter. Crossover Irequ,uci,n-950 ope and £2.20 3.000 op.. For system, up to 25 watte. 

fully gunranleed. 
OUR PRICE £25O Post 35p. 

Aleo availabis O-6 hou,. VOLUME CONTROLS I 80 Ohm Coax 0m per °r yd. 

CASSETTE RECORDER MOTOR ONLY. 8 Volt. 
Will replico maar type,. Idsal for model,. £126. 

5K. ohm, *02 Meg. LOG or BRITISH AERIALITE 
LIN. LIB SOp. D.F. 35P. AERAXIALAIR SPACED 
STEREO LIS SOP. D.F. 7Sp. 40 yd. £3. 80 yd. £460. 

BLANK ALUMINIUM CHASSIS. SS 5w.,. 211g nid.. 

Edre 5K, S.F. Trne,i.ior Zap FRINGE LOW LOSS 
I 

per 
Ideal 829 and colour 'P yd. 

WEYRAD TYPE COILS 
P50/SAC-SOP. RA2W ebp. Two Gane 5120. I 

P90I9CC40p. OPTI Sap. Printed Circuit 85p. 
I 

P15/5CC 4Gp. LFDT4. ISp. 

COAXIAL PLUG lop. PANEL SOCKETS lOp. LINE 15, 
OUTLET BOXES, SURFACE MOUNTING lop. 
BALANCED TWIN RIBBON FEEDER 300 Ohm,. 7P rl. 
JACK SOCKET Std. open-circuit Slip, closed ctreuil SII 
CbOomo Load Socket 49p. Phono Flog, lOp. Phono Sockel S 

lACK PLUGS Std. Chromo Sop; 30mm Chromo SOp. DI 
SOCKETS Cha,,i, a-pto lop; Opio SOp. DIN SOCKETS 
Lead a-pio Sop; S-plu lOp. DIN PLUGS S-pin i5p; h-pip 500. 
VALVE HOLDERS Sp; CERAMIC lop; CAlOS Op. 

R.C.S. lOO WATT VALVE 
AMPLIFIER CHASSIS 

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


CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-I. SATURDAY 9-S. Closed for lunch I-15-2-30 

S P E C I A L I ST S WHITEHORSE ROAD . CROYDON 
(Expo-ti R.mit cash and .xtra postage.) Buges 50. 159. Rail Slhurst Telephone 01-684-1665 
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BARGAIN 8 WATT AMPLIFIER. 4 Tesarntur 
Push-Pull Reid, built with volume, treble end £3.95 bas, control.. 18 vOlt battery opersted. 

WARHEATING ELEMENTS 
OFFERING 1001 08ES toe seer, tepe ot heatlnz sad 
drying sppUr.iion. tu the home, garage, greenhouse, 
lictor, (aesUabl. in manolaciuring quantitisnl. Approu. 
alue 808 o 8 u ebb. OperetaS eOttte 200/250V. n.e. 
660 watts approo. Printed circuit element enclosed In 
s,be.to. 2tt.d with connecting wires. Completely Oesible 
providing uil, Black best. Brlti.h'mnde tor use io photo. 
Copier, aend print drying equipment. 
Ideal tor home hsodymen and experimenter.. Buitahl. 
for Resting Pad., Food Wirmer., Convector Reuter.. etc. 
Runt be clamped between two sheets ut metal or asbestos, 
etc., to make eRciera clolhes dryer., towel rath-ideal ter 
Siring cupboards. Ideal for anti-Iron diuce for the (stage 
-onveniing frozen radiator, or acting as oU sumo heater. 
Uno in the greenhouse tor seed r.i.ing sod plant protectinn. 
loenluable aid tot bird bouses, incubator., etc., etc. Can 
b. ueed in serre. loe lower beat. Or ita parallel tor htgher 
heat application,. 

ONLY ¿tOp EACH (FOUR FOR £1.50) 

ALL POST PAID-Drucoant. for qunotity. 

THE ..lNtTANI.e BULK TAPE 
ERASER & HEAD DEMAONETIIER. 
SuttabI. loe rsnsette,. sed all .ini. ut 
tap. r.el,. AC. main. 200/260V, 
Lea0st SAE. £4.35 Post 

80e 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veoeered tin thick wood cabinet, Sine 
blm o Ihm o 89m. Weicht OBIbs. Thie 
cabinet tentar., a wid, mesh Silver Grill 
co,erinl 5 neparsti cempsriment toe monnt- 
ing Tweeler, or Mid-Range Horn. The teIlT 
.ealed bss, compartment ii Out ont tot 
Siincb Woofer, U 60 Care. Blp. 
Rosewood Vee,ion £960 Carr, SOp. 
BaRs ruolI be Ont to tibe larger spesker. 

EMS. GRAM MOTOR £1.25 120.. or 240,. AC. 2.400 rem. 2-pele 
7OmA, trae 21 o 2 o Otis. Posi 800. 

E.M.I. TAPE MOTOR 
4 pele, 240e. 185 mA, 
1400 rpm.'Spindle *tn, diameter. £2.00 
1.20. version £1. iIllu.trsied) Po,t SOp 
S'oe 88 Ic S at Olin. 

L155O Post 
80v 

AUDITORIUM 
15m. 45 watts 

A high wattage loadopesker 
of ,ncoptlonal qualit, with 5 
levaI rs,pon,s to ab ove 
0,000 cp.. Ideal loe Pnbli, 
Addre.., Dincotheqa,., Eine. 
ironic ln,tram.nts sod the 
heme HI-Fl. 
Sse, Re.000oce Bbcps 
Fluo Density iS.000gao., 
U.etul re.poose lO-14.000c, 
O Or 15 ohms model.. 

£1950 ,t 
Hi-Fl Euclo.are Manual containing piso., litiges, ero.,. 
over data sod cebit tibIe,. SOp. Posi Sp. 

BAKER RECOMMENOED 12 inch Enclosure 4 cubic It. 
EI-FI CABINET £21-SO. Cnrr. £2 euch. Few only. 
Sigo 00 X 20 0 12m. Teak Finished Fluted Front. 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Moddrnl.e your cabinet. .ith the Grooved look. Sire.- 

o 10'-75p. 10' o 7&'--45p. 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER 
Wilt min Microphone, 
recorda, tape and tuner 
with separate controls into , I 
single output . -' 
9 nuIt battery £5.20 ' 

STEREO VERSION OF ABOVE £655. 

R.C.S. STEREO FM TUNER 

() 
This completely cased mains powered HI-Fl £2750 Tuner wIth brushed aluminium lacia i. British 
made olinO the latest circuitry. Bargain Post 46p. 

BAKER 50 WATT 
ALL PURPOSE 
TRANSISTOR - e 

AMPLIFIER e f 

All purpose trnn.ioturi.ed. 
°i°' 

Ideal for Group.. Disco and P.A. - 

4 Inputs speech and musIc. 2 way 
mining. Oniput BISS ohm. ac. Main.. 
Separat, treble and bas. control.. Cirr. 
Guaranteed. £100 
Deten, 100 watt model al illoitrated £65. 
aleo available in Huait Wooden cuse £75. 

NEW 'DISCO lOO WATT' £55 
ALL PURPOSE AMPLIFIER CHASSIS 
2 inputs. 4 Output. separate VOlums treble Carr. £1. 
and bane control.. Ideal disco or il.,. amplifier choisi.. 

PW SOUND TO LIGHT DISPLAY 
Complete kit of part, with ROS. prtntwd circuit. Three 
1000 watt chann,l.. A. featured in December Pr.cttral 
Wireless. £1250 CABINET entla £3. 

bas.. Fitted with a special 
copper drive and concentri. 
tweeter cone resulting in lull 
range reproduction with 
remarhnble ,fflcmncy in 1h. 
upper reci.ter. 
Bass Resonare Ucp. 
Plus Density 10.5000aos. 
Useful response 20-17000cps 
0 or 15 ohm, model.. 

L17.00 Feet 
SOp 

AU D ITOR IV M 
12m. 35 watts 

A full range r.produc.r loe 
high power. Electric Guitars. 
pnblir address, multi-speaker 
syltem., electric organ.. 
Ideal for Hi-Pt and Di.co- 
thee une. 
Bans Resonance SScp. 
FInn Density 15 000gauss 
Veelul response 25-10.0000pe 
S nr lo ohm. modlls. 

ro 

y 

input loo MV. high Imp. SI,. Olin. 'o 3m, u 2m. 

I MOnO kit £1 2'50 Steten kit £2t% 
poet I 

U 459.1 
Eu.y to build. Full Iutructions .upplled. 

(C 
ELAC IO inch 
Dual cons plu.ticl.od roll nur- 

- 

- round. Liti. c.r.mlc munit. 
60-18,000 cpi. Sn.. re.on.nc 
55 gp.. B ohm impedinci. 
10 mitt, £5.50 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts . - 

MODEL "A". 20013 oSSi.. 
lot lOin. dis. £12.50 P0.1 
lOin. .Peuk.t. 75p 

MODEL "B". 100100 Vin. 
Por 13 SIn. or £6.95 Poil 
St,. IPouket. 459 

LOUDSPEAKER CABINET 
WADDING 15m. aldi, 209 lt. 

BAKER SPEAKERS 
' LUXE Mk II Robu.tly cnnetructd to .tnnd opto 

linK period, nl electronic power. 
A. u.ed by boding group, und di.coe i i fl i Wa S 

Dccliii te,pon.o 30-13.000 cpI. Elpeciully d..,gn.d to protide 
Bu. Resonant. 55 cpi. 

. lull funge reproduction it Sn 

GROUP 125d1 ' ocouoo,icul cost. Sottable lot 
121,. 30 witt i u.0 tth my kIKI Oddity 

I, S or il ohm,. 
Poil 409 

7.1cm. Built-lu coucentrig 
t te 

. 

,,'i\ B... Reeounn. 3Sep. b 

£ I 050 . f / 
Po,t4Op 

GROUP 50112m. j' J4( o 

t 
40p 

50 wilt Sor 110km, I W JV r' 

Pout SOP 

"50" GROUP 
lSIn.7n 12m. 25 watts 

Poet SOp 
A kick nuility boudePeuket, 

Group + PA Ciblnet. lu itock ti. temirkubbe tow coni 
Send lot LesSee. ri.ofl$nce enlute. ctenr 

r.prodocliOn nl Ike deepeSt 

RETURN OF POST MAIL ORDER SERVICE 

R.C.S. IO WATT 
AMPLIFIER KIT 

r . - 

MiNCIR 

rol, ot I. nultable for record player., Inpe Puy back. 
fattori, electronic Inotreunent. or nmnll PA, intern.. 
mo re anailoble, A mono kit or a etereo bit. 
The mono kit oie. 13 ,emi00000etor,. The etereo Ott ann 
f2 emi000durtorn with printed front panel and volume. 
taon and treble control,. Spec. '- 10 watt, output into 
f ohm, 7 watte into 15 ohms. Reepon.e 20 PiS 1030 K/CS. 

BAKER MAJOR I1"I I 
aC C' e... 

30-14.500 0/.. IHn. doable 
cone. woofer nod tweeter cone 
1010*0er with a BAKER 
Clrjmtc mainel ae.embly 
bavtnt a Son donut7 of 
14.200 Inane nod a total Soi 
0* 145.000 Manwell.. Rn,. 
re,nnanco 40 cli Rated 25 
witt.. NOTE: I or 8 or 
li ohm, month. (sInd. 

.4 Modul. kit, 50-17.000 cf. 
, with tweeter, Rollover, baffle 

nod tn,troctlon,, £14.50 An illonteited. 
Flenne tat. S or P or 15 ohm,. Pont SOp 

"BIG SOUND" 

BAKER HI-FI SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT ' n 

12m. 20 watts 1 

An insa940nlve unit tor the 
belinnee in hieb Sdeltty nod 
for (enliai parponen. May b. ' 

oned to improve any Radio. 
Amp200r. Ht-Fi or Telesirnon 
receiver. 
Bane Renonane. 4Sep. 
Fluo Dennity 12.000«&a,, 
U,ntoi re.pon,e 45-13.000co. 
3 or $ or 15 ohm model.. 

£IO'50 Pont ' 

4°P 
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Real Tone SC6O some of them 10 digitS. 2 exponents, play clearing operations (CA. CE) 
algebraiC logic, wIth two parenthesis I 22 FunctionS 

levels. Sin, Cos. Tan (plus inverse). Ins. Log 10e.ee. pl. xv. V' x, l/x.x.-.y and I 40 Keys Real Tone SC« - 

u-em exchange. sign Change. factorIal,; Charges In S hours and Cuts off to I Plus mJch more . present overcharging 
l 

ADVANCED FUNCTIONS Works to 10 digits. Roundn to 8. 
I CombinatorIal functions end binomial coefficients. 

Full chaIn celcutation with any functiOn sequence. 
I i Addressable memory with sum to memory key. Combinations, permutatlone, normal probability 

functions, Pr(Z). Gamma funct,on I Taken only 3 seconde on long CalculatiOns. rIn). normal 
I 1 YEAR WARRANTY distribution function. sta5stic.l functions, arithmetic 

mean, standard deaiation, earlance eq. rl. of sum of 
squares 11 a Il. 

) 
i ACCESSORIES INCLUDE 
I NiCol rechargeable batteries. ac. 

Inc ? 
y 

MEMORY three addressable memories whiCh can Inc. adaptor/charger. 
I leatheretle curry case, InstructiOns, 1 year guarantee. 

nIno be usad automatically for statistical functions, & Re: 'TI. SRS2 at £250 (inc. VAT) pius tor lIP. 
wIth sum memory, sum of squares memory errO index 
memory pius index register, weight 330 grams. - ----------------- - 
Size f7 x 85 3cm I Please send me 8C60-E54 inc. VAT. & pp. 
ACCESSORIES astor SC44 SCIENTIFIC or SC6O.i0-t64.S5 Inc. VAT. & pp. 

 

ADVA 
I - SCIENTIFIC 8 DIGIT MANTISSA plus sign and 2 

I 

digit exponent plus sign The SC6O is the most advanced Algebraic logic and exponential 
scientific and statistical calculator 

I 
functions 

a in its price range. 
i 

2 Parenthesis levels Il 
.1 

' D 3 memories Trig functions (Sin. Cos. Tan) 
o 50 functions inverse 

2 0 66 keyboard commande 
) 

Log, na Log'. Antilog e', 10' 

o 
The SC60 will Solve your compte I 

Exchange operation (ay) 
I i 

S Factorial n!sr. Pt, 1/a, ar, \/' problems at a price that isn't 8 Trig and inverse trig In either problem. radians or degrees 
BASIC FUNCTIONS Exponentlation (y') 

- There are so many we can list only Automatic error detection end dis- 

e 

4 C 
2 

8 

C 

o 
, 

Constructed Planos to order 
Send SAE. for details 

D i 

I I T 
i ro a U CTS 

31 Mountfield Road, Bramhall 
Stockport, Cheshire SK7 1 LY 

70 LED 03° CO3,,n,On A,0d 100 

CIEl 
50'.' 030 IDO'.' 5.3v 4OO.' O.4 300V 0,50 000v 00 

INTEGRATED CIRCUITS 
L.A sso 'r011os. O 14 pIn 0.37 

DOd 

PACKING/POSTAGEICARRIAGE Add Tsp to 
all Orders under £10. Orders £10 and over. 
pease add 10/0 Carriage. 

QUOTATIONS FOR LARGER QUANTITIES 
Pi.... .dd 8% VAT, te 101.1 r.nrn.nc. 

FLAIRLINE SUPPLIES 
. 24 CruckIewod1 vLondon NW2 
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or SC44-E3456 Inc. VAT, S pp. 
SC6O. 10 MEMORY 

I NAME 
Also avaIlable is the SC6O.lO-which has IO Operator accesslblo memories i 
with protected group memory whIch InCludes sum-memory, sum of squares ADDRESS 
memory, and index memory. 

i Orders to: KRAMER a co., 9 Octobar Placa, Holdirs Hill Road. 
W. rapai, molt nah., of calculator. 6A Inc. VAT 

i 
London NW4 IEJ. Tel: 01-203 2473. Telex 888941 attention KRAMER. 

Sand for quotation. "T & pp. Registered No. 1797716. Export orders Invited. 

P.E. JOANNA 
Electronic 
Pianos 

ALL PARTS CAN BE 
SUPPLIED 

Keyboard, KeyswitCh, P.C.B.s, 
Hardware, Semiconductors, 
Resistors, Capacitors, Cabinets 

Complete kits or easy stages 

THE RADIO SHOP 
I9CHERRYLSNE TELEPHONE 

BRISTOL BSI 3RO - 0212-421196 

TRIA CS 
I.5flMp PLASTIC" lAMP ISOLATED TAO 
NAO 0101W 100W 
MAS 01616 000V 

0.20 
0.00 

NAS 0655W 000V 065 
NAO 06S10 100v 0.65 

NOS 0102w 200V 0.30 NAB 0662W 200v 0.61 
NOS 0102X 200V 
NOS 0104W 300V 

025 
0.00 

NAS 06S20 206V 005 
ÑAS 0654W 400V 0.70 

NAS 01646 400V 0.34 NAO 06540 400V 0.70 
NAO 0106W 600v 
NOS 01000 600V 

0.60 ola NAO 0656w 000V o... 
NAO 06560 500V 0.76 

IOAMP ISOLATED TAO 3-SAMP CLIPPED TAO 
MAS 1001W 100V 
ÑAS 10616100V 

0.72 
0.72 

MAS 0351W 100V 0.52 
NAO 04516 166V 0.62 

NAO 1002W 200V 
NOS 10620200V 

0.7* 
0.76 

NOS 0452W 200v 05e 
MAS 03626200V 0.50 

NAS 7004W 106V 1.00 NOS 0364W 400V 0.66 
NAS 10046400V 
MAS 1006W 600V 

1.64 
136 

NAO 03546 400V 0.67 
NAO 0356W 600V 0.55 

MAS 10060600V 1.46 NOS 04566600V 0.64 
a.SAMP ISOLATED TAB ISAMP ISOLATED TAB 
ÑAS 0351W 166V 
NAO 00516 100V 

0.06 
0.06 

NAO 5501W 100V 1.05 
NAO 15010 100V 0.65 

NOS 0052W 200V 0.7* NOS 1502w 200V 1.62 
NAO 06520 200V 
NAO 0854W 406V 

0.7* 
006 

MAO 05020206V 1.02 
NOS 1504W 400V 3.51 

NAO 00S40 400V 0.65 NAO 15046 000V 1.06 
NOS 0056W 600V 
NA 00500606V 

1.10 
1-06 

NAO 5506W 000V 1.60 
NOS 15066600V 1.64 

D.31066 Ilh 1056,061 I,100.r 504. W' 60H10; 6' 

THYRISTORS 
lOAMP TOS. lAMP ISOLATED TAO 
ÑAS 0060 5001V 
NAO 0660 10001V 

0.25 
0.26 

NAO 106F 5007V 0.26 
NAO IWO 10601V 0.30 

NAO 0066 206P1V 0.31 MAS 506e 25001V 6.36 
MAS 006540601V 
NOS TOOT 00077V 

0.60 
6.52 

NOS 106S 40007V 0.67 
NOS 106T 60007V 0.60 

CAMP ISOLATED TAB BAMP ISOLATED TAD 
NOS 206e 5007V 
NOS 2060 106PIV 

0.37 
3-42 

MAS 40605007V 041 
NAO 3060 10007V 0.17 

NOS 206020071V 0.50 NAO 306620671V 0.56 
NAO 20eS 40007V 0.77 ÑAS 306S 40007V 0.65 

CLoCK CHIPS 
CT 7020 20 pIe 4.65 AV.5-1224 It pIe 2.76 
20 pIn 6? 
06?. 

0.56 
0.,, IO pIe .67 OIl 

0.6. 0.15 

I-N-T-E-R- L-D'-C-K-I-N-G 
U PLASTIC STORAGE ORAWERS -, jl 
PPICE5ll; ' 

Newest, neatest .11 

system ever 
devised for storing small 

resistors, capacitors, diodes, transistors, 
etC. Rigid plastic Units interlock together in 
vertical and horizontal combinations. Trans- 
parent plastic drawers have label slots. 1D 
and 2D have space divIders. Build up any 
sIze cabinet for wall, bench or table lop. 

As supplied to Post Office, 
Industry and Government Depts. 

SINGLE UNITS (10) (5m X 21m X 211f). 
£2 DOZEN. 
DOUBLE UNITS (20) (5ln X 41m X 21m). 
£3-SO DOZEN. 
TREBLE (30) £3-SO for 8. 

DOUBLE TREBLE 2 drawers, in one Outer 
case (6D2), £4-SO for 9. 

EXTRA LARGE SIZE (601) £450 for 9. 

PLUS QUANTITY DISCOUNTS 
Orders Over £20, less 5%. 
Orders Over £60, less 71%. 
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ISA VBIT handy 
solder dispenser 

A coil of Ersin 
. MuiliCore Savbit 

I l{ Solderina 
Il... dispenser7ft6inof 
I 

18 s.wg. (2.2 
metres ot 1.22mm). 
The Solder that 

° reduces the wear 
of soldering Iron 
bits. 

Size 5 - 32p 

SAVBIT solder iU SOL (. gauge 

I 

for soldering small for general purpose soldering alum 
work l 

components 
New Mullicare Alu-soi Fine gauge solder for soldering 

A handy plastic reel of flue-cored solder in 16 small components 1381t of 
SAVBIT alloy. 63ft 0118 s.w.g. 
(19.2 metres of 1.22mm) 

s.w g. No entra flue 
needed. Plastic reel holds 

22 s.w.g. (42.0 metres of 
0.71mm) Ersin Multicore 5 core 

3611. Supplied with fuit solder wound on a plastic reel. 
instructions. Also avaIlable Suitable for Intricate work and 
in solder dispenser. small Components. 

SIze 12 £1 80 SIze 4 £2.32 Size 10 £1.44 

VEW BIB WIRE STRIPPER & CUTTER 
Fitted with unique 8 gauge 

and easy grip handles. Spring 
incorporated for automatic 

selector with handle locking device 

opening. Strips insulation lrorn flex 
and cables in seconds and can also 

be used axa cutter. Model SB. 80p 

NEW SOLDER WICK 
Absorbs solder instantly, from tags and 

circuits. Only needs 401050 Watt 
soldering ironOuick and easy 
to use. Does not need flux and 

-. is non-corrosive. 

Size 18 90p 

For soldering 
fine Joints 

Dispensers: 
olErsin 
MaltlCore 
Solder make 
those small 
jobs easier. 
2111 of 22 
s.w.g. (6.4 

" metres of 
0.7t mml 
solder, 
specially 
suitable for 
soldering tine 
wires, small 
components 
and for 
repairing 
printed 
circuits. 

Size 15 4Op 
Or sIze 19A for kit 
wIrIng or Radio and 
TV. repairs 7lt. 
(2.1 metres) of 18 
s.w.g. (1.22mm) 
Ersln Multicore Solder. 

Size 19A 34p 

These books make all other publications oui of date with 
their simplicity and interest. J.W.R.. Newbury FULL POSTAL .............................................................................. 
You can odd my blesnmgn to your already long list of 
praises about your Basic publications. P.).).. Ranitogton ADDRESS .................................................................................. 

POSTNOWFORTH/5 OFFER! _______,____'_______J 
I 
ERSIN 

for fast eásy reliable soldering 
7 /[) 

a IDEA L FOR HOME CONSTRUCTORS 
Ersirs Multicore' Solder Contains Scores of non-corrosïve flux, instantly cleaning heavily Oxidised - 

5 CORE i.. - SOLDER j 

surfaces No extra flux is required. o 

mili b. of... 
IIJIIPP The owl.. 

c.ptlonal nibs in 
tealnln9 m.ohaoJe. and 

tichnbebon. In hlint,lClty. 
Radio ..sd ElIcteonIc.. 

WHAT READERS SAY 
I have made great ase of the Basic Manuals. 

B.C.. Hondo. 

I have found the Electronics volumes so iflteresting 
picone rash me ElectricIty. CA.. Folkeotone 
I would like to say I am completely satisfied with the 
wonderful manuals. ALP.. Backingham 

I find these books are euactly what i hove been looking 
for they euplaut everything in perfect detail. 

H.W.R.. Ponlefract 

p - - - - - - - - - - - - - - - - - - - - - - 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES. 

U BROMLEY, KENT. BR2 7HP 

U Please find enclosed P.0./Cheque value £ ............ 

I 
BASIC ELECTRICITY 5 parts £800 D 
BASIC ELECTRONICS 6 parts £950 D 
BASIC TELEVISION 3 parts £500 D 

u 
Tick Set(s) required. Prices include Postage 

YOUR 100% GUARANTEE. If after 10 days examination you d.cid, to 
I return the Manuals your money will be refunded In full. 

NAME .......................................................................................... 
BLOCK LETTERS 

I 

U 

U 

U 

U 

I 

U 
. 

The Pictorial Method 
ELECTRONICS(6 VOIS) BAS I C 
ELECTRICITY(5vols) 

TELE VISION(3vols) jj 
You'll find It easy to learn with this outstandingly ' GUARANTEE 
successful PICTORIAL METHOD. The essential facts 

Should you be,ln -: are explained in the simplest language, one at a time, 
any waydissatis- 

and each is illustrated by an accurate cartoon-type fled with the 
drawing. These clear and concise illustrations make MANUALS your 
study a real pleasure. The books are based on the latest 1 money will bere. 
research into simplified learning techniques. This easy- fundedbyreturn 
approach-to-léarning method has proved beyond doubt of post. 

that acquiring knowledge can be an enjoyable ex- 
perience. 
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4 AC.A. 150 watt 15 amp output 

I £13 50 £16 25 transistors PS 250 for supplying 2 TP125s £2200 
PS 60/60 for supplying 2 TL6Os £1950 

S Rugged layer wound driver transformer I PS 125 ± 45 vOlts for TP125 
i 

PS loo ± 43 vOlts for TL100 
£1375 
£1200 

I 

SpecIfication on ait power modules: All output power 
tings ±0-5dB. Output Impedance 15 ohms; THD at S Short-Open--and Thermal overload 

i PS 60±38 volts for TL6O £1150 full power 2% typically 1%: Input sensItivity 6OmV into protection 
i 

PS 30 ± 25 volta for TL3O £150 .10613; Frequency responso 20Hz-20kHz ±2dB; Hum and S Only 6 connectiona PSU 2 for supplying disco mixer £550 noise bettor than -78dB. 

STOCKISTS-CALLERS ONLY 
Ceo Mathews. 85.87 Hurst Street. Birmingham (Tel. 021-622 

-, 
TL3O 

1941) 
Arthur Salils Ltd.. 28 Gardner Street (Tet. Brighton 65806) NEW FROM TUAC TL3O D.C. COUPLED 

- - 

POWER AMPLiFIER MODULE. Bristoi Disco Centre. 26 The Promenade. Gloucester Road 
(Tel. Bristol 41666) . .. 

.. 
Output power 30 watts R.M.S. con- Socodi. 9 The Friars (Tel. Canterbury 60948( 
t(nuOus sine wave Cookies. 132 West Street (Tel. Crewe 4739) . . . Output impedance 8-15 ohms Al Music Centre. 88 Oxford Street. Manchester (Tel. 061-236 

-. 4 T.H.D. at fu(I power 0-5% 0340) 
S(gna( to noise ratio - 55dB Damon Electronics. 99 Carrington Street (Tel. Nottingham - 

- Input sensitivity 6OmV intO 50k ohms 53880) 
Frequency response 25Hz-50kHz Electra Centre. 58 Lancaster Road (Tel. Preston 58488) 
8 transistors Mitchell Electronics. 84 WinChester Street (Tel. Salisbury 
4 diodes 23689) S 

Mitchell Electronics for Southampton area 5 X 5 X 1in Only six ConneCtiOns £9 75 

Send large stamped addressed envelope with ali enquiries or send £1 
(refundable against purchase) for fully illustrated 20 page catalogue. 

Designed for the discerning D.J. of professional standard. Specification: Deck inputs-5OmV into IMÛ; Deck TÒne £31 50 Offering a vast variety of functions. Controls: Mic Voi; Controls--treble +20 - 10dB at 12kHz. Bass +22 - 15dB at 
Tone, over-ride depth; auto/Manual Sw; Tape Vol; L & R 40Hz; M1C input-200 ohms upwards, 2mV into 10kfl; Mic PANEL SIZE Deck Faders; Deck Volume; Treble and Bass; H. Phon Voi Tone Control-Total Variation Treble 15dB Total Variation 
Selector; Master Vol On/Off Sw. Max output 1V RMS. Bass 10dB; Tape lnput-3OmV Into 47kfl; Power Reauire- 18 X 4+ifl 

ments-30-50 volts at SOmA. DEPTH 3m 

* TUAC AMPLIFIER MODULES * POWER AND QUALITY * 
125 watts R.M.S. Power supplies vacuum impregnated. 

continuous sine Transformers with supply board lncor- - 

wave output porating pre-amp supply: . 

-... .-,- 

TP125 
7x6x3in 

£1950 

fi , 

L) 

TL6O . 

5x5x3in TL100 
4 

60 watts R.M.S. con- 5 X 5 X 3m 

tinuous sine wave ice watts R.M.S. 
output continuous sine 
2 R.C.A. 110 watt wave output 
15 amp transistors 2 R.C.A. 150 watt 

15 amp transistors 

MONO DISCOTHEQUE MIXER WITH AUTO FADE 

n ) 
to -:----opt *øs - _.. __j.o 

- -- 
LO "TUAC o o 

Ant .jj- auto s' cta PHONUS 

'J TRANSISTOR UNIVERSAL AMPLIFICATION COLTD. 
163 MITCHAM RD LONDON SW179PG 01672 31379080 
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(Ì 
4' - 

Speed Control 3 per 
min. to 10 per sec. 
Full logic integrated 
circuitry 
Dimmer control to 
each channel 
9 easy connections 

Make cheques P O.s payable to 
TUAC LTD (PE3) 

or quote Access Barclaycard No. 
and post to TUAC LTD (PE3) 

163 Mitcham Road. London. SW17 9P3 
We accept phone orders against 

Access Barciaycard holders 
Phone 01-672 3137 9080 

SEQUENCE DIMMER MODULE-3SDMI £1175 
ALL PRICES INCLUDE V.AT. (8%) AND POSTAGE AND PACKING 

ACCESS AND BARCLAYCARD ACCEPTED-JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED 

NEW TUAC LO-LINE STEREO 250 125 WATTS PER CHANNEL-E130 

3 CHANNEL LIGHT 
MODULATOR 

RCA 8A Triacs 
1000W per channel 
Each channel fully 
suppressed and 
fused 
Master control to - = 
operate from 1W to ' 

100W 
Full wave control j- 
12 easy connections - 

4 CHANNEL SOUND TO LIGHT 
SEQUENCE CHASER-4LSMI 

RCA BA Triecs 
1000W per channel 

/ S Fully suppressed and fused 
S Switched master control for 

sound operation from +W to 
125W 
Speed Control for fixed rate 4 1 

sequence from 8 per minute 
I to 50 per second 

Full logic integrated circuitry 
- t .- with optical isolation for 

amplifier protection 
Full wave control 

5 13 easy Connections 

£1550 (Single Channel Version 1500 Watts £7.25) 
W 

Petentsupplledfor £1725 
ADD SEQUENCE CI4ASING AND DIMMING EFFECTS 
TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR HOW TO ORDER BY POST 

INPUTS: Four Iduntical stereo epato anallobie witte any equuliation. FF1.: Output 250mW into 8 ohm,. Rotary volume control. MonItOrIng 
Two magnotic and two flot supplied so standard. High quality elide, facility for all 4 chennole. Selection ola touch eertelt,oe illuminated 
control on each channel. Volume, treble. and baos controls for ouch switches. Switched vIsual cue indicator. 
pair of elldera. Seeoltinity mag.. 3mV (A/AA. comp.). Flat 5OmVet 
Ikila. Boce coetrols n 18dB of 601io. Treble controlo n 18dB at 156140. Mlsc.11.,.oua FacIlIllas: Two Illamleated deck on/off swltchoo. Meine 
OUTPUT: Up to 3 oolte (+12dB) available. Atteeuotod oatput tor TUAC Illamlnated on/off switch. Auto fade illumInated on/Off awltcf,. Malen Size: 251e long X 
Power Modales. Rotary waster ond balance controlo. Beed wIdth powered wIth Integral acreen und bock cone,. Complete w:th full ein high X 51e deep 
15Hz-25kHz nidS. inotructlona. 

- 

' 

TW I N 
, 60 ve***, __-.B°- 

n' 

L 8 Q Q Q 
Output power 60 watte RUS. Four 
inputs. two chennelo each with 
oolume. treble, middle and bees 
controlo. Variable wane form control. 

* Lo-Line Twin 125 
£98 00 (125 watts version) 

* Lo-Line 60 
(single pre-amp version) ' £65 00 

* Lo-une 125 
(single pre-amp version) £81 00 

* Lo-une 125 
slave output power 125 watts R.M.S. £7000 

LV AU Lo-Line Amplifiers are 25+in (ong x 11in high x 6in deep 

PERSONAL SHOPPERS MON. TUES. THURS. FRI and SAT 
9 a.m.--6 p.m.. WED 9 a.m i p m. 

TUAC STEREO DISCO MIXER 

CAT. A 
7 MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION 

J' EQUIPMENT 
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PRECISION PETITE 

LTD. 
119A HIGH STREET, 

TEDDINGTON TW11 8HG 
Tel. 01 -977 0878 

INTRODUCING A 
MINIATURE 

PRECISION 12v. D.C. 
DRILL DESIGNED FOR 

THE ELECTRONIC 
ENGINEER 

Mk. Il Drill only 
£800 p.p. 35p 

Stand £376 p.p. 58p 

r 

Complete kit as illustrated (less batts.) 
with a variety of 30 tools. Space for 
Stand and Transformer. 
KIT 30 TOOLS £16.00 p.p. 75p 

STAND £376 pp. 35p 

TRANSFORMER £5.50 pp. 75p 

S 
FOR 
DETAILS 

JC12 AMPLIFIER 

V. 
6W IC audio mp with 
free datv nd printed 
circuit £280. Special 
offer:onIy24S if bought 
with deluxe hic. 

DELUXE KIT FOR 

THE JC12 
lnclue all porc, for the printed circuit and 
volume, butt and treble controk needed to 
complets the mono vertion £2.29. Stereo 
model with balance control £495. 

jC12 POWER KIT 
Supplie, 28v 05 amp, £195. 

PREAMP KITS FOR THE JC12 
Type I for magnecic pickups. mic, and tuners. 
Mono model £115. Stereo model £3.25. 
Type 2 for ceramic or crystal pickups. Mono 
95p. Stereo £1.90. 
SEND SAE. FOR FREE LEAFLET ON (ITS 

SI NCLAI R 1C20 I O + I 0W stereo 
amp. kit with free booklec 

I (lO 

und printed circuit £8.59. 
P520 power supply kit for 
oboce £4.95. 
VP2O volume. tone control 
und preamp kit with 
printed circuits £1.95. 

AMPLIFIER SF20 lOW 41] loud. 
speaker 

SEND SAE. FOR FREE DATA LEAFLET 

BATTERY Eliminator Bargains 
6.WAY SPECIAL 
Switched Output of 3/4*! 
6/7*19/12V oc 500mA 
with unique 4.wuy multi. 
lack connector and free 
matching socket £4.93. 
3-WAY MODEL 
Switched outputs of 6, 
74 and 9V at 2SOmA 
with unique 4.way multi. 
iack connector and free 
matching socket £2.95. 

TAPE RECORDER MAINS 

RADIO MODELS 
SOmA output with pop. 
pecc battery connectors 
for transistor radios etc. 
6V £2.95. 9V £2.95. 
Double k + 44v. 
N/A 6 + 6V £3.5. 
9 + 9v £3.95. 

7fV output compl.te with 5 pin DIN plug to 
run cassecte tape recorders from the ac. 
mains £345. 

SINCLAIR CALCULATORS 
Cambridge £8.95 MAINS UNITS 
Scientific £12.95 . For Oxford Serins 
Onford lOO £8.95 £3.19 
Cam. Mcm. £14.95 For Cambridge. Cam. 
Oxford 300 £2298 Mcm. und Sc,enciflc 
Frogrommable F.O.A. £315 

CBM CALCULATORS 
776MD 7 digits/%/memory £716. 

987D 8 digits/%/memory/constant £9.95. 
385F. 8 dlgies/o onstun nl%!rechargeabln £10.85. 
°GL976MD £9.50. GLS16MR. £13.60. 
0L9970 LI 1.95. GL997R £15.30. 

SR79ISD 8 digits/memory/scientific notation! 
,fcrig/log/pownr/roots £1 3.95. 
SR4I 48R £39'95. Mains unit for O machines 
£2.95. All others include mains charger unit. 

FERRANTI ZN414 
IC radio chip with data £169. Printed circuit 
and extra parts for radio £3.60. Case £1 extra. 
Send SAE. for free lnaflt. 

SINCLAIR PROJECT 80 
AFU £755. FM tuner £13.15. Decoder £8.55. 
Z40 ¿5.75 Z60 £8.95. FZ8 £820. Trans. for 
FZ8 £5.40. Scemo 80 £750. PZS £3.95. 
Prolect 805 £1895. FZ6 £8.70. 

S-DECS and T-DEC 
S.DeC £224. 
T.DeC £4.05. 
M-DeC A £4.45. 
ya-DeC B £7.85. 
IC carriers: 16 dil: plain 
£1.18' with socket £221. 
Io TOS: plain £1.09; with 
socketgl.08; SSTI 3 forgl; S5LJl 3 for £2; 
55M I 3 for £240. 25p offany order accompanied 
by PB electronics coupon. 

SWANLEY ELECTRONICS 
Dept. PE, P.O. Box 68, Swanley, Kent 
Prices include post and VAT. Official orders 
from schools. etc. welcome. Overseas customers 
please deduct VAT (8% on calculators and 
S.DeC und T-DeC range, otherwise 25%). 

, 
GIRO NO 335 7056. AccoSso nd BrCIoy. 

C w.O 55 fl - - . oli, Cutalogao. 

'I; 
Eoport Order onguir:es welcomo Ifs m:n I 

Oftic:sI Orders acâoptod Vro,,, Edccs. 
lionul and Government Oepaflwoflls 
ALL PRICES enlodo VAT .nd P. 0 P. 

E.&.Q E SkOP HOURS 9-12.30. i 30-S oc 6 days 

66 PAGES-3.000 ITEMS 
.-. FULLY ILLUSTRATED 

. 

04, I Kh. - c MeInrils 

/ ioOa-Ra.6Io,T.fi 
. 

09 
.5' I Mele,. - Capacoar. - 

"e I Herdwere - S.rr:Condac. 
q6 ¡lo:.- 9OOa-POS-Cod. I -Aud:O Acco..orN. - Sc,.w. / Conneclo,. - Aadlo - Module. 

_S__. velIvOli. .rc.. etc. 

. 

SPECIAL CAPACITOR KITS 
C280 Kit-PC Mounting polyester 250k 5 of each 
vObo: OSI. 0022. 0047. 0 1. 0220F, 2 01 047. loF. 
LISO net 
C296 KIt-Tubulur polyester. 400V. 5 of euch calan 
0.01 0022.0.047.0 I, 0226F. 20f 0476F, 3.97 net. 
Coromic KIt-eqaure plaque. 50V 5 of oach value, 
22. 33. 47. lOO, 220, 330. 470, l000pF, 220. 4lOOpF, 
OOlF. £1.68 not. 

SPECIAL RESISTOR KITS ICARBON FILM 5%) (PrIces 
Include poet 8 pucking) 10E12 kw or 4w KlT 10 of 
ouch E12 cabo. 22 ohms-1M, a total of 570 £525 not 
25E12 W or 4w KIT: 25 of noch E12 calve, 22ohmi- 
1M. u total of 1425 £1284 not 

B. H. COMPONENT FACTORS LT 

PKULTIUETFR U4323 
22 Runges plus AF/IF Oscilla- 
tor 2O.0I5/V0lt. 
VdC-O'5---lV In 7 rangon - 

Vac-25--I000V In 8 rangos . 

ldc-0O5-500rnA in 5 rungeS 
Rosdlance-5fl.-lMfl In 4 

OSClLLATOR-1KHzfld - 

485KHZ IA.M.l ut .pproo. 1 VoIt. 
Siao-180 Io 97 a 40mm. 
Supplied complete wllh carrying 
cano. test loads und battot5,. 
PRICE £884 net P. 5 P. 75p U4323 

NULTIMETER U4324 
34 Run en. High nonnitloity. 
20.00OI1V0tt. 
VdC-06--7200V In 9 rangos. . 

:3vA In 8rangos. o 

JaC-03.-3A IO 5 rungoe. 
Roeintooco-2511-SMG In 5 ruegos. 
Accar.ty-dc und R-2/% of F.S.O. 

oc and db-4% ot F.S.O 
SUe-167 a 98 y 63mm. 
Sapplied complete with storugn csao. 
toat leudo. epato diodo und battery 
PRICE £10.64 net P. 6 P. 75p. U4324 

MULTINETER U4341 
27 Ronges plus Trans:ntor Testar. 
16.lOOfliVolt. 
Vdc-03--900V In 6 rangos. 
Vac-1 5-750V in 6 rangos. 
ldc-0OO--S000rA In 5 ranges. 
luo-O3-300teA In 4 rengos. 
Ros:stunco-2Kfl-2Mfl In 

4 rangos. Accuracy-dc--26% 
ug-4% Ot F.S.D. 
Jte10350 In 2 rangos. 
Siao-ll5e2l5xuOmm. 
Comploto wIth carrying . 

caso, test leude. und buttery. 
PRICE £1181 net P. S P. 75p U4341 

MULTINETER U4313 
33 ranges. Knife edge wIth mirror scale. 
2O,ûJVolt. HIgh accuracy. mVdC-75rnV. 
Vdc-1 5_4501J in 9 rsrsgns. -_ 
Vuc-l5--600V in t rangen. 
Idc-60--120 mlcroompn In 2. 
Idg-0ß--l500tnA Io 6 tanges. 
laC-06-l500mA In 6 rangns. 
Ros:stanco-1KU-IMÛ In 4 rengas. - 

db scale-IO to + 12db. ' 

Accaracy-dC---1%. uO-2)%. 
51es--115 C 215 x 90mm. 
Complete with carrying case, 
Inst leads, and batlery. 
PRICE £14.90 not P. 6 P. 75p. U4313 

(PE.). LEIGHTON ELECTRONICS CENTRE. 
sa NORTH STREET. LEIGHTON RUARD. LUT 7EG. 
Tel.: Lel9hton Buzzard 2316 lStd. Codo 052531 
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To: International Correspondence 
Schools - - - Dept. 77tQ Intertext House. London 

SW8 4W or telephone 622 9911 

Subject of Interest ............................................ - ........ ...-_. - 

Name .................................................... - ........ .. ................ - 
Address............................ - ........ -. .................................... 

- - Te1 
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Semi-Conductor stockists. 
Callers welcome (Mon-Fri) or send stamp for lists 

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

TELEPHONE: 01-4 88 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPO0LST. 

255 

J. BIRKETT 
RADIO COMPONENT SUPPLIERS 

25 The Strait, Lincoln, LN2 1JF 
Tel: 20767 

TECHNICAL TRAINING 
IN ELECTRONICS AND 
TELECOMMUNICATIONS 
ICS can provide the technical knowledge that is so essential to 
your success; knowledge that will enable yoa Io take advantage 
of the many opportunities open to trained people You study 
in your own home, in yoar own time and at your own pace and 
if you are studying for an exanlinat)on ICS gaarantee coaching 
until you are successful. 

City & Guilds Certificates 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractinot 

POST OR PHONE TODAY FOR FREE BOOKLET 

121 80 15-7E BAS 
i 

CASED AUTO TRANSFOAMERS 
122 iO-O Il-40 BAS 240V mulnu lead spat und U.S.A. 2-PIN 
189 120 2025 BAS aatleto: 

SCREENED 81818159ES P8P 2OVA £329 P. P. 72p li3W 
Ref. nA , VOfls o 

150VA £137 P. P. OSp 4W 

30-3 113 500VA £10-B? P. SP. Li-25 87W 
1000VA Cil-39 P. AP. BAS 04W 

93 IS 9-0-9 i-N 
235 330,330 0-9.38 l'IO 
207 9W, 506 51.9,0.0-9 0.02 
208 tA, t* 38-9, 0-9-9 3.07 90 

238 200,200 2-15,O-t5 1-14 25 

214 330,000 0-20, 0-20 2-93 
221 730 (d.c.) 30-120-12-20 2-3' 
209 lA. IA 0-03-20-0-78-20 3-62 
203 500.500 0-15-27-0-15-27 3-lS 
284 lA. tA 0-15-270-15-27 414 
$112 530 12-15-20-24.00 I-97 

BRIDGE RECTIFIERS - 

50v ZA 35p 
100v ZA 40p 
200V lA 45p 
000V 4A 65p 
60CV ZA SOp 

000V lOA/PM 7A6( £235 
P & PlOp. 25% VAT 

TEST METERS 
AyO 6 MK5 £55-El 
AV072 £2172 
U43i3' £93-us 

£11.10 
'(USSR) inc. 620cl c.rrylfll cace 

P. SP.LI-lO. VAT 8% 

- ANTEX SOLDERING IRONS 
15W (2-00, 79W (2-45, 25W (2-26, 

Saldarin9 Iron Kil £3-Il, 
Stind lar aboco £113. 
P. 4 P. 25p. VAT 8% 

MAGNETIC TO CERAMIC 
CARTRIDGE CONVERTOR 
Op.rutlng enlIaI. 28-45V 

anly £2-ES P. A P. iSp. VAT 25% 

BSR MINI-DECK 
4 Spend Aatoclrunner cl-90 

P. 4 P, 72p. VAT 25%° 

NEW STEREO 30 
COMPLETE STEREO CHASSIS INC: 
7 * 7W RMS AMP, Pro-amp, Dower 
,apply, Iron) pinol, knobs (need. 
mains Irin,.). Storno 30. (15-75. Mile, 
IrlOs. £3-OS, Teak veneored cub. 
(3-65. P & P. 85p. VAT 25%. 

PLEASE ADO ' 
Audio ACCeSsories and 

HIGH VOLTAGE MAINS ISOLATING 
POrn. 200/220V 0001440V 
S.c. 100/128V 9g 200/240V 

VA. Ref. POP 
£ p 

60 243 4-3? 97 
350 247 90-93 I-41 

1000 250 21-31 BAS 
2000 252 a-12 BAS 

PLUS 
POWER UNIT 

CCI2-05 OaIpaI SwilcOed 
3-4-5.1.75-9-12V.l SOWnA. £0.09. PA P 
49p. VAT 25% 

3W AMS Amplifier £2.30 
5W AMO AmpIll:nr (2-OS 

lOW AMS AmpiO/ar £295 
25W AMO ArnpliIier £3.95 
Pro-Amp for 3-5-10W £4.03 
Pro-Amp for 25w £13.20 
POwer Sappllas 3-5-10w EIp 
Power Sappiles 25W £3-SO 
Trinulormar 3W Li-40 
TrinIOormnr 5-10W U-13 
Tranulormer 25W (2-60 
P, A P. AmpulPro-OmpwPower Sap- 
pIlen lop 
P, A P. TruesfOrmeru 3?p. VAT 25% 

METAL OXIDE RESISTORS 
Stylo TOI. 0mb Ringe 

Prosper 10K 
1RO 2% iDCl-3005fl Oto-lo 

5% 1011-300k LI-BO 
TRS 2% 1011-470k £2-SO 

2% 5i0511-iMfl £2-IC 
TRI 2% 15(5-4715 cil-98 

2% 5115-5101111 £7-SC 
2% 560k-29,415 £11-SO 

TRE 2% 1515-9115 £11-SC 
2% 12011-1001115 (tO-SC 
2% ilSk-iMfl £1756 

OTY-P.O.A. P. 4 P, 250190 

AT AFTER P & P 
Bargain Component Paks 

10008f 40v.w. ELECTROLYTIC CAPACITORS, size lin o +in, 3 for 35p. 
6 SILICON NPN PHOTO TRANSISTORS tor 5ip. 
TAPE RECORDER MECHANICAL DIGITAL COUNTERS al 20p. 
18 VOLT 1 Amp TRANSFORMERS, 250 Volt AC Input at 85p. 
200 ASSORTED TUBULAR CERAMICS tor 5ip. 
TUNING CAPACITORS, Direct DrIve. 365 + l5Opt at 38p, 200 + 200 + 25 + 25pt 
al 38p, 500 + 500p1 at 45p. 
TRANSISTOR RF CHOKES 2-5 MH at 12p, 10 MH Tapped at 5 MH at 15p. 

6 BANK PUSH BUTTON UNIT 6 Pole Change Over Per Button at «p. 
60 WIRE WOUND RESISTORS assorted itO 10 Watts at 57p. 
COMPRESSION TRIMMERS, lOpf. 3Opf. SOpf, l5Opf, l,000pf, ali at Ip each. 
MULLARD COLOUR TV TRANSDUCERS at iSp each. 
MULLARD COLOUR TV DELAY LINE, Type DL1E11695 at 40p. 
CABINET SWITCHES, stays on while door open. 3 for 5Op. 

ARDENTI SUB-MINIATURE ROTARY SWITCHES, small spindle. 1 Pole 6 Wayat 
15p, 4 POle 5 Way at 25p. 
UNMARKED GOOD 2N 706 TRANSISTORS 12 for Sip. 
20 BRANDED FT ASSORTED ZENERS for 75p. 
20 BRANDED ASSORTED SIC SILICON DIODES at 50p. 
OCTAL PLUG-IN MODULES with 2 300 PIV 1 Amp Diodes at 12p each. 
35 ASSORTED PRE-SETS and SLIDERS al Sip. 
FET's simIlar to 2N 38166 tor £1. 
UHF TRANSISTOR TV TUNER brand new at £116. 
400 Ply I Amp TRIACS, 3 for Sip. 
NEONS Fo, TRIGGERING TRIACS 6to, 50p. 
200 ASSORTED DISCS CERAMICS al 57p. 
PLASTIC POWER TRANSISTORS, 30 Watt NPN, 22p each. PNP 25p each or 
38p pair. 
6 OP-AMPS 8 Lead to 5 Can Untested with Data at Sip. 
50 TRANSISTOR TYPE ELECTROLYTICS, assorted at 57p. 

7 JAPANESE and CONTINENTAL VOLUME CONTROLS fo, ci. 
100 ASSORTED SILVER MICA CAPACITORS at Sip. 
SOOyd. REEL OF PVC CABLE, 14 strand 0-0048 at £3 reel. 
SMALL SILICON SOLAR CELLS, no informallon. 4 for £1. 
20 TUNING VARACTOR DIODES, assorted unmarked for OSp. 

X BAND GUNN DIODES with data at £165. 
X BAND DETECTOR DIODES Like SIM 2 at isp or iN 23 at 25p. 
2N 3375 VHF POWER TRANSISTORS at £216 each. 

Please add iSp for post and packing on Orders under £150 

TRANSFORMERS 
ALL EX-STOCK - SAME DAY DESPATCH. VAT 8% 

MAINS ISOLATING 
PrIm. 120/240V. S.c. 120/240V 

I 12 AND OR 24 VOLT 
C.nlr. I.e .,it5 .c,..n I PRIMARY 240-250 VOLTS 

Rol. VA p a pl R.f. Amp.. 
No. (Watt.) £ p fr40. 02V 24V t 
01* 3-11 58 Ill 05 025 1.54 

149 60 4-09 72 213 IO 0- 1-56 
ISO lOO 5.23 95 71 2 241 
151 200 854 112 ia 4 2-07 
152 250 1022 141 70 4 4.43 
153 350 12.41 1-41 loa 9 5.59 
154 540 1433 191 72 10 5.54 
155 750 2194 ORS 119 12 5-80 
156 10W 3057 BRS li 16 7.4$ 
157 1540 3469 ORS 115 20 1* 10-Sl 
ISa 2000 3982 ORS 197 30 15 14.20 
159 3000 9141 BAS 224 90 30 11-Sl 

115V 9,240V s.c. OnIy 

30 VOLT RANGE 
PrIm. 200(240V. Sec. 0.12-15-20.24-30V 
Ref. Amps. P & f 

No. C p 
12 0-5 1-60 58 
79 1-0 252 72 

3 2-5 371 72 
20 3-5 4.79 55 
21 45 5-56 85 
51 5.0 8-75 97 Iii 6-0 7-52 l-12 
88 9.5 1020 I-25 
69 ISO 1034 141 

eS VOLT RANGE 
Prim. 200/240V. Soc. 0-24.30-40-49.80V 
Abf. Amps. pa e 
NO. C p 
124 05 34$ 72 
126 l-0 354 72 
127 20 533 95 
125 3-0 7-90 97 
¶23 4.0 819 141 
40 50 1024 1-25 

120 65 12-01 141 

Pap 
ce 

58 
58 
72 
72 
55 
85 
97 
97 

1-61 
1-41 
ORS 

SO VOLT RANGE 
Prim. 250/248V. S.c. G-h-25-33-40-50V 
Ref. Amp.. P & P 
No. £ 
102 0-5 37I 
103 10 2.59 72 
104 20 4-aS 85 
lOS 3.5 8-IO 97 
106 4.5 7.99 1-12 
107 6-0 l2-1l 125 
118 8-0 l2-n3 1-61 
119 10.0 IllS BAS 

AUTO TRANSFORMERS 
Ref. VA Auto Tape Pl P 
No. (Well,) £ p 
113 20 S-ltS-21S.240 175 SI 
04 75 O-110.210-240 2-OS 72 

4 150 0-115-200-220-240 4-33 72 

66 300 5-110.200-220-240 lB 85 
ei 585 0.115.200-220-240 5-34 1-25 
84 1006 0.115-200-220-240 14-38 161 
93 1506 0.115-200-220-240 1902 ORS 
55 2506 O-115-220-220-240 2541 ORS 
73 3006 O-115-200-220-240 26-84 BRS 
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P.E. SYNTHESISER 
(PE. Feb. 1973 to Feb. 1974) 

The well acclaimed arid highly ertile large- 
scale mains-operated Sound Synthesiser complete 
with keyboard circuits. All function çircsaits may be 
used independently, or interconnected. The greater 
the number of circuits, the greater the versatility. 
Other circuits in our lists may be used with the 
Synthesiser to good advantage. 

THE MAIN SYNTHESISER 
Stabiliusd Power Supply £1205 
Two Linear Voltage Controlled Oscillator. 
and one Inverter-alI 3 circuits: £16.38 
PCB (2 urn required)-euch £1.48 
Two Ramp Generators and Two Input Amplifiers-all 4 circuits £562 
PCB (holds all 4 circuits) £138 
Sample-Hold and NoIse Generator- £6.64 
PCB (holds both circuits) £1.70 
Tone Control. £2.43; PCB, 8Op 
Reverberation An, lifler £636 
Sprine Linn unit for everb Amp £495 
Ring Modulator £3.75 
Peak Level Meter Circuit £1.50 
lOOiaA Panel Meter £3.75 
PCB for Rev.. R.Mod. g Meter Ccts., £1.94 
Envelope Shaper, £5.35; PCE. £1.46 
Voltage Controlled Amp. md DIR. Amp. £6.86 
PCB (holds both circuits) £1.32 
THE SYNTHESISER KEYBOARD CIRCUITS 

Tone Generator und Top C Envelope Shaper £925 
PCBforubove £1.30 
Envelop. Shaper, 
12 sets (full requirement) £32.16 
Set of 2 PCBu (full requirement) £15.00 
Voicing and Pre-Amplifier CIrcuits £8.37 
PCE for above circuits £184 
Power Amplifier £1450 
PCB for power ansp 95p 

KEY BOARDS 
Kimber-Allen Keyboards as required for many 
published circuits, including the P.E. Joanna. 
F.E. Minisonic und P.E. Synthesiser. The manufac- 
turers claim that these are the finest moulded 
plastic keyboards mude. 
3 Octave Keyboard (37 notes C to C) £20.50 
4 Octave Keyboard (49 notes C to C) £2350 
S Octave Keyboard (61 notes C to C) £2700 
Contact Assemblies for use with above keyboards: 
Single-pole change-over (SP) us for P.E. Joanna and 
PE. Minisonic. Two-pole normally-open make- 
break (2P) as for PE. Synthesiser. Special contact 
assembly (4PS) honing 4 poles, 3 of which are 
normally-open make-break contacts and the fourth 
is a change-over contact-this special assembly 
enables th. same keyboard to be used with the 
PE. Synchesiser, P.E. Minisonic. and PE. Synthesiser 
simultaneously thus avoiding the cost of more than 
one keyboard. 

3 Octavs 4 Octave 5 Octave 
Contact Each Set Set Set 

P.E. MINISONIC 
(PE. Nov. 1974 to March 1975) 

A portable, battery or mains operated, miniature 
sound synthesiser. with keyboard circuits. Although 
having slightly fewer facilities than the large PE. 
Syntlresiser. the functions offered by thi, design 
g:ve it great scope and versatility. 
Two Voltage Controlled Oscillatore £5.22 
Voltage Controlled Filter 
and Voltage Refervnce Circuit £3.41 
Two Envelope Shaper, and Two Voltage 
Controlled Amplifier. £725 
Keyboard Controller and Hold Circuit, £266 
Ksyboard Divider Re,i.tor. (select type to suit 
keyboard used, all are 2% tolerance). 2 Octave, LI; 
3 Oct., £1.48; 4 Oct., £1.96; 5 Oct., £244. 
H.P. Oscillator and Detector £1.66 
Ring Mod., Noise Gen. & Env. Inverter £5.17 
Two Power Amplifiers and Two Mixerl £3.55 
Battery Eliminator £588 
Temperature Stabili,er £1.47 
PCB to hold 2 VCOs, VCF and V-Ref £2.02 

PCE to hold 2 ESo, 2 VCAs, 2 Mixers, Ring Mod. 
Keyboard Control and Hold £220 
PCB to hold 2 Power Amps, Noise Gen, Envelope- 
lnverter, HF Osc. and Detector £145 
PCB for Baccvry Elio.. & Temp. Stab. £13S 

SYNTIIESISERS AND KEYBOARDS 

ç 

P.E. JOANNA t' 
n nnb,c; . 

. r c (PE. Mey co Aug. 1975) if The new electronic pieno thot he, witcheblo â 
elcerneuve voicing of Pieno Henky-Tonk end Harpei- - chord. All PCBe ero 'e, pebliehod'. 
Power Supply £7.96 

Phone 01.723 4185 
Closed Sturdy I p.m. 

Kenllworth Road, Edgwar., Midde. HA8 YG 

J J -- - 

TOL 01-958 9314 
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Can be Used without the Main Synthesiser to make 
un independent musical instrument) 
i Log. Voltuge Controlled Oscillutors £1455 
PCB for both log VCOs £260 
DivIder 2 Hold Circuits, 2 Modsalution Anvpli- 
fiers, Mf,,0, und 2 Envelope Shupers £1964 
PCE (Holds the first 6 circuito) £180 
PCB for both Envelope Shapers £155 
K.ybourd Stubilised Powsr Supply £7.30 
Printed Circuit Board 94p 

ELEI 

FOI 

Thi 

by A. Dl 

ELECTRO 
H. T. Kitch 
FOU N DM 
E LE CT RO 

How T( 
by V. Capel 

SER VICh' 
L. DAiro. 
ELECTRO 
SYSTEMS 
HI-Fl YE 
Price. 

ELECTRO 
HAN DEC 
RSGB AP 
1976 by R.l 

RADIO 
TOR DAl 

* TOTAL 

THE F 

BRfl 
of Brici, 

I 9- 

SP 20p £740 £980 £12.20 
2P 24p £888 £11.76 £146.4 
4P5 48p £1776 £21.52 £29.28 
Printed Circuit Bourd, for use with the above 
contacts and thus eliminating most of the inter- 
wiring required. are available-details in our lists. 

PHONOSONICS 

POR ADDRESS. INFORMATION REGARDING I 

POST AND PACKING. VAT. LISTS, AND 
I 

EXPORT TERMS SEE OUR OTHER ADVERT- 
I 

ISEMENT ON OPPOSITE PAGE 
I 

Photos: 2 of our units containing some of the 
I 

P.E. projects built from oar kit, and PCBs. 
I 

(The cases were built by ourselves und uro not 
I 

for sale.) 

T RANSISTOR ' . OSMABET LTD We make trsnslorve,s 
smoflOsi olhor thIngs 

LOW VOLTAGE TRANSFORMERS 

IIRONIC OROANS 
Prim. 2001240V 5.8.. 5V IA 50p; 83v ISA clos: 3A 
£2.10; 6A CT cS.75; 12V l5A c2l0: 3* £375: OA CT 
cS25; ISV l5A CT £3.45; 24V 15* CT c3TS; 3A CT 

THE AMATEUR 
ES2S; SA cl: 8A £1125; 12A tIRSO; 40V 3A CI cl5O; 
50v 6A CT cle.75; 25V SAc 25V 2A c7; 12V 4*5. 12V 
4A t7. 

vero1' 
LT TRANSPORMERS TAPPED SEC. Peim 200/248V 
0-10-12-14-16-18V 2A ca; 4A ES'25. O-12-15-20-24-30V 
2A c4-S0; dA c5-7S. 0-5-20-30-40-40V lA £455; 2A 

rd, revised edition ge.7s. 0-a0-50-60-S-100-IIOV lAc7. 
MIDGET RECTIFIER TRANSFORMERS 

)uglas Price £470 
For EW revi. 200,240V s.c.. 5-0-0V 154 or 0-0-9V IA 

___________________ 

cina ecoS; 12-0-12V lA. or 20-4.-20V 07SA. ors-0-0V 
OSA. o. 12-O-12V a25A. or 20-O-20V O1SA. or 6v 
0SA+8Va5A.OeUVO35A+OVO35A.o,12V025A 
.5. 12V025A.Oe2OVO15A.E2OVO15A..115tE20.ch. 

HITAILERSI. NIC TEST EQUIPMENT by LOUDSPEAKERS 
en. Price £490. 284e 8 or 75(1. 261e 8 or 25fl, 3m 3. 8 or3Sfl. 34m 8.IS 

TIONS OF WIRELESS AND 
or 8Cfl. OSp escS: O o Sin 3, 8. IS oc 25(1. LI-75; 0606. 
teen. op..koes. Sin full thrOw 8(1 lOW, c425; 8in 

NICS by M. G. Scroggie. doable con. 4fl. EI; 121e 35W 4 0.15(1. Cl. A NEW booklet from 
Price £425. 'INSTANT OULK TAPE/CASSETTE ERASER 

I vnl.nloeatare.n di.meter l5pn Pool 0 'cotte Ile. V E R O E L ECT RON I CS 
, BUILD ELECTRONIC KITS y 

devi.gnele. tepe hoods. 26240V s.c.. cals. 
. Price £1.95. TAPE RECORDER MOTORS LI M ITE D describing 
1G TRANSISTOR RADIOS by NOW. biOwOe.. fsns. etc.. 110V ac.. SOp (75p psiel. 

Price £220. SYNCHRONOUS GEARED MOTORS 260/240V .t. products for the 
NIC CIRCUITS ANO BrandnewSv,Ith..balitlngosrboe.2e.p.h..7spesch. Home Constructor 
by R. King, Price OS'40. PAPER TUOULAR CONDENSERS 

Ehlmore 
4.7mF 160V. 36v 20v,ne. oOp 1100 for £101. 

5 flOW available AR BOOK 1976 by K. 
Price 8245. 

SPEAKER MATCHING AUTO TRANSFORMER 
12W, 31080e 150. ap or doon, £1.05, from:- 

INIC CIRCUIT DESIGN 
30K Magazine. Price £510. CABLES-CABLES-CABLES 

- Vero Electronics Ltd., by EEE MICROPHONE TWIN N/DUTY, BRAIDED SCREEN 
IATEUR RADIO CALL BOOK PrOfeeeiOnal cable toe siso.. eladio. Outdoor. PVC 

. Retail Dept., 
i.G.B. Price 4h45. c00.red. grey. 209 per meten. Grey: Single cable. 

black, lop er n,elW. Industrial Estate, 'ALVE AND SEMICONDUC. MULTI WAY SCREENED PVC COVERED 'A by A. M. Ball. Price £240. 36 way cl; 25 op lOp': 14 ocr SOp, 6 our 2Op; Chandler's Ford, 
PRICE INCLUDES POSTAGE * 

a oay lap; 2 w.y lop; I way 0p pee metre. 

LOW LOSS CO-AXIAL CABLE 750 Eastleigh, 
Stsndard UHF lOp and VHF ep p.r ,n.t,a. Hants, 505 3Z R. 
3 cORE MAINS CABLE 
13A OSp; SA ISp; 2./A Op Per ntelre; IA ednI eSbIe Tel: Chandlers Ford 2956 

I ODERN BOOK CO. oo met,..; speaker twin cable. ESSO per IDO 
loudspeaker 75p metres; twin cable. POr 20 metres. 

Write to: Mr. J. Bowden, rAINs LARGEST STOCKIST ALLTYPE500MESTICANOCOMMEACIALCABLES. 

h and American Technical Books ALL SIZES AND COLOURS CONNECTING WIRES. 
MULTI SCREENED AND UNSCREENED CABLE. Retail Sales Manager, for 

21 PRAED STREET TRADE ENQUIRIES INVITED 
your copy. 

Ed F519 Ed WI I I'd P 
Carriego sed VAT cuIr. on all order. ou. e.,s's.,,,.e , a.. .... . 
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LIST 
Send SAE. with all U.K. requests for POST AND HANDLING VPaT O. s-w Il b ch ged ext 
free list giving fuller details of PCE.. U.K. orders: under £15 odd lIp. Add 25% (or current rate f different) minimum charge l4p. Detat of kit 

weights, rotes will be sent kits, and other componenb. over LIS add 40. to full total of goods. post und handlIng, and postage 
with list. Overseas enquiries for list: Optional: Fee for compensation Overseas-VAT does not currently Eire and Channel Islas classify as Europe-send lOp, against loss or damage un pout (U.K., apply. overseas for posting purposes. Other countries-send 3Op. Eire & Cl. only): 35p. 

PHONOSONICS, DEPT. PE43, 22 HIGH STREET, SIDCUP, KENT DAI4 6EH ONLY 

Practical Electronics March 1976 257 

VOLTAGE CONTROLLED FILTER (PE. Oct. 74) 
An Independently designed VCF that can be 
with the PE. Synthesiser. 
Component set 
Printed circuit board 

unit fer finding exposure, controlling enlarger 
POWER SUPPLIES timing, und scabilising moins voltage. 

used Sophisticated low-noise highly-stubilised power Component set (excl. meter) £1072 
supply kits complete with PCB's und derailed in- Printed Circuit Board £1.74 

£3.41 formation ore now available. Derails n list. Panel meter (ImA) £3.75 

- ENVELOPE 
SHAPER 

The new ADSR Envelope Shaper published in 
P.E. October 1975 and having manual control.of 
its Attack, Release and Sustain functions. 
Component set intl. PCE £416 

Component sets include all necessary resistors, 
capacitors, semiconductors, potentiometers and 
transformers. Fuller details are in our lists. 

Other PCEn (all "au published") While stocks last 
B.nxh Pow., Supply (P.E. Sept. 1974) 7Op 
CCTV: 

Master Logic. Video Amp., Sync Mixer and 
Cathode Switch PCE (P.E. Oct. 1974) £220 
PCE for remaining Circuits (PE. Oct. 1974) £2.20 

Digit.I Power Supply (P.E. Aug. 1972) 5Op 
Electronic Plano: 

Pre-ansp PCB (P.E. Ott. 1972) 85p 
Power Supply PCB (P.E. Oct. 1972) tOp 

Pow., Slaves: Power Supply PC8 (PE. Aug. 
1974) 55p 
Rondo: 

Pre-Amp PCB (P.E. Oct. 1973) 6Op 
Tone, Balance and Volume Control PCB 
(P.E. Oct.) £1.40 

SYNCH RONOME 
AND 

PEAK LEVEL INDICATOR 
DETAILS IN LIST 

PHOTOCOPIES 
of PE. texts for most of our kits are available. 
Prices in our lists. 

Transistors BFY5I lip 2N3055 48p Integrated Circuits Zeners . Electrolytic Capacitors (pF/V) Polyester Tantalum 
AC128 lOp EFY52 24p 2N3702 lip 

709 TOS 40p 33V 400mw l5p 047/63 8p 100/40 7p 2200/40 'Ip (iaF) (sF/V) 
2N3703 lip AC176 lOp BSY95A 22P 2N3704 l2p ECIO7 MJE2955 I lop 709 8-pin DIL 40p 39V 400mW ISp 

471W 25p 
0/63 'p 100/63 l3p 2800/I0039Op 
5/63 6 150/16 6p 3300/63 l33p 001 3jp 

3jp 
01/35 l3p 
022/35 13p 2N3819 35p ECIO8 

OC28 6°P 2N3823E 39p BC 109 
723 TOS 95p 51 V 400mW 15 22/63 6p 150/63 l3p 4700/16 60P 

0015 
0022 31p 047/35 l3p 

BC147 l2 OCh l4p 2N4060 lip 741 B-pin DIL 32P 51V 1W 25p 
56V 400mw ISp 

47/63 6p 220/lo 6p 4700/25 75 
68/40 6p 220/16 lP 4700/40 '3P 

0033 4p 
0047 4p 

10/35 l3p 
15135 l3p BC 148 OC72 l4P 2N4871 36p 

BCI49 OCB4 25P 2N5245 5lp 748 TOS 63P 56V I 3W 20 10/25 6p 220/25 ISp 0068 4p 22135 
BCI57 13p ORPI2 66P 2N5777 45p 748 B-pin DIL 63p 62V 400mW l5 10/63 6is 220/40 l7 

5/40 6p220/63 21P 
01 41p 

,l3p 
47/35 l6p 

BCI5B l3p ZTXIO7 lip MA7EO5 T011O l65p 68V400wW ISp 
91V 400e,W l5p 22/IO op 330/IO 6p SEE OUR OIS 5jp 

O'il 6p 
10/16 l6p 
10/25 l8p EC159 ISp ZTXIOB Y*p Diodes iaA78l5 TO220 165p 10V 400mW ISp 22/25 6p 470/63 7P 033 Sp 15/63 l6p ECI82L lip ZTXSOI ISp lN914 4P 

BC184 ZTX5O3 15P 
AY-l-0212 55Op liv 1W 25p 33/63 6p 470/IO 15P LIST 047 lop 22/IO lap lip lN400l 6p 

EdEl 25p ZTXS3I 23P 1N4002 7, AY-l.6721/6 188p 12V 400mW iSp 
11V 1W isp 

33/16 6P 470/25 18 
33/40 6p 470/40 lOp 068 lip 

IO l5p 
47/63 18p 
47116V 3Op BC204 l4p 2N706 13P 1N4004 ap CA3046 71P 15v 400mW 15p 33/SO 6p 680/63 lop FOR 

22 i6is 100/3 l8 
BC2O9C l4p 2N9l4 lip lN4006 

1N4007 lOp MFC4000B 73p 15V 1W i5p 47/IO 6p 680/25 lop 
OTHER 

Prices 
BC2I2L l5p 2N1304 lip 
EC2I3 l5 2N2905 OA9I 7 MFCOO4O 83 

18V 400mW 15p 
18V 1W 2s 

47/25 tp 000/IO 4p 
47/40 6 1000/16 i5p 

EC47S lap 2N2907 OA200 ap 
ap 

SG3402N 2°2 20V 400mW 15 
47/63 

1000/25 SOp GOODS 
100/4 

ere correct et 
time of press. E. & OA2O2 

BCY7I lip 2N30S3 l8p ZSJ 75p 
ngVcfl tn,, ,KISSÇA a,,,. 75171 la,. 

8P27/3015F 135P 
ÇTI(flÇ roc,, 

20V 1W 25P ,n, ann..,w ç,. 
100/10 6 1000/40 54p 
Inn,,e a,. ,,nnnc STOCKED 

O.E.d.liv.rres subject 

GUITAR EFFECTS PEDAL (PE. July 75) 
Will modify an sodio signal not only from a guitar 
but from any audio source, producing 8 different 
switchpble effects that can be farther modified by 
manual controls. Possibly the most interesting of ail 
the low-priced sound effects units in our range. 
Component set with special foot operated 
switches £613 
Alternative component set with panel 
mounting switches £4.60 
Printed Circuit Board £1.30 

HI-FI TAPE-LINK (PE. Mar/Apr. 73) 
Designed for use with reasonable quality tape.dncks, 
this high performance pm-amp includes record. 
playback and motoring circuits. While stockt last. 
Stereo component sot (cccl. panel meter) £1415 
Mono component set (excl. panel meter) £14.10 
Power supply component set £593 
Stereo main PCB £280 
Stereo sub-ussembly PCB 'sp 

PHASING UNIT (P.E. Sept. 73) 
A simple but effective manually controlled unit for 
introducing the "phusing" sound into live or 
recorded music. 
Component set (intl. PCE) £1.50 

PHASING CONTROL UNIT (PE. Oct. 74) 
For ase with the above Phasing Unit to automatically 
control the rate of phasing. 
Component set (intl. PCE) £3.15 

ULTRASONIC TRANSMITTER-RECEIVER 
(P.6. May 1972). A highly sensitive, tight-beam. 
long-range, 'invisible beam" detection circuit with 
numerous applications. While atocks last. 
Component set with PCBs but ciscluding 
trunsductrs £460 
WIND AND RAIN UNIT 
A manually controlled unit for producing the ubove 
named sounds. 
Component set intl. PCE £2.83 

REVERBERATION UNIT (P.W. Nov./Oec. 72) 

A high quality unit having microphone and line 
input pre.amps, and providing full control over 
reverberation level. 
Component set (Cxl. spring unit) £7.55 
Printed circuit board £1.76 
9 inch spring unit £495 
Panel meter (50l.aA) (optional) £375 

SEMI-CONDUCTOR TESTER (PE. Oct. 73) 

Essential test equipment for the enterprising home 
constructor. While atocks last. 
Set of resistors, capacitors, semiconductors, 
tiometer,. mulsuswitthes and PCB 

poten- 
£8.44 

Panel meter (5001.iA) £3.75 

PHOTOPRINT PROCESS CONTROL (P.E. Jan/Feb. 72) 

For colour and B & W, an indispensible dark-room 

For automatically r.ducing musk volume durMg Set of 4 PCB'a co hold all 8 effect, £4.74 
'talk-over particularly useful for Disco work or for Simple mixer (no PCB avodable) £276 
home-movie shows. Alternative mixer with external volume 

Component set iicl. PCE £3.05 
controls and udjuatable gain (independently 

TAPE.NOISE LIMITER Power Supply, including PCE £6.42 
Very effectIve circuit for reducing the hiss found in 
most tope recordings. 
Component set (iscl. PCE) £2.60 
Regulated power supply (md. PCB) £3.98 

PE. MINIMIX 6 
DETAILS IN LIST 

SOUND BENDER (P.E. May 74) 
A multi-purpose sound controller, the fudctiona of 
which include nvelope shaper, tremolo, voice 
operated fadar, automatic fader and frequency- 
doubler. 
Component setfor above functions (excl. SW5) £658 
Prtnted circuit board £1.58 
Optional ectra-udditional Audio Modulator, the 
uso of which, in conjunction with the above corn' 
pon.nt set. can produce "jungle-drum" rhythms. 
Co,nponent set (Intl. PCB) £255 

SINE AND SQUARE WAVE GENERATOR (PE. july 75) 

Suitabli for audio, digItal, or general parDos.. 
Controllable through 4 decade rangea IONi to 
lOOkHc. Switched attenuation through IO ranges 
from 10V to ImV peak-to-peak. 
Component set £888 
PCE for above componen,, £1.60 
Power Supply £570 
PCE for Power Supply 96p 

P.E. TUNING FORK 
(PE. NOVEMBER. 1975) 

Main component set mcl. PCE £13.50 

Power supply set mcl. PCE £6.57 

PHONOSO 
SOUND-TO-LIGHT (P.E. Apr/Aug. il) 
The ever-popular AURORA-4 or $ channels each 
responding to a different sound frequency and con- 
trolling is; own light. Can be used with most audio 
systems and lump intensities. A MUST for any Disco. 
and u fascinating visual display for the home. 
4 chassnel component set (cccl. thyristors) (1305 
8 channel component set (cccl. thyristor,) £2156 
Power suoply component set £496 
PCB for 4 frequency channels £332 
PCB for power supply and 8 lamp drivers (1.56 
I Amp 400V chyristors (I per chan. requ.) each 75p 
Panel meter (IpA) (optional) £375 
VOICE OPERATED FADER (PE. Dec 73) 

NICS 
SUPPLIERS OF QUALITY PRINTED 

CIRCUIT BOARDS, KITS AND 
COMPONENTS TO A WORLD-WIDE MARKET 

BIOLOGICAL AMPLIFIER (P.E. Ian./Feb. 731 

RH Y'lH M Multi-function circuits that, wh the use 'of other 
a; lie detector, 

GENERATOR noe'° 
(P.E. Mar.jApr. 74) 

Pr.-Aen.pllfier Modale 
Component sec and PCB (3.71 

Programmable for 64,OOu rhythm patterns from 
8 effects circuits (high and low bongos, bass and Basic Output Circuito 

Combined component set with PCBs, for alphaphone snare drums, long and short brushes, blocks and 
soft cymbal), und with variable time signatures carduophone. frequency mesar and visual feed-back 
and rhythm rates. Really faocinaslng and useful, lamp driver circuits (539 
Tempo, Timing and Logic circuits £1259 

i er o u e 
PCB for above circuits (double-sided) £294 T PC7 ype £550 
Component ses for all 8 effects circuito £1049 

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


258 

PULSE ELECTRONICS 
Dept. PlO, 202 SHEFFORD ROAD, CLIFTON, SHEFFORD, i' 

S.A.E. for complete list. BEDS. HITCHIN_(0462) 814477 1 

I I I I I L ___ I 

I 

Practical Electronics March 1976 

Li STILL ONLY £14 IN KIT FORM CLOCK READY BUILT £2250 
ALL ITEMS CARRY FULL MFG GUARANTEE. VAT INCLUSIVE 

B A R G 't N B i 7' 
ORDERS UNDER £2 ADD 25p FOR HANDLING CHARGE 

CAPACFTORS 
Fi MM5314 Clock Chip 4-6 Digit 
I 

£295 12V Relays min. IP do 330fl coil £180 
£060 

ot 
0001 400V 20p GI. AY51202 Clock Chip 4 Digit £476 LM3900 quad op amp 

£115 001 400V 2Op 

LI 
I NSN61L 063m LED. Price each £1 65 LM3O9H 200mA 5V reg. 

£031 0022 100V 20p 
Li D58865N Seg. Driver Chip 

Futaba 4 Digit Display plus AM/PM 
£050 
£636 

741 mini DIP 8 pin 
1N4001 50V lA diode £004 0033 100V 20p 

Resistors +W 5% carbon film, most values. £0.10 lN4148 Small signal diode £003 0022 250V 
001 630V 

35p 
55p Packs of 10 only per pack Fuse holders 20 x 5mm 

4 
£020 
£020 01 250V 30p Resistors W 5% carbon film, most values. 

rT Packs of 10 only 
£0.10 

per pack 
Slide Switch pos. 
Mains Transformer 110/240V IN £200 0Z2250V £110 

I I Resistors 1W 5% carbon film, most values. 
I I Packs of 5 only 

£o1S 
per pack 

O-165 at bOrnA OUT 
Slide Pot 5K ohm LIN 45mm £OSS 

111F 250AC 
Mains £041 each 

[J 
Triac 400V 15A isolated tab TO220 £198 5-pin DIN plug £014 
Transistors Plastic BC183/213/307 £010 5-pin DIN Socket Chassis Mount £008 .--.-..- ________E 

IC... Son,o coUsU. 14 Dii. typ.. ,flioSt.d. .goIp.nt .poc(oI ofl.) 3 fo 50 PLBASE *00 35% VAT TO ALL CAPACITORS MINIATURE PLIERS tIlgt qUality C,..c.nt°. 
tnUSd. 20 Io, OSp. N-Typo Picg. 50 ahI,,. Sop ..Ch. 3,or Et-50. sad. In USA. (4-35+ VAT (35p). 
MiflIalor. Sudo, wiIcflRS, 2 poI. 2-way, N-Typo SOCK.,. (4-hOI. CP50SojS ,nounh(nQ. 50 A LARGE RANGE 0F CAPACrFORS AVAILABLE SIDE CUTTERS, high qcwlIty Coocont. 
5 tot SOp. oho,. I. .01.11 Co., ioa yp). 54p .00h. AT BARGAIN PRICES, SAE. FOR USI. In USA. (S-45 * VA (44p). 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER El. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please. 
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPA TCHED BYRETURN. 

I I I I . I I 

SENSATIONAL - WORLDBEATING DIGITAL ALARM KIT 
11i BUILT IN ALARM O 

HBRIGHTNESS 
N 

Li 
I PHOTOCELL CONTROLLED 

N EVV 

AM/PM INDICATOR / L 
r 

-' 

GIANT O631n LED DISPLAY 

[1 NB. STANDARD NON-ALARM I 
rUI,IVI4 - 

[1 

(fir into lin hoto, pin. anclo.ad, with coo.,. Vgr 

chess, mounting, or c.n be und for in-line 
connectors). Bargain pack of 3 plug. * 3 socket. 
* covate, nOp. 
P100RANNBAS (magnotic device.). Contain 
9 mlcroswilches (tuitabi. for malo. opnr.tlon) 
with 9 rotatIng cam., ali indinidualip odjostabln, 
dent or switching disco light., diSplay., ntc.. 
or industrIel machine programming. (hood 
.10w motiOn moro, to doue cama, not supplied) 
9 Switch carsten LISO, or IS switch uareion U. 
ID WAY PUSII.BUI'TON UNiTS, in .au.re 
buttons, marked D-9, cancelling type, mounted 
en ono PCI for .aay fising. en-equIp. SOp. 

HEAVY DUTY HIATSiNK BLOCKS, undrillad. 
bese area 2115 n 2m, with 6 lina, telai height 
2lin SOp nach. 
ev BELAYS. Continental typa, 2 pOle change 
coot. 3Sp 
1088fB MAGNETS jin acuar., with mounting 
troia. 20 tnt tOp. 
SPEBAY 7-SEGMENT P.0.0. DISPLAYS. digO 
height 03m red. with docimal point.. 150V fO 

200V (nomina) t800i operatIon. These ara high- 
colt industrial type and thorefcre brighter than 
norm.I dlaplayl. All brand n.e. AT THE 
BAAOAIN PRICE OF Sop PER DIGIT. TYPE 332 

itwo digli. in on. mount) ci each, TYPE 333 
(three digits on one mount) cl' so. Sorry. no 
Singlo digli acailabin.) Data Supplied, 

0502V Tr.nsi.tors. 3 tor Sop, 
BC1DO (matai con), 4 tor SOp. 
PIC 10f (plastic OCt08), 5 tor fett. 
0C208 Tran.ietor.. Olor SUp 
BSY9SA Transistor.. 6 tor Sop. 
BFYSI Tr.nsl.tora, 4 tor lOp 
BCV72 Tr.n.i.tor.. 4 tor Sop. 
PIP audio type TOS Tr.n.i.tors, 12 for isp. 

lolary .witctres. min. 4 pci. 2.cnty, 2 tor Sop. 
Telephone Type earpiece ins., Sop. 
tilo polythens chassie mounting tunshciders. 

6 tor cop. 
LES Lamps, 245 1.2W. to fat SUp 
MuSard Tubular calando trimmers. 5-tOpF, 
B tor SOP. 

tran.i.ters. screw in clamp., block size I o j 
lin, with holes for mounting, 3 lot Sop. 

HIGH QUALITY SPEAKEaS.gqin o gin siliptical, 
only 2m dsap, inverse magnat, 4 ohma, rated up 
ta (0W. Lt SO ..ch.or 2 for UTS (qly. discount 
caliable). * 25% VAT. 

Coli. on lin dl.. tile lang pseolin formar.. 
S tot lOp. 
Valceholdar.. nicad bag alto for SOp 
Springt, lin longo r5ein di.. p.r pack ISp 
LF choke. no lin e 2m core., 5 for iSp. 
2-SpF. 10mm circula, c.ramic lrimm.r. (fer 
VHF/UHF work) 3 pIn mounting, 81cr SOp. 
T03 tranai.ter inaulator anta, to for 50E 
PC Board Withdrawal handlea. mlesd cci.. 
f Vor SOp 
Soldar, 2V SWO, 1Q40 alloy. apprco f yd. for 2S 

Mulfiturn Pots, to tern, lin spindle (.o.quip), 
following valua. aoail.bla, 2kahm. Skohm, 
u0virohm. Li each. 
Lead .uppr...pr. (tOkohm) for mobila plug 
leads, 4 for Sop. 
1mO Met.r,. 2 in aquara, plaatic front. )ttrnaa 
haus a paper acole stuck on.r h ariginsi marked 
0-ImA which la rosily po.lod oft and an internal 
tifO ra.i.tnr which is tally remeced), £1.75 
sank cr2 for £3. 
510am lOgeA Metsr.. Black rectangular type 24, 
281e 02610 (modarn Py. typo> marked 0-to. 
5-10V, O-150, 0-750. ail on on. avais (supplied 
anpat.taly( with .c.l.. 02' U. 
Ar'S Midget 3 pela 4 way, rotary twItches. 
44p nach. 

SPECIAL OFFER. 
Mlnèstur. Seohm Coas, high quality, PIFE 
ioaulation and blue PYrE cocar, Solid .ilnnr 
plated inner, and .11c.t pl.tod braid. epprea 3m. 
ccar.11 diamntar (ideal for unir wiring of IF 
ategea up fo 230m., etC.). 4 metres for Sop. 

PLUGS & SOCKETS, 
INC Sookst (Single-hole mounting type) E.' 

(f5... ars the uni. which boit onto the cftau.is. 
the lead la s.curnd by acr.w cep. and the innot 
nf the cosa passes through lit. chacalS), Sap 
each. 4 lOt Li. 
P1.258 Ploya (PIFE), brand nao, packed wIth 
r.duc.ra. iSp or S for £3. 
50230 Socket. (PIFE), brand new (4-bolo Icing 
fypa), SOp. each orb for U-IS. 
25-nap 1SEP Plugs and Sockets. sop sat (1 plug 
o f nkt(. 
Plug. and socket. sold soparat.ly at 259 aach. 
Belgio Round Fra. 5km, 3 pie, for main. Input 
on teat equipment. etc.. tSp etch. 
BIC Insulated Socketa (sIngle Sols type), iSp 

Flat 2-pin FI.. Connactor. non-rnwr.ibla 
Osp each. 

Mobil. Connertnr.. 24V DC input 138V .t 
oppio. 3'sA OC output, fully stebili.ed. Li-So 
each (ideal for running 12V cat radio frOm 24v 
lorry battery). 
Pkt.. nl 2BA Nata (the Self-locking ott5 with 
the nylon lnanrt) lOO for SOp. 

We now stock Spirals. Tools for lhe.loctrenmc 
enthu.iaat. Scr.wdrio.r., Nut Spanner., BA end 
Metri. tian., pop ricat guns, etc. SAE, for litt. 

IF. Cena. 4/n aqua,., auitabia for rewind. I 
for lop. 
Miniatur. nsrphnnaa with min. jack plug. 2 fOr 
SOP 

Dubilist ElnctrolytiOe. S00F. 450V, 2 tOr SOp 

Dutaliet Electrolytic.. tOCuF, 215V, 2 ter SOp. 
Plessoy Elecerolylica, 47guF, 035. 3 fOr Sap 
1'CC Elantei,lyIieO. IoF. 30V, 3 for lop. 
Ptaaeoy Elsctrolytmc., tvF, 500V. sOp sach 
13 tor Ei), 
Dublllar ElectrolytIc., OoF, 25V. SUp each. 
DubilIsr Electrolytic., 5000iiF. SOS, top aach. 
Dobilier Ei.ctrolytio.. 50600F. 70V, ISP nach, 
tI? ElectrolytIc., 0850vF. 25V, h5r grada, torse 
terminale, with mounting clip., Sop eacW 
Pleaaoy ElecIrolytiC., 10,uF at 63V, TSp each. 
PIe..eyCathodray Capacitor,. O-0'iF at 12-56V 
DC. Scion terminal.. EI 'SO each. 

MAINS TRANSFORMER, TYPE 14/4. 10V at 4A. 
£250. 

DIECAST 800ES (accro, nies in Inches) 
4-302-3.1-2 aip 
4.80 23 ni-S TSp 
4.503.001 iSp 
4-t 03-102 LI-00 
f'Be4'0o2 L1'OS 
4.803.003 E1.IS 
I-ae4.Bea £225 
5f OS-002 ti'., 
ID-Bei'S 02 - £2.05 Pi... .dd 8% VAT 

WELLER BOLDEBINO IRONS, 
EOPERT. Built-mrf-.pwtlighf illuminarn. work 
Pistol grip with fingertip trigger. High .ttrci.ncy 
copper acidaring tIp. 
EXPERT SOLDER GUN, £0-SO * VAT )54p( 
EOPEMT BOLDER GUN KIT .p.rR bits cote, 
sig.). E5-ao * VAT )lSp( 
SPARE BITS, PAIA, lip * VAT I2pl 
MARKIMAN SOLDERING IRONS 
SPISD 15W £2.52 + VAI miopI 
SP2SO 25W 02-52 * VAI (SIp) 
SP2SDK 25W * bIta. etc, kit £3.12-I- VAT )lSp( 
BENCH STANO orth apring for Mark.mon lions. 
LI 'ta 'h VAT (lap) 
SPARE BITS 
MIO 10115W. 42p O VAT i3p). 
MT4 for 25W, ISp * VAT Sp). 
TCP1 TEMPERATUeE CONTROLLED IRON. 
Temparatur. controllad iron S PSU, LiS-ge 
-E VAT (LI 'Ofl. 
SPARE TIPS 
Typa CC tIngle flat. TIpe K double litt tIno tIp. 
tOp nach * VAT lind. 

ALL SPARES AVAILAOLE 

MULTfCOeE gOLDEn 
Sie. S Sacbit 18 .wg. In alloy dispenser, 
* VAT (Ip). 
Sm.. C1SAV1O SachIt lna.w.g., SOp 'h VAT (OPI. 
bld. 12 SAVOI'T ira 0.1. on plastic reel Ll-B0 
* VAT (iSp) 

B. BA M BER ELECTRO N ICS 
Dept PE, 5 STATION ROAD, LITTLEPORT, CAMBS., 
Telephone: ELY (0353) 860185(2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT (unless otherwise stated) PLEASE ADD 8% VAT (unIes otherwise stated) 
MINIATUME 2 PIN PLUOS AND SOCKETS IRANSISTOU HEATSINKS. tO tk 2 TOI! Ge.no.r IGE315) Ch.... L.nd T.,n,Inaton. SPECIAL OFFER! 
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SYNTHESISER 
Modules by Dewtron® 

1i-!PJPJJ Jz\ 1.liJ 'h) 
J5.? 

f W 11Th \W 

The syntheslser Illustrated was built using Oewtron 
modUles, as sold to constructors for some years now. 
With over 10 years experience in mail-order, we have 
supplied many famous people and groups. Over 30 types 

plastic. 105. 1018, PF. AF, small 
signai and T03 power devices. About 
75% usubte devices. Only £160. 
1.000 unmarked 1N4148 dioden. 95% 
OK. Only £4. 
loo unmarked BC1O8, Untested £2' lo. 
15 out-of-spec. 2N3055 (no opens or 
shOrts) £1 -10. 

RE-SETTABLE COUNTERS 
4 digIt 24V operation. 68mA. Speed 
up to 10 impulses;SeC. £150. 
CALCULATOR KEYBOARDS 
4 different types-all haue O-9 and 
OP keys plus the following: 
Type A has 10 function keys and 5 

position slide switch, size 200 X 
135mm. PrIce £150. 

Type B has 13 function keys and 5 

position slide switch, size 200 X 
135mm. Price £1.85. 

Type C has 14 function keys and 7 

position slide switch and s 3 posi- 
tion abde switch, size 185 X 115mm. 
Price £1 '50. 

Type D has 19 function keys and 8 
position slide switch. Size 220 X 
125mm. Price £210. 

HEAT SINKS 
Large (155 X 135 it 60mm) wIlts 2 X 

0C29. Weight 3tb. £130. 
ODDS AND ENDS 
8CV lOA rectifiera-4 mounted on 
heat sink. ideal for buttery charger. 
£1 '20. 
Screw miature-approa. 500 assOrted 

Inc. 1Cv, power transistors, multi- 
turn trimpOts, hundreds of small 
signai transistors, resistors, Zenera. 
c,apacitors. etc.. only £275. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs: lib 95p; 3lb 
1'50; lOIb £450; lOOtb £36. 

VE RO BO A R D 
100 sain assorted siCca and pilchas. 
about 8 pieces (alt Olin if requested). 
£120. 

RELAYS 
Lots of different typas available to 
caliers. Miniature plug-in types. 430 + 
430 ohm coil, 4 do contacts, nap. 
PO 3000 type 500 Ohm coil (Operates 
on 6v). I heavy duly make contact. 
60p. Omron Il pin plug-in typa, mains 
coil, 3 £/0 contacts rated ISA. £120. 
PE Gas IgnItos Kit. as teatused in 
July 1975 edItion. Still only £3. 

VEROB OX ES 

Professional quality, two-tone grey 
polystyrene boaes with threaded 
inserts for mounting PC boards: 
120 a 65 a 40mm £152; 150v 80 X 

SOmmtl'TS;lSS X 110 X SOmmt2'45. 
Sloping front type: 220 X 174 X 100/ 
52mm £420. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%: 
10 of each value 22pF to 1.000pF, 

Tt'ITw 
'iUiIJFi 

Genuine GOLDA ING Stylus . & . 

0800 £235 0850 £193 
0800/H £235 6800/E £4.42 

MICROPHONES P. & p, p 
UDI3O-Cardioid dynamic dual Impedance 600' 

and 50kG £6-58 
ECMOI-Cardiold condenser omni-directional 

600 and 50kG impedance £11-OS 
RX2OI-Cardioid dynamic 600G echo mIke. 4 

transistors. 'I' 5aec reverberation time, with 
volume control and on-off switch £9-93 

Philips type cassette mike £1.63 
Cassette stick mike with remote control LI-30 
Gem 2 station intercom (baby alarm) £385 

CASSETTES (Low Noise) p. & p, 25p 
1-5 over 6 

C60 35p 32p 
C90 43p 4Op 
Cl2O 55p 52p 

SOLDERING IRONS P. & p. 25p 

l2Vd.c. 15 watt Li-24 250Va.c. 4OwattLl-40 

CABINET KITS P.&P. 85p per pair 

12" x a's 48' (8's 5" or 7's 4" Cutout) £290 eaCh 
12512* 7(-" (10", 8" ort' * 5" cutOut) £405 each 
18" xli's 7(-' (8" and 3", 8-_x 5" or 8" Cutout) LS-lo euch 
22" *14's 7(-" (13" X 8" or 12" and 3" CutOut) £8-iS eaCh 

ALL PRICES INCLUDE VAT 
Items subject to availabliity and manufacturers' 

increase. U.K only. 

Riversdale Electronics 
'Mail Order Department 

PO. Box 470, Manchester M60 4BU 

GREENWELD 
HAVE MOVED TO LARGER PREMISES AT: 

443 MILLBROOK ROAD 
SOUTHAMPTON SOl OHX 

Tel. (0703) 772501 

All mail order and caliere to this address please-callers only to 21 Dept- 
fOrd Broadway. SE8 (Tei. 01-692 2009) and 38 Lower Addiacombe Road. 

Croydon (Tel. 01-688 2950) 

7416 555e 
8 pin DIL tuil speC.. 10+ 20f, 25+ 2P. 8 pin OiL full speC., 3+ 32p, 10+ 
100+ 2lp. 44f, 25+ 41p. 

BARGAIN PACKS RESISTOR AND CAPACITOR PACKS 
12 BC1O7 £120 25 1N4001 Li-20 400 assorted Carbon resIstors LI-50 
14 BC1O8 £120 22 1N4002 Li '20 250 hi-slabs, 1, 2, 5% (-1W Li-40 
12 BCIO9 £120 20 1N4003 £120 100 wirewounds 2-15W £290 
15 BCI48 £120 18 1N4004 Li-20 200 miniature resistors. (-- + 
12 8C149 £120 16 1N4005 £120 and (-W. mostly Carbon film £110 
12 BC1S7 £120 14 1N4006 £120 200 poly, mica, ceramic capa £110 
12 BC158 £120 12 1N4007 £120 100 polyester, 0'Oi-2'2yF Lilo 
12 BC1S9 £120 40 1N4148 £120 200 miniature electrolytics, but 

2 2N26.46 £i'20 3 2N3055 LI-20 many unmarked so Only LI-Io 
10 BC328 Li-20 1 SN76660 Li'20 15 airspaced and compression 
12 BF194 LI-20 1 SN76013 Li'20 trimmers Li-10 

7BF173 LI-20 4741C £i'20 
5 BFI81 LI-20 2 555 Li-20 JUMBO PACK i eaCh of the above 

12 8F195 LI-20 6 BVI03 Li-20 0 packs. £10.90 value for Only £1501 
12 BC548 LI-20 I6BC348B Li-20. TRANSFORMERS 
All fuii.spec. marked dnolCes. Ail have mains primaries: 6-0-6V 
PC ETCHING KIT Mk II lOOmA 90f; 9-0-9V bOrnA tSp; 
Contains lIb farric chloride, 100 sq, in 12-O-12V SOmA lOp; 12-O-12V bOrnA 
copper Clad board, DALO Quick Dri £1; 24-O-24V 500mA £2-OS. Multi- 
etCh resist pen, abrasive cleaner, tapped transformer lo give 3, 4, 5, 

2 mIniature drill bits, etching dish 6, 8, 9, 10. 12, 15. 18. 20, 24 or 30V, 
and instructions, £3.65, or 12-O-12V, or 15-O-15V-lA versIon 
lib BARGAIN PARCELS £3-IS; 2A vnrsion £445; 30-O-30V IA 

Hundreds Of new Components-pots. £325; 6-O-6V I(-A LitS; 12-O-12V 1* 

'rns:stOrs, capacitors. Switches. PC D'IS; 25V 175* £2; 17V 1* £210. 
Boards with translators, diodes and COMPUTER PANELS 
zaners. ioads of odds and ends. Oniy Large quantity always available: 3ib 
£3.29. assorted Li-75; 71b L3'85; 561b £16. 
TRANSISTOR PACKS Pack with about 500 componente Inc. 
200 assorted mainly Out of spec trin- at least 50 transistors £1. 

stators, mostly unmarked-NPN. PNP Pack with 12 high quality paneis, 

Practical Electronics March 1976 259 

of synthesis modules, some of extremely precision 
design. e.g. VCO-2 log-law oscillator; 3-wave o/ps; 
sample/hold/envelope module; 3-octave keyboards. 
contacts. special tuning-ladder resistors, etc. Famous 
"Modumatrlx" patching system makes Other patching a 
thing of the past! Send just 20p for full catalogue to: 

D.E.W. LTD. 
254 Rlngwood Road, Ferndown 

Dorset 8H22 9AR 

screws 2BA to 88A plus some self- total 210 caps., c3. 
tappIng. low nuts and washers. etc.. CR25 carbon film fw resistOrs. 5%: 
£1. 10 of each value 10 Ohms to lMfl. 
Telephone handsets, brand new, total 610 resistors. £750. 
but old type so Only £120 pair. EleCtrolytCs. wire ended 25V wOrk- 
115V 85w soldering Irons. £120. Ing. 10 each of: 1, 22. 47, tO, 22.47 
230V 100W Immersion heater, isp. and lOOmF, 70 capacitors for c3'60. 
VHF power transistor by Tecas, type 400mW zeners 5%, 10 each 3V to 30V, 
2N3375. £120. 260 in all. Only £14. 

Free with eeery Ordii-base cønnoctiøn dati sheet on over 50 poputur 
digltul/ltnear Cs, eoilug. regs., etc. 

All prices quoted include VAT and UK/BFPO postage. Most orders des- 
patched on day of receipl. SAE with enquiries or for List please. Send 
lOp for Multimeter catalogue-free on request on Orders Over £3. Official 
Orders accepted from Schools. etc. Export/Wholesale enquiries 

welcome. Surplus components always wanted. 
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Bunk oflO N.onu 74p (16p). SFiguro Resatt- 
able Count.r 18122V work, on 12, ¿250 (SOp). 
Box with 20 X LAi Pot Corsu + 20 X 1% 
Cops ¿175 (75p). Copper Clod Pea PanSlu 
5+x 5+ in. L-75p: 12X lin. i5p; 17(X 9+ in. 
85p; 8) x 9 in. 3-LI25; Fibra Glass Ditto 
12+ X lin. POp- 8 X 4 in. aSp; 7 X 8 in. 60p; 
11* X 3+ in. Li-75. All C.P. 74 Ssri.s IC. on 
PanSl(s). lO-85p- (lOp). Thr.. Transistor 
Audio Amp. Transistors Equiv. to AC128. 
0072 4Op (lOp). 3-LI. c.p. T.V. Convsrg.nc. 
Panels 2 X ACI 28, 3 slugged coils. 3 slide 
switches, Il W. W. pots. 3 carbon presets, 
2 ferrIte chokes, sec. £130, op. Talking Page 
Panel 2 pos,, Il silicon transistors and 5CR. 
8 nIce nleccrolycics SOp (ISp). Vulupeks P3. 
IO silicon diodes 650V. l+A on t.gboard 5Op 
(lOp). P9 lOO S/Mica Cops 55p (lOp). PII lOO 
Polyscyrene Caps 80p (lOp). Lists I5p Refund 
on purchase. 

7lb assorted components £2.50 
3 lb assorted computer panels £170 

J.W.B. RADIO 
2 Barntield Crescent, Sale, Cheshire M33 INL 
Poscago in brackets Mail ordSr only 

RECEIVERS AND COMPONENTI 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

TRANSISTORS IC's I310DES&RECT 
ASYlS 025 709CT099 030 1N914 0-04 
AFOSO 020 709CD.I.L. O30 1114149 004 
BC1O7/ 741CT099 0-36 OASi 0-05 

BCIO8 0-09 741C DXL. 0-39 1114001/2 0-05 
BC109C 011 723CD.I.L. 0-80 1114003/4/2 0-06 
BC147/8/9 010 747C0.I.L. 0-85 1114006/7 0-08 
BCY70171J720-13 749CD.LL. 036 BRIDGES 
BC-141 02 IN01 0-11 

130V lA 010 
BC461 0 2 
BFY0 

100V lA 0-20 
O 

50iioov lA 030 
NF YS 1/02 TB%SI0 0901200V2SA 200 
0c28 04 O3.j °35IZENERS 
0C33 0-35 DXL. SOCKETS BZY8S 33- 
2112646 0-301 8-Pbs 0-121 23V 0% 009 

0.141 14-Pl,, 0-1211 Watt 68- 
oeso 045 _ 16-rin 0-141 299V 0% 015 
0C36 0-3 LED. 
TIP3IA 0-50 Please odd F139-Red 017 
T1P3?.& 0-60 17% V.A.T. ILE.». CUp 0-02 

C.W.O. PLUS P.P. l5p TO 
BETA DEVICES 

4 High Bridge Street, Waltham AbbSy,Essox 

R.T. SERVICES 
(MAIL ORDER ONLY) 

77 Hayfield Rd., Salford 6, Lancs. 
Tapped Auto Transformer, 240V-110V, 
80 watts, £2 P.P. New. 
Heat Sinks 5 X 4/n, drilled for 2 T03 
transistors. New 65p. 
Transformer 240v primary 25 volts at 
l amps. New £2. P.P. 
FM Tuner with R.F. Stage and A.G.C.. 
3 transistors. neg. earth, 2+x2x l in with 
circuit, LUIS PP. 
Crouzet Geared Motors 240V. 5/6/(5/20 
r.p.m. New £115 PP 
Panel with 3 I amp F/W bridge rect. 6 
transistors, 5 pre set pots, etc., etc. Price 3 
for LI-75 P.P. NEW. 
Electrolytic Capacitors. 2,500 at 40v. 
Size 3 x l+in. 2 for Li P.P. NEW. 
3EG1 Scopa Tubes with base and con- 
nections £4 P.P. 

-I 

Practical Electronics Classified Advertisements 
RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi-Display £1000 per single column inch. Advertisements must be 
prepaid and addressed to Classified Advertisement Manager "Practical Electronics" IPC MAGAZINES LTD., Fleetway House 

Farringdon Street, London EC4A 4AD. Tel. 01 -634 4451. 

MINIATURE CARBON FILM RESISTORS. 
5%, kW, kW, kW, £12 Series, 22 ohm to i 
Mohm, 10 for lOp, 50 for 45p, 100 for SOp. 
P. & P. lOp. Mixed values and wattages to 
your choice. CANDAR, Freepost, Reading, 
RG! 1BR. 

Add 8% VAT to all item, eacept those marked with 
which are 25% 

Bend SAE. (or additional stock li,t,. 
Wholesale price lists available to bona Ode companies. 

MARCO TRADING (Dept. PE3) 
The Oid School, Edotaston, Nr. Wem, Shropohire. 

Tel: Whiaali 464/465 (STD 094 872) 
(Propre. Minicost Trading Ltd.) 

JUNIPER ELECTRONICS (PE3) 
PO Box 61, Southampton, SO9 TEE 
Add 25% VAT, rest is 8% VAT. Minimal, Oed.r t5, 

ceci. VAT. Carriage ires on all goods. SAE. lilt 
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SCOOP! lOmF/12V 10/20p, 100JG1; lOmF/ 
70V, 22mF/50V 10/25p, 100/l25; lOOmF/ 
16V, 1,000rnF/6V 10/30p, 100/l'50. 1N4002, 
4p, 1N4004 5p, 1N4007 Gp, 1N914 4p, 1N4145 
4p. Bridges 1A/200V 2/50p, 2A/200V 2/65p. 
Transistors, plastic BC1O7/8/9 lop, ZTX300/ 
500 14p, ZtX304/504 22p, T1P3055 45p, 
T1P2955 64p. Metal can RC107/8/9 12p, 
2N3055 73p. Ledo w/clips T1L209/red 16p, 
green, orange, yellow, 21p. LC.s 8 pin/741 
25p, 555 49p, P. t P. 20p. AUDIO-OPTICS, 
19 Middleway, ChinnOr, Oxon. 

TTL LOWER PRICES! 
(Fast delivery. All prices include VAT) 

SPECIAL OFFER of 7400, 7410, 7420, 7430 and 
7440 at lip each, ZTXIO8 at 8P each. 
Above offer ends 31 March, 1976, and is regard- 

less of quantity ordered. 
Type 1/24 25/99 Type 1/24 25/95 
7400 013 012 7480 047 0.42 
7401 0.14 OIl 7483 0.80 0.75 
7402 0.14 0.12 7484 0.92 0.89 
7403 0.14 0.12 7485 1.30 109 
7404 0.16 0.13 7486 030 026 
7405 016 015 7489 290 280 
7406 036 0.31 7490 042 0.40 
7408 0.16 015 7491 065 0.55 
7410 0.14 0.13 7492 046 0.45 
7411 023 020 7493 0.42 0.40 
7412 016 0.15 7495 059 0.55 
7413 032 0.31 7496 0.77 0.69 
7414 0.65 060 74100 1.08 0.89 
7417 030 029 74107 0.33 0.28 
7420 014 0l3 74109 0.54 048 
7422 020 0.19 74121 030 0.28 
7425 027 0.25 74122 0.47 0.39 
7427 0.27 0.25 74123 0.65 0.61 
7430 0.14 013 74141 0.69 063 
7432 0.27 025 74145 0.68 058 
7437 0.27 0.25 74150 lOS 0.95 
7440 014 0.13 74151 0.78 0.75 
7441 069 0.62 74153 076 0.72 
7442 065 0.55 74154 160 1.45 
7445 085 0.7! 74155 082 0.80 
7447A 0.75 072 74157 0.83 0.79 
7448 0.76 0.73 74160 1.05 095 
7450 0.14 0.13 74164 1.25 1.05 
745! 014 0.13 74174 0.99 083 
7453 0.14 0.13 74175 0.92 0.83 
7454 014 0.13 74181 2.09 1.95 
7460 0.14 013 74190 25 IlS 
7472 025 021 74191 1.25 1.15 
7473 030 0.25 74192 130 1.14 
7474 OIl 026 74193 1.30 1.14 
7475 0.45 0.39 74195 0.8! 0.79 
7476 032 026 74196 164 1.34 
TTL (except special offers) may be mixed for 

quantÌty prtces. 
All devices full spec, by famous manufacturers. 
SA. E. for full lists. All goods senc by Ist class 
post. l2p P. & P. on orders below £2 (l2p 
P. & P.on all orders for special Offers). 

J. C. JON ES 
(Dept. PEI5) 46 BURSTELLA RS, 

ST. IVES, HUNTIN000N PEI7 4XX 
(Mail Ord.r only) 

VALVES, RADIO, TV, TRANSMITTING, 
INDUSTRIAL. 1930 to 1975. 5,200 types in 
stock, many obsolete. List 20p. Quotation 
SAE. Postal export service. \Ve wish to 
purchase new and boxed valves. Dealero. 
wholesalers, etc., stocks purchased. COX 
JLADIO (SUSSEX) LTD., Tile Parade, East 
Wittering, Sussex. Tel. \Vest Wittering 2023. 

Precision Polycarbonate Capacitors 
All Hielt Stabillty-extremely Low Leakage 

440V AC. RANGE 63V D.C. RANOE 
Value DImen- Price VuIuceF ±1% ±2% 
(,aF) 1100, (mm)euch OOlyeF a slyaF 689 40p 

L D 0221aF; 033paF 67p SOP 
0i1aF 27 397 Sip 0411aF Olp SOp 
0i5aF 27 127 SOp 00812F 74p 53p 
0l2ffF 33 16 649 lO1aF 829 029 
02.S1aF 33 16 67p 3SyaF SOp 719 
033yaF 33 16 759 22aF 00p 75p 
O44aF 33 19 SOp 33aF £1.15 829 
02aF 33 19 87p 47yaF Li-02 £1.13 
5tjOyjF 506 19 02p 08)a}' £1.98 £1.38 
j.OyaF 508 19 £1.05 lOpF £2.40 £0.05 
1S1aF 508 224 Li-21 lSoaF £3.22 £2.79 
20aF 008 224 £1.44 22ffF £4.28 £3.60 
TANTALUM BEAD CAPACITORS-Value uva:luble 
01 022, 033, 047, 068, 10, 22, 33, 47, 68yaF at 
iSV/ISV or 33V; 10OyaF at by/by Or 20V; 2202F at 
6V/10V or 16V; 3305jF at 6V or 10V; 470F at 1V or 
6v; 109O1aF at 3V. All ut 1290 each, 10 for £l-1O, 50 
tar £5, 100 far £O. 
TRANS3OTORS 0' S.C.', 
BCSO7/8/9 Op 9C213/213L 149 2N3005 SOP 
'3C114 b2p 'BC213/213L1bp OC7I/2 l2p 
BC147/8/9 lOp BC214/214L lip NESSOTImer 819 
BCI03/104 lIP °BF1O4/S 129 741C Opio DIS. 

0BCIO7/9/9 129 BFY50/1/3 20p 329 
BC182/lO2Lllp AF17B 30P ZN414 £1.15 
BC183/183L3ip AF234 30p 5N76013ND 
BC184/iS4L 129 2N37s3/4 blp Li-SO 

POPULAR DIODES-lNSi4 Op. 8 for 45p, 18 tor SOp; 
INSb6 Op. 6 br 45p, 14 for 909; 1044 Sp, 11 for SOP, 
24 br Li-00, 1N4140 Op. 6 for 27p, 13 Lnr 48p; 1N4001 
5)p; 502 6p 003 OIp; 004 79; 002 flp; 096 Sp; 007 OD. 
LOW PRICE ZENER DIODES-400mw, TOI. ±% at 
SmA. 3V; 3V3; 3V6; 4V7; .5V1; ayo; 6V2; OVO; 7V5; 
5V2; 0V1; 10V; 11V; 12v; 13V; 130V 15V; 16V; 50V; 
20v; 21V; 24v; 17V; 30V; 33V. AlI at 7p each, 5 fOr 359, 
10 fOr 6Sp, 10 for £3.12. SPECIAL OFFER: 100 ZeDer, 
(muy be mixed) for 06.00. 
RESISTORS-Rich stability. bov noise carbon film 5% 
1W ut 40'O, 9W ut 70'C. E12 eries only-from 22(5 
to 23M (3. ALL at ip' euch, 8p' for 10 of any one value. 
709' fOr 100 of uoy ose value. SPECIAL PACK; 10 of 
each value 2221 to 22MO (730 reslotore) £50. 
SILICON PLASTIC RECTIFIERS-is amp, uIre-eoded 
D027: los ply. 7p (4 for Lop); 400 P.I.V. Op (400e 309). 
BRIDGE RECTIFIERS 2) amp: 200V lOp; 300V 45p; 
600V 55p. 
SUBMINIATURE VERTICAL PRESETS-01W only: 
All at Sp each; 59 000; 220; 470; 680 ohm; 1k; 21(2; 
4K7; 61(8; lOK; 10K; 32K; 41K; 100K; 250Kl 680K; 
1M; lMai; 0M. 
PLEASE ADD SOp POST AND PACKING ON ALL 
ORDENO. EXPORT-ADD COST OF SEA/AIRMAIL. 

UHF TV Tuner,. Transistor/sed, Lilo PP. 
Transformer,. 12-0-12V, lOOmA,CI25 ¡nc. 
PP. 9-0-9V, lOOmA, LI-25 inc. PP. 29V SOmA, 
95p inc. P_P. 6-0-6V, ¡COmA, £125 inc. PP. 
Transformer. 24 volt, approx. I amp + 
63v CT approx. 500mA, LI-60 ¡nc. PP. 
Transformer. 22 volt, lOOmA, LI-25 P.P. 
Transformer. 45 volt, 2 amp, L338 PP. 
PC. Board S/S. 5x 5in, IO for LI-IO P.P. 
Power Unit Components Transformer. 
IS volt I amp F/W bridge rectifier, 2 1250 
mfd capacitors, all new LI-60 per kit. PP. 
Mixed Pack of C280 series Mallard capaci- 
tor,, lOO for £I30 ¡nc. PP. 

Tel. 061-236 1541 

AIl prices include VAT and PP. 

500 COMPONENTS. Resistors, capacitors, 
diodes, transistors, pots, coils, etc. Identilleti, 
formed leads, fall-out ant) surplus. (lood ';tlue 
at £160. All inclusive (U.K. postal rates only). 
C.W.O. please to: L. PENSE'Ç1(Y (PE), Bank- 
head Farla, South Queensferry, West Lothlan. 

BULK OFFERS 
104001 £200 8Cl57 till BFXO8 £3ooo 
104002 £281 '8C155 £800 BFySI (10.00 
lN4003 C3.20 '0C159 120f BFYO4 t12Sf 
104004 g3.5f OCt01 £1000 SSX2O £500 
104005 £310 'BCIO4C £8.00 OSYO5A £6.20 
1000Cc £4.00 BC32s £10.00 000ID £4.00 
1N4007 £4.70 '0C347 11.00 'PSCIOO £300 
1N0140 £2.30 'BC345 1200 26302 1500 
OCt07 1700 'BC041 £600 203055 128.00 
OChO 1650 80131 116.00 203442 cille 
BCIOS 17.00 BFIS2 £1000 2N4002 1750 

£550 BF173 £14.00 '204418 £100 
OChO 110.00 SF181 1200f 205294 £31.00 
OlIN fl4% -BF194 1800 007440 £6.00 
'BC147 £500 00F195 £800 207490 12100 

8C145 £8.00 8FW43 112.00 SF170000 (33.00 
'Bc149 £000 8C208 1000 741 05.00 
SPECIAL: AD161I2 snatched pairs. £40. 
All price, po minimum quontity of 100. All devices 
full spec. end marked. 
'El.ctrolytic.. wire ended small sloe. Toletron 
l.errF 10V ($1100; 470mF 10V (81100; 47mF 25V 
(3/lOO; 47mF 25V £3061100: Kapco 2.200rvF 10V 
£11100; Plessey lOOmF 00V 14/lOO; ITT 47mF 03V 
(4/100; Impec lOmF 20V PC (250/lOO. 
'NOn-Polarleed 47OpF 180V pOlystyrene £4/500; 
330F ceramIc plate 1350/500 lllOpF £7'50/1.; 
Lemco l.CtO)pF lab. Cae. Type 318K £1581100. 
Ferric Chloride, Anbydeoa,. IM o lib bags £30. 
'Miniature Mliv, Transtoenrers: O-0-4V lCtOrvA 10.50/ 
lO. 8-O-9V IMrvA 1630/10; lb-0-12V SOmA (5.40/10- 
12-0-12V lMrvA £618110; 12V lOOrvA (5/IO. 
'Pta9, nod Sockeln: CO-Ao bock IO b.ck coons. 
(420/lOO; b-pin 180 DIn plugs (5/100; Sockeln (0.50/ 
1M. 
Computer Panels. 0004 quality. % e 5 lt boards 
retailing Hp-sOp roch. £131100; (20/300; £U/l. 
Veroboard RicaIn: 1280/Ib; lOIb or mOre (3.60 lb. 
'PP3 Battery connectors £41100; (10/500. 
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These prices include Post and Packing and VAT 
Elsctric.l Digital Clock,, 43* Chip,t.ad 

Valley Road, CoaI,don. Surrey 
Tel. Dl-668 8693 

BRAND NEW COMPONENTS BY RETURN 
Electrolytico 18V, 25V, 50V, 047, 10, 22, 47, 
l0mfds, Sp; 22, 47, 5(p (50V, Sp); 100, Tp (50V, 
Sp); 220, Sp (50V, lOp); 500, lip (50V, lOp); 
1000/25V, 18p. Subminiature bead-type tan- 
talunis. 01/35V 022/35V, 047/35V, 10/35V, 
22/35V, 47/35', 10/20V, 22/16V, 47/8V. 
100/3 V, lip. Mylar Film 100V, 0001, 0002 
0005, 001, 002, 3p; 004, 005, 3jp. Mullard 
tubular polyester 400V E6 serie,, 0001-0022, 
31p; 0033-0'I, '4p. Mullard polyester 180V 
tubular or 250V miniature for vertical mount- 
Ing HO serles, 001-0047, 3(p; 0068, 01, 4p; 
015, 022, Gp; 033, Tp; 047, Sp; 068, lip; 
10, 14p; 1-5/250V, lSp; 22/250V, 22p. 
Mullard miniature 0333 ceramics 61V E12 
cerios 2% 1SpF-47pF, 3p; S6pF-S3OpF, 
3(p. Plate ceramics 50V E6 series 470pF- 
47,000pF, 2p. Polystyrene 63V. E12 serles 
lOpF...1,000pF, 3p; 1 200pF-l0,000pF, 4p. 
Miniature highstab cartton film resistors W 
E12 eerie, 5% (10% over IMÛ) 1û-IOMÛ, 
l2p; 1N4002, Sp; 1N4006, sp; 1N4148, 4 - 

Postage lop- Prices VAT incr'usiye. TH 
OR. SUPPLY co., 127 Chesterfield Road, 
Sheffield, 88 ORN. 

L 
EDS 

panel 
chp ip 

'H.i 
l5p 

02 IINFRARED L 
15505W 

Axial lead 5591 
I 

t5mWE1IO I 
6mWEl-55 I 
ORPI2 I5# I 

I 19 P 

O/Y lip I 

OR lip 
OPTO-ISOLA1ORS SCR'S 5cv tv iatv - 

Lis I5kV. 150415 II TOS lA DSp lip 45p 
4358 22*0. 5MHz t225 TOAS DA lip 38p SOp 

Del, Ir.. with III OPTO TRIAC TOS DA 458V sOp 

ACt25I67.8 15p 2N2926(G) iSp VOLTAQEREOS 
ADt61/162 409 2N3053 159 5V 7800 PlanUc 
AFII7 SOP 2N3054 499 12V 7812 t Anrp 
AF124 587 34p 2N3055 Hip 15v 7815 III 
BG.1078.9 Sp 2N37824.4 ISp 18V 7818 LISO 

pass your C. & G. exams. Speciai 
courses for: Telecoms. Technicians, 
Electrical Installations. RadiO, TV & 
Electronics Technicians. Radio 
Amateurs. Full details from: ICS 
SCHOOL OF ELECTRONICS, Dept. 
772Q, Enterbst House, London, SWS 4UJ. 
Tei. 01622 9911 (all hours). 

TELEVISION 
TRAINING - 

I 6 M O N TH S' full-time 
practical and theoretical train- 
ing course in Radio and TV 
Servicing (Mono and Colour) 
for beginners, with GCE (or 
equivalent) in Maths & English. 

3 WEEKS' full-time Colour 
TV Servicing course. Includes 
¡00 hours practical training. 
Mono revision if necessary. Good 
electronics background essential. 

NEXT SESSION commences on 
April 20th. 

Prospectus from London Elec- 
tronics College, Dept. A3, 20 
Penywern Road, London SW5 
9SU. Tel. 01-373 8721. 

value Helme speaker kits (complete with full 
and easy instructions), also Peerless and 
Wharfedale kits. Just about the lowest prices 
anywherei Send 8p stamp for bargain list to: 
AIJDIOSCAN, Dept. PE376, 4 Princes Square, 
Harrogate, North Yorkshire. 

LIQUIDATION SALE 
LIMITED QUANTITY IZORZ4VOLTGASAND 
SMOKE DETECTORS COMPLETE WITH 
AUDIBLE AND VISUAL ALARMS. GIMBAL 
MOUNTING. SENSOR HEAD CABLE AND 
FITTING INSTALLATION DIAGRAM. 
Prexiou,iy sold at £38SO Ex. VAT. £2S including 
postage co clear. No offen. 
Apply: Liquidator, Dermot FitegSrald, 
F.C.A., M.tcalfe, Lilburn & Enright, li 
The Cr.sc.nt, Limerick, Ireland. 

BUILD THE TREASURE TRACER 

III 

U VriC.Q toeing 
U BOttin, ce,, ..oing ,n,SI p0000kM 

rond nc F.,.a.y.h.&a 
I U Spnk,.nd,.lphen. 00.010M 

4. .I..dy .Old 
I U P0yIil tStCh cOil .nan,bly 

I u Fly, t,.n.Mtot clyspit 
OPotovanlo P.04..OiOn.l tintS 
Voy Only Ma.d soÌa.l,,a lyon. c100. 

u 

Co.nplete £1250 ByotTnd £17-50 
Pont tSp ci oo VAT 15%I Po,, Osp ci 50 VAT I8%I 

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD 

LONDON EIS 2AN (MOI Otdet Only) 

RESISTOR BARGAINS 
Brand New mixed value pads, of watt 5% 
carbon film resistors in the range of IO ohms- 
I Meg. 
No large quantities of high values. 

Pack of 250 £200 
500 £350 
000 £500 

EDUCATIONAL MI8OELLANEOUS 

DO-IT-YOURSELF LOUDSPEAKERS for hl-ti 
CITY & GulLos EXAMS. are our specIality. Full range of components 

and accessories including chassis speakers, 
Study for success with ICS. An ICS cross-overs, sound absorbent, grille fabrt, 
homestudy course will ensure that you etc.. always available. We stock the fabulous 

logue and order forms now available. Many 
popular semiconductors, resistors, condensers, 
etc., all at competitive prices. Prompt attention 
on ali orders regardless of sizes. Ail components 
guaranteed. A must for the home constructor, 
for the price of a S.A.E. Bumpsley Mill, Parra- 
combe, N. Devon. 

LADDERS 

LADDERS, varnished 20' 9' exId. £19.82. 
Carr. £l40. Leaflet. Also aluminium ext. and 
loft ladders. Tel. Telford 586644. 

displays, etc. (two types), 95p each. 511(50253 
alarm clock chip, £550. Full details of both 
chips, circuit diagrams, data, etc., free on 
request. Add lOp per order and VAT at 8%. 
GREENIIANK ELECTRONICS (Dept. ECP), 
94 New Chester Road, New Ferry, Wirrai, 
Merseyside, L62 SAG. 
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BCIO9C 129 2N3503456 Isp 723 01914 hOp 
BCla7/8/9 Isp 2N2648 359 
BC15716/9 lip MPF1O2 «, BRIDGERECTS. 
8C167/519 lip 2N3519 2A 80V 359 

BCI69C 129 293823 sp 2A 100V 36p 

BC1771519 17, 2A 200V 4lp 
BC18213/41L lip BAbO Olac 21p 2A 400V 469 

30p IN914 3p 

BC2l2J3/4L 12p IN4001 Sp 2ENERO 8Z588 
BCY7O/7l/72 l3p 940023 sp 2 7-33v sp 

BF19415 12p 94004/5 Op NE555V SOp 
BFI56/7 Isp 94006/7 op NE556 0110 
BFYSO/5l Isp 

0A41 5 
LM380 c5g 

SF029 lop 
0A70 0MO ip ti ISO 

SF084 24p 
OASI 0A90 ip 7400 lp 

BSOI9/20 Isp 
Odi lop OASi OA95 6p OIL. SOCKElS 
29706 lOp 0A200 6 8pn 129 

291711 209 OA202 lP i4-pin 139 
292219 200 09. AciPS 16-pin l4p 
2N2904 0/6,7 159 709 aIl OSp Mica bosOms 

292904/5/SA ISP 741 S-pie OIp 103 1065 5es 

2N29261R1 Op 745 I) I L 35p OCIO Pen lop 

PRICES INCLUSIVE + 15p P. & P. (1st Class) 

ISLAND DEVICES. P.O. Box 11, Margate, Kent 

TURN YOUR SURPLUS capacitors, transistors, 
etc., Into cash. Contact COLES-NARDINO 
ac CO., P.O. Box 5, Frome, Somerset. 
Immediate cash settlement. 

CFJ LIMITED 
Guaranteed New Branded Products Only 

Resistors watt CRIS Ip. I watt 39. 
Capacitors O-Ql 54F CISO polyester 4p. 

lQjaF i6Vlp. lOOsaF lOV9p. 
IN9l45p. BClO9ISp. 74ITC41p. 

Sifam collet knobs ZOp. 
Large S.A.E. far com9,ehensive lists 

VAT 25%. P. & P. ISp 
Mckennas Buildings. Dock Read 

Birkenhead, Marssyuide L41 IDO 

HEDDON VALLEY ELECTRONICS. Free rata- 

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 aad 
diagrams. Other courses for radio and 
audio servicing. Full details from: ICS 
SCHOOL OF ELECTRONICS. Dept. 

772Q, Intertest House, London, SWS 4UJ. 
Tel. 01-622 9911 (alI hours). 

TAPETALKS are the CLEVER way 
to LEARN 

THIS MONTHS SPECIAL OFFER: 
TWO C60 Cassettes entitled 

INTRODUCING ELECTRONICS 
will be sent to you by return of post 

for only £542 
plus 55p VAT/P. & P. 

TAPETALK. P.O. Box 99 (PE) 
Milton Keynes MK3 OSA 

Tel.: Milton Keynes (0908) 77110 

TECHNICAL TRAINING. 
Get the training you need to move up 
Into a higher paid job. Take the first 
step now-write or phone ICS for details 
of ICS specialist homestudy courses on 
Radio, TV. Audio Eng. and Servicing. 
Electronics. Computers; also self- 
build radio kits. Full detailt from: ICS 
SCHOOL OF ELECTRONICS, Dept. 
772Q, Interlest House, London, SW8 4UJ. 
Tel. 01-622 9911 (aIl hours). 

SUPERB INSTRUMENT CASES by Bazell, 
manufactured from heavy duty PVC faced steel. 
Hundreds of people and industrial users are 
choosing the cases they require from our vast 
range, competitive prices start at a low 75p. 
Examples. Width. Depth, Height, 8' xS' X S' 
£1.55; 10" X li' x 3" £2.20; io' )< 5" 2< 8' 
£2.75; 12' X 10" X 3" £3.60; 8" X 4" X 4' 

£1 '80; lo- X 6" X 4" £2.70; l2 X 8' X 4' 

13'GO; 7' x 7' X 5 £2.65; 8" X 10' X ô' 

£3.60;12" X S'x 7'4;l2" X 12" x 7'440 
Plus 62p postage + 8% VAT. Over 400 models 
to choose from. Prompt despatch. Free lit- 
erature (stamp would be appreciated). 
BAZELLI, Dept. No. 23, St. WIlfrid's. 
Foundry Lane, Halton, Lancaster Lita 6LT. 

PHOTOTECH (EUROPE) 
New Optoelectronic Deeeccors 

Typa I: Photodiode.ZpinConfiguration:Photo. 
sensitive area 055 X IO-" square inches. 
Typa i: Photoswitch. 4 pin Configuration, 
20V.30V supply. Switching threshold set by 
external R-C. 
Type 3: Phocoswitch with automatic threshold 
adjustment. 6 pin Configuration 20V-30V 
sapply. 
LED: Gallium Arsenide Phosphide red emittIng 
diode. 
Oats and operating notes sent with each order. 
Prices: (including VAT, packaging and carriag.) 

Type i: isp each Type 2: £100 each 
Type 3: £I'SO each 

LED: lip each, or free wich each 
optoelectronic detector ordered. 
Please sand C.W.O. or SAE, for data only to: 
Phototsch (Europe), 23a Uppar Eln,ars End 

Road, Beckenhan,, Kant 

DIGITAL CLOCK COMPONENTS. AY-5-1224 
clock chip, £366. 0-3ln high economy type 
LED dIsplays, DL-704E, 85p; 06m high ditto 
DL-747E £170. P.IJ.B. to suit chin an 
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FOR SALE 

DIGITAL VOLTMETERS. Schneider VT5O. 
O to 1-99V. Excellent condition. Mains operated. 
Data supplied. Ideal basis for multlmoter. £20. 
Box 83. 

RUSSIAN Cl-5 (C157) Oscilloscope. Unused, 
nw, £35. Wireless World, Dolby Stereo Unit 
inoompletly built, £30. (Urgently necti funds). 
Potters Bar 55483. 

SHACK LEFTOVERS, complete items and 
components, ICe, etc, SAE. for latest list. 
W. H. JARVIS, Dall, Bannoch Station, 
Porths. 

SERVICE SHEETS 

BELL'S TELEVISION SERVICES for service 
sheets, manuals and books on Radio/TV, 
etc. Service sheets SOp plus S.A.E. Service 
sheet catalogue 25p. Back issues of magazines 
from April, '74 onwards. Cuver price plus 12 
post. Free booklists on request. S.A.E. wit 
enquiries please to: B.T.S. 190 Kings Road, 
Harrogate, Yorkshire. Tel. Harrogate (0423) 
55885. 

SERVICE SHEETS for radio. TV, tape re- 
corders, stereo, eta. with free fault-finding 
guide, SOp and SAE. HAMILTON RADIO, 
47 Bohemia Road, St. Leonards, Sussex 

SERVICE SHEETS, radio, TV, etc. 10,000 
models. Catalogue 24p plus S.A.E. with 
orders-enquiries. TELRAY, 154 Brook Street, 
Preston, PRi 7HP. 

with van-speed stop-motion flashe,. 
Includes saper case too. Send £350 
nowl 
(All erices include VAT., packing and 
postage.) 

Send remittance to: 
BOFFIN PROJECTS 
4 CUNLIFFE ROAD 

STONELEIGH. EWELL. SURREY 
(Mail order U.K. only) 

Or (or more details, send 2Op for lists 

THE SCIENTIFIC WIRE CO. 
Copper-Nickel Chrome-Eureka-- 

Maneanin Wires. 
Enamnllnd-SiIk-Cotton-Tinnsd 

Coverings. 
No minimum charges or quantitie,. 

SAE. Brings List. 
Trod. and expon enquiries welcome. 

P.O. BOX 30, LONDON E4 9BW 

FIRST CLASS VIDEO ENGINEER 
Experienced in VCRs, U-matics, 2" machines 

and colour monitors. Bench work. 

For initial interview phone 

01-580 2283 

BUILD YOUR OWN 
YOU ARE INVITED TO SEND SAE. POR 
LISTS ON OUR VERY EXTENSIVE RANGE 
OF HIGH QUALITY AMPLIFIERS, PRE-AMPS, 
F.M. TUNERS. INSTRUMENTS. RADIO CON- 
TROL. IGNITION UNITS AND MANY OTHER 
KITS. STATE REQUIREMENTS. 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, London N9 

TRANSMIT! 
* Unique TRAMSMITTER RECEIVER 

Kit, No licence examinations or tests 
required co operate this transistorized 
equipment. Easy to build. Got trans- 
mitting. Send £795 for yours now! 

* Psychedelic MINI-STROBE Kit. Take 
a pocket-sized lightnIng storm to 
Disco's and parties. 'Brain-freeze' 'em 

completion will lead to 
interesting, highly-paid 
postings abroad and 
opportunities to expand with 
the company. 

To qualify for a place on the 
course, you should have 
several years' experience in 
the maintenance and 
operation of ILS, VOR 
and DME;together 
with a knowledge of 
associated ground-to- 

accompanied postings; 
education/child allowance. 
The next course starts April 
26th, 1976. Secure your place 
by contacting the 
Senior Recruitment Engineer, 
International Aeradio Limited, 
Aeradio House, Hayes Road, 

Southall. 

IAL 808or 
)678. 

WANTED 

TOP PRICES PAID 
NEW VALVES AND TRANSISTORS 
Popular T.V. and Radio types 

KENSINGTON SUPPLIES (B) 
367 Kensington Street 

Bradford 8, Yorks. 

MISCELLANEOUS 
(continued) 

ftaining course starting April 26 
IAL is a world leader in 
communications and aviation 
services and we will be running 
aseries of UK training courses 
this year to meet our 
expanding overseas 
commitments. Successful 

air communications systems. 
We offer attractive tax-free 
salaries overseas and 
additional benefits include: 
free furnished accommoda- 
tion; an excellent pension 
scheme; opportunities for 

years alone. 
Now for the first time anybody (no 
special qualifications are needed) can 
train outside the computer tndustry for 
an e sciting career usa Computer Operator 
in only 4 weekS. lt can pay around £35 
p.w. an a Starter and can reach over £90 
p.w. We subscribe to the code of practice 
for Computer schools of the NatIonal 
Computin Centre-a non-profit organi- 
sation which was set up and sponsored 
by the British.00vernment. Write with- 
out obligation for FREE details 
TODAY. 

London Computer Operators 
Training Centre C39 

Oxford House, 9-IS Oxford Street, W.l 
Tel. 01-734 2814 

8ITUATION8 VACANT 

MEN! 
C90n.w. 

can be yours 
Tens of thousands of new computer 
personne) needed over the next few 
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HI-FI STEREO 

M 
LI 

DO-IT-YOURSELF 

SPEAKER KITS 
The best value around? 

Send for details 

PRODUCTS LTD. 
HELME AUDIO 

' Oept.P.E. 
SUM ME RBRIDGE 

HARROGATE YORKS 

Tel. Darley 279(Std Code0423 72) 

LOW COST I.C. MOUNTING for any size DIL 
package. loo Soldoreon sockets 60F. 7 and 8 hole 
plastic supports Sp pair. Quantity rates. S.A.E. 
details and sample. Trial pack 60p. (P. & P. 
lOp order). P.K.G. ELECTRONICS, Oak. 
Lodge, Tansley, Derbyshire, DE4 5FE. 

12 VOLT 13 watt FLUORESCENT 
LIGHTING (by THORN/AC)) 
with diflus.r and os/oft twitch. 

Ideal, carleas, bolt, 
emer9ency hghllng, 

etc: 
G al r. nf sd £550 

ne. VAT and pest. 
List prIce £702 Inc. VAI. 

SALOP LECTAONICS Tel. 032W 
23 Wyle .,05. Shenwsbrrry. Sheopibbe 

GLASS FIBRE P.C.B.s. Send 1:1 master and 
30p per board plus 7p per square itch tinned, or 
plus SP per square Inch drilled and tinned. 
Discount for quantity. PhOTO DESIGN, 4 

If ighclllre Way, WlckfOrd, Essex, 5811 5LA. 

CLEARING LABORATORY, scopes, recorders, 
testmeters, bridges, audio, R.l. generators, 
turntables, tapeheads, stabilised P.S.t3.n, sweep 
generatore, test equipment, etc. Lower Beed- 
Ing 236. 

CABINET FITTINGS 
FOR 

Stege Lo,adspeeknrs and Amplifier Cabs 
Fretcloths. Coverings, Recess Handle,. Strap 
Handles, Feet, Castors, Locks and Hinges, 
Corners. Trim. Speaker Bolts. etc.. etc. 

Send 2 X Sip Stamps for samples and lIst. 

ADAM HALL (P.E. SUPPLIES) 
Unit Q, Starline Works, Grainger Road 

Southend.on-Sea, Essex. 

THE P.E. "VARICAP" 

STEREO PUSH BUTTON 
TUNER 

Using the latest Mullard modulen for nF. 
and IF. clrcults-pre-aligned for ease of 
construction-this KIT has en F.M. tuner 
with stereo decoder, push button tuning, 
self regulated power supply. etc.. etc., for 
highest quality reproduction. 

PrIce £3450 Inc. VAT, P. & P. 
SAE. for FREE brochure 

We also still supply ALL components for 
the P.E. GEMINI' STEREO AMPLIFIER. 
Send 55p + 12p P. & P. for a full construc- 
tional booklet containing performance 
details, specIficatIon assembly instruction 
and fault finding guide. 

solve your communlca- 
ties problems wIth thIs 

4'Ststlos Transistor intercom ey,tem (1 mssler arid 
3 Subs), in reboot pIstlC cabinets tor desk oc snail 
mounting. Catljtulkjtleten Irom Mo,Ier to Sobs ansi 
Sobs to Master, Ideally sulta,hle tor BocIne,., Sur. 
gery, Schools. Hovpltaio, Ornee and Home. Operate, 
on one 9V battery. On/oft so-itch. Volume control. 
Complete with 3 connecting wire, euch SCOt und 
other accescorlea. Pli I'. 75p. 

MAINS INTERCOM NEW MODEL 
Na bolleries-na wire,, Poet plug In the main, 
tor Instant two.way, loud arid Clear communIcatIon. 
Os oS cwitch arid volume control. Price £31.24 
per PRit. P. k P. 73p. 

NEW! AMERICAN TYPE CRADLE 

TELEPHONE LIFIER 

4 -.------, 

+E½ 
Latest translstorised Telephone Amplifier with 
deta.cbed plug-in speaker. Placing the receiver on 
to the cradle uctivates os/oS owitch tor immediate 
too-way conversation svithaut holding the handset. 
Mnsy people run teten at a linie. Increace gfttclency 
In ornee, strop, wsrkshop. Perfect irrt "conference" 
colts: leaves the osera hands tree to make notre, 
con,ult Oie'. No lone waiting, cuve, time with 
long'dlstancr cali,. Volume. Direct tape recording 
model at £13a5 + VAT CilS. P. aP. 70p. tO-day 
price relund guarantee. 

WEST LONDON DIOECT SUPPLIES lPE3l 
Ill KcNSINGTON HIGH STREET. LONDON. W., 

If. ELECTRONICS' 
COMPONENTS 

t c t 
ACI25 OIl 00130 O, 2522100 aIa 
OCt27 OIl 80139 0.05 252211 0.174 
AC12B 0.11 oOIaO 0.32 3522190 c'le 

ENAMELLED COPPER WIRE 
S.W.G. lib reel lb reel 
lOto t9 £240 £135 
20 to 29 £245 £140 
30ta34 61-60 £t50 
35to40 £215 £l60 
All the abon-e prices urn inclusive of postage und 

packing in the U.K. 

COPPER SUPPLIES 
102 Parrawood Road, Withington, 

Manchestsr 20 
Telsphone 061-445 8753 

OVAL DIGITAL CLOCK CASES 
Attractive stoneware pottery cases; oatmeal 
glazed; suitable for most dlgiti Clock Circuits 

I 4 STATI ON I NTERCO Ivi 
I 

that use 4 or 6 digit LEO. d,splayn. 
I 

ONLY £3-IC inclusive ¡ 

Send SAE. for fail details of I 

above and many Others. to: I 

J. BARRIE-SMITH J 

56 Conifer Rd., Confond, Southampton, Herttn. 
£1595 

J + VAT £1.28 
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PRINTED CIRCUITS 
and HARDWARE 

Readily available supplies of Con- 
structors' hardware, Aluminium 
sheet and sections. Printed circuit 
boards, top quality for individual 
or published designs. 

Prompt service. 

Send l5p for catalogue. 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford on Avon 
Warwicks. Tel. 4879 

Please mention 

PRACTICAL 
ELECTRON ICS 

when replying to 
ADVERTISEMENTS 

ELECTRO SPARES 
Dept. PE. 288 Ecciesaii Road, 

Sheffield, Sil 8PE 

BREAK INTO I.C.s THIS WINTER 
Using our IC. Enperimental/Educational Kiti, 
you can learn all about the modern digital logic 
techniques. These step-by-step kits Contain 
specially selected IC.s, Holders, veroboard, 
LED.,, instructions and data. Kit one: Gates. 
Kit Two: Flip-Flops. Kit Three: Shift Registers. 
Kit Four: Counters. Kit Fis.: Displays. Each 
kit t £3.50 (including P. & P.). 

SAE. for further ditalI, to: 
AUTOMATED HOMES 

69 High Street. Ryton. Co'aentry, CV8 3F3. 
(Mali Order only) 

DRY TRANSFER LETTERING for that 011e-off 
panel. "BE(" cabinets. Orion case stili avail- 
able. Seno! for leaflets iSp (refundable): 
lf.M. ELRCTRON1tS, 275a Fulwod Road, 
Sheffield, 510 3111). 

ROLLER OPERATED 
MICRO SWITCHES 

New. full maker's spec.. 
lOA 250v a.c., 2Op each 
plus VAT, P. & P. lOp. 

R.X. PRODUCTS 
Weiland Buildings, Caerphil(y, Mid.Glamovgan, 

4C157 0.19 00Y56 loo 2740221 577 
AC1S2 0.21 

'027 
SF115 0.28 2742221A 0'l 

ACIS3 SF200 025 262222 0.178 
AC176 0.14 SF194 0389 2142846 030 
AC7O7I( 
ACIOOK 

0.27 
0.27 

SF195 
SF198 

0.09 
012 

2142509 OlI 
2142905 OlI 

40101 035 SF199 072 2142900 0.19 
40762 0' 35 SF257 0.24 2142907 OlI 
BAIO2 9.35 SF259 024 274292613 0.09 
64X13 003 SF259 024 2143053 0.20 
84X16 0.04 SF029 022 263054 0.90 
OCIO? 0.09 SF030 022 2143055 0.05 
8C108 0.09 sF094 0.00 263303 0*0 
OCt09 0.09 BFX8S 0.27 263441 059 
8C747 0.09 BFv5O 0.19 2143442 ON 
8C146 0.09 SF551 Oli 2143838 010 
OCt49 0.09 SF552 0.19 2636386 0.10 
8C167 0.10 55729 0.11 2143702 0.10 
8C160 
OCt69 

010 
0.10 

55727 
0047 

0.11 
0' 09 

2143709 0.10 
2143700 0.10 

OCt92 ogs 04go 0.04 2543700 0.10 
OCt03 009 0491 004 2143771 1.21 
BCt6 0.09 04200 0.09 2743772 1'35 
0C212 0.081 04202 009 2143773 2.00 
8C213 0094 9354 0.04 2143900 0.11 
0C214 0' 94 1144509 006 2143900 0.12 
BC237 0.09 144007 008 21452*4 0.35 
6C238 0.09 1141148 0.93 21452% 035 
BC230 009 1S920 008 2143794 020 
0C337 0.09 214697 0.11 2743879 030 
BC30O 0.09 209690 0.14 204a036 0.55 
0C305 S'SS 264700 975 2544031 5.90 
0C327 0.12 214708 0.10 2144927 090 
0C320 0.12 26906 0.23 2N5060 0.25 
OCt10 0.13 2147305 026 2142280 0.25 
BCY7I 0.13 2141307 0.25 2*5447 0.12 
OCY72 0.72 2141308 025 2145449 0.12 
80739 025 2141613 0.11 2145457 0.09 
00736 
80137 

0.29 
0.27 

261711 
2142278 

0.15 
017f 

2145458 9.27 
2144027 0.90 

FULLY GUARANTEED 
M3l1 order only VAT eolra p&p2Op 
B'ldge EleclrOnlcs 
PO Bou No.10 Fishponds Bristol BSI82LX 
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GOVT DEPTS COLLEGES MIMUMOROERE2 TECHNOMATIC LTD HT ROAD 

VAT INVOICE SUPPLIED 2 
1.1. 01.204 43 

INDEX TO ADVERTISERS 
Adam Hall (PE. SupplIes) ........................ 263 Eagle lnterntiOnal .................................. 242 Osmabet ................................................ 256 
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PRICES INCLUSIVE OF'i 
Add 20p P. 8 P-NO OTHER EXTRAS 

TL BY TEXAS OP AMPS 

7400 13p 7483 06p 301A Ext. Comp. 8 pitt OIL 

7401 Isp 7484 lO3p 709 Ext. Comp. 6(14 pin OIL 

7402 Isp 7485 I30p 710 0481. Comp. 14 pm OIL 

7403 lip 7486 32p 741 Int. Comp. 8/14 pin OIL 
7404 l7p 7489 2919 747 Ocal 741 14 pm OIL 
74135 lip 7490 43p 748 Ext. Comp. 8 pin OIL 
7406 41p 7491 8lp 776 Prog. Op. Amp. 1099 
7407 39p 7492 48P CA3I3OS CMOS Op. Amp. 8 pIn OIL 
7408 lip 7493 43p LM3900 Oued Op. Amp. 14 pm OIL 
7x09 flp 7494 

7495 
819 
?Op 

MC1458 OoxI Op. Amp. 8 pin OIL 
7410 
7412 

isp 
25p 7496 04p NES36T FET Op. Amp. 1099 

7413 34p 74101 32P LINEAR IC. 
7414 65p 74121 np CA3028 Din. Coc4de Ampi 
7416 flp 74122 93 CA3046 5 T,xnontOr Array 
7420 
7422 

l5p 
l9p 

74123 
74141 

73 
lOp CA3048 Deed Low 8408e Amp,. 

7423 36p 74151 779 CA3089E FM IF SyxIem 16 OIL 

7425 33p 74153 92 CA3O9OE FM Stnreo Decoder 

7427 407 74154 l64p ICL8O38CC VCO Fond. Gnn. 

7430 ISp 74155 $2p ICL8O38BC VCO F4OiCt. Gen. 
7432 20p 74156 529 LM380 2W Audio Amp. 
7431 28p 74160 lOip LM381 Stereo Pro Amp. 
7440 Isp 74161 107P M252 Rhythm Gen. 
7441 Top 74162 1078 MC131OP FM Steroo Doc. 
7442 64p 74163 bip MCt3124/5 SO Good 0cc. 
7447 
7448 

aip 
iSp 

74164 
74166 

130p 
l3Op MC1496L Bel Mod/Demod, 

1450 169 74175 92p MFC4000B 5W 80480 Amp. 

7453 lip 74180 1oe MFC6O4O Electronic AtbOneutOr 

7454 lIp 74181 322p 84E555V Timer B pin OIL 

7460 l6p 14182 Osp VESSA Ocal 555 14 pin OIL 
7410 29p 74t8S i48p NE561B PLL with AM DemOd. 
7472 2lp 74190 1858 NE5628 PLL with VCO 
7473 32p 74192 l30p 548565 PLL 
7474 np 74193 130p NES66V PLL Fonction Gen. 
1415 COp 74194 6p NE567V PLL Tono Decoder 
7416 32p 14195 83p 

2567 04x1 567 
7480 
7482 

,54p 
iSp 

74198 
74199 

214p 
197 0N72733 

TBA800 
Video Amp. 
5W Aedlo Aetp. 

CMOS LOGIC .4022 l92p TBA81O 1W AudiO Amp. 
4000 lOp 4023 np 188020 2W Aud,O Amp. 
4001 lap 4024 l25p 082240 Prog.ilimnr Counter 
4002 
4009 

lIp 
67p 

4027 
4028 

OSp 
lSOp ZN414 18F Rodio Receiver 

o011 lap 4029 noP Benic dote 48eet el lop noch + SAE. 
4013 55p 4046 IsOlo MMS31O Clock IC 24 pin OIL 
4016 
4017 

54p 
lO3p 

4047 
4049 

141p 
54p LOW PROFILE SOCKETS BY TEXAS- 

4018 24ip 405.4 flop l4p3 14 pin lSp; IS pm Ip; 24 pin 54p. 

AT 

4Op 

30p 
Isp 
25p 
lap 

39p 
lOop 
lOsp 

75p 
iSp 

300p 

ll2p 
Sop 

2s0p 
280p 
200p 

350p 
8S6p 
lisp 

200p 
hoop 
220p 

1375p 
loop 

isp 

112p 
Cop 

lOap 
3SOp 

350p 
2IBp 
200p 
250p 

Coop 

Isop 

ll2p 
I25p 
lOOp 

4008 
I40p 

MAIL ORDER OVERSEAS CUSTOMERS 
ONLY FOR ORDERS OVER (10 

ORDERS OVER (20 
VOLTAGE REGULATORS (PLASTIC) I 

723 lamp +Vn -Ve 
I AC126t7 12p 

14 pin OIL 40P 9V 7805 ISOp 7805 SlIp 
I AC12O Isp 

12v 1812 ISOp 7912 SlIp 
I ACI41/2 20p Oxte Sheet, on 15V 7815 lSOp 7915 SISp 
I AC176 lOp Vol. Rege. iSV 7810 lSOp 7910 SlOp 
I AC187/8 l4P 

lOp eech 24v 7824 lSOp 7824 SlOp 
) 00149 46p 

1468 Duel VoI. Rse. 300p. Doncel et e 15V 
I A0161/2 39p 

Ad)ustable trom ± 0V min. to ± 20V moe. 
I 

AFII4/5 lap 

OPTO ELECTRONICS 
OCP7O 33p S.een Segment LED.' 
OCP7I l2Op DlSpi.p. T1L209 I6P 
ORPt2 54p 3015F l)lp IRed) 
ORP6O iSp OLiO4 lIOn 111.211 28 

ORP6I asp OL7Oi Isolo IGroen) 
298777 a3p 0L747 2SOp 

SCB.IHYRISIORS 01156 IA 7569 ISOp 
tA 10V 101 Up 71.48cl C1060 
lA 100V TOs lop 44/4005 lCp 
IA 40081135 46y 2844444 186009 210p 
3d 100V Stud SOp 10661 2843125 
3d 400V Stud lip 54/4005 960 
76400V 1002. MCRIOI 
105 'e MS lip 094/ISV Olp 

ISA 100V POetic hOp 285000 06830V Olp 
168 430V F11,18 II9P 285002 088 100V lap 
109600V 714x18 141p 295564 098200V lOp 

TR lACS 
105V 406V 600V 

3emp sOp l2Op l4Op 
Camp ssp lSOp loOp 

IO amp Ilip loop 200p 
IS amp I56p 220p 2SOp 

BRIDGE 
RECTIFIERS 
5A 100v OSp 
lA 50V Dip 
IA 100v 30p 
lA 40Cv 34p 
IA 600V 37p 
2A 80V 37p 
2A 10CV Up 
28 400v 56p 
2A 60CV 60p 
LA 100V BSp 
6A 10CV isp 

0600ES 
BYIOO 3lp 
BY126 Isp 
8YI27 Isp 
0847 ap 

OA7O lOp 
0A79 Op 

OAOI Op 
OA8S lip 
0890 ip 
OA9S Op 
0A200 ip 
0A202 Op 

OTHER 
00430 lIOp 
40486 lISp 
40669 1057 
8810V Osp 

19914 ap 
IN4001 Op 
194004 'p 
1N4007 Op 
1844140 Lp 

ZENE R S 
(00mW lIp 
1W flp 
OTHER 
AEY11 54p 
88105 3ip 
Z5J l4Op 

AFI1617 
AF139 
AF239 
BC 101/0 
BCIO9C 
9C147/0 
BC149 
BC 157 
BC1SOI9 
aCt SSC 
8Cl 77 
8Cl 78 
BC 119 

BC 182/3 
BC 184 
BC187 
BC212 
BC213 
BC214 
BCY7O 
BCY11 
80131 
B0l32 
80135 
B0138 
801.40 
BFI1S 
BFIBO 
BFI73 
87194 
87195 
8 F156 
,BF197 
BF200 
B 7257 
BFR3O/40 
87879/80 
BFX84 
BFXO5/6 
B F08 7 

BFX88 
aFOSO 

ONLY; NO P. & P. 
DEDUCT 5° FOR 

RANSISTORS 
BFY51 ISp 2N290415 
BFYS2 lip 2N2926RB 
BAY3O 3Op 2N29260 
90X10/20 lip 2N2926YG 
BUlOS liSp 2N3053 
BU108 312p 254305.4 
MJE34O Alp 2N3055 
MJE2955 bip 2N3442 

t MJE3055 iSp 2N3702/3 
e MPSAO6 3ip 2N3701/5 
e MPSA12 Up .2N3706 
e MPSUO6 (Op 2N3107 
o MPSUS6 lOp 2543706/9 
o DC28 OSp 2143713 
o 0C35 lOp 2543866 
t OC41/2 20p 2843904 
O DC44/5 SOp 293905 6 
o OC71 20p 2544058 

t 0C12 OSP 28440CC 
0083 OSP 2N4289 
T1P2955 ISp 4X300 

O TIP29A SOp 40381 
o TIP3OA OSp 40362 

TIP31A SAp 40410 
TIP32A 03p 40411 

t '11P33A Oip 40564 
TIP34A l24p 40595 

o TIP3SA FETO 
t TIP36A 20/ip 0F240 

TIP41A MPF1O2 
O TIP42A lOp MPF182/4 
o ZTX108 lOp MPFIOS Z1'0300 lop 2513819 
o 210500 lap 293820 
o 21X504 10 2N3A23 
O 2N697 l4 

2845457 
o 284688 SOp 28454589 
o 284706 lap 3N128 

2N108 lOp 3N140 
I 29930 3N141 

2N113112 lop 40603 
291304.15 23p (0613 

9 2841306 30p 
0 2841613 np uJT. 
o 2841711 np TIS43 

2841893 SOp 2N2160 
2842219 np 2842646 

o 2842221/2 SOp 2514871 
2842369 ISp 2846027 

o 2842484 32p )PWT) 

SOp 

gp 
lOp 
llp 
lop 
Sop 

S4p 
lSlp 
lAp 
l4p 
I2p 
14p 
lIp 

2SAp 
90p 
OSp 
OSp 

lIp 
lap 
25p 
4Op 
Alp 

43p 
SIp 

245p 
olp 
lop, 

4Op 
alp 

Sip 
3ip 
25p 
SOp 
S4p 

37p 
31p 
alp 
aSp 
olp 
63p 
Sap 

34p 
OSp 
Sep 

Sip 
6Xp 

.. 
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Miniature Aerospace SynCttros. Serum. 
Stepping Motor, by Muirheed. Rank. etc. 
Mu:rhead Type 0805-BC Synchronous 
ROC.ioer LIS 
Serro Motee Type II MIO A6 £10 

(both in sealed cofltiifl,r$) 08% VAT. 

AEG. Telelunker H:gh Performance 
Oscilloscope Tobe Type 0141131 125mo e 

107mm taCe plus ecceseorte,. COO roch 
8% VAT: Der. onhl50te 

Price 8% VAT 
550-4mm Plug lOp eich 
551-4mm Socket lop mCh 
552-40m 1erinal 20e esch 

553-Orle, Sr.ck.blo Socket Pt05 
lip eaCh 

554-Omm In Lire Socket lip each 
500-3mrr Plug lop each 
SBt-3mm Socket lop elch 
562-Spade Terminal lop noch 
SOI-Phono Lrn. Plug 25p roch 
582-Phono Lrtrr Socket DBp each 
443-Phono Chassie Socket Isp ouch 
301-fin Mtniature Croc. Clip Op euch 
303--Standard Croc. Clip sp elCh 
311-Bulldog Clip sp olCh 
304--Pin Clip 
444-Probe Clip 

ap 
OSp 

each 
each 

Standard choice of colours 

ALSO STOCKED 
BNC PLUGS et 3Sp neck 
UHF (N) PLUGS ut SOP each. 
Indoetrial. R.F,. Military. Multiway too 
numerous te 1:51. Also a largo stock et Multiwey 
cable to suit. 
All the aboco ere new in original packets. 
Pleeso add 8% VAT P & P 30e. 

Potentiometers 
Linear or Log SIegle Deubie 
Rotary Pots 20p OSp 
Rotary SwitChod 30p - 

* * SPECIAL OFFERS * * 
MULTICORE CABLE. 20 wey 710076 plus Screen I 70g IO TURN TRIUPOTS by Boums. Mec. Petnlon. etc. All 
par yard pluS postage by weight. oulues in stock. SOp eech. Discount on quantity. 

lop. Mice Weshrre + 2 Bushes (103 or 
T066) Op. 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VERO- 
BOARD WITH BASE AND PE. .cr.we 

Length Wtdth Height 
AB7 2f in 5-fIn lln lop 

AB8 4m 4m ifie lop 

ABB 41e 25m tfin 
ABIO 41e Stn lfie lop 

AB1I Oie 2in 2m B5p 

AB12 31e 2m lie Sop 

AB13 Rie 415 2m liP 
Abb lie Sin 2fde tOp 
AB15 bin Rin 3m . LI-16 
AB16 lOirt lis 3rO £1.32 
ASh loin 44m 3m £1.10 
ARlO 12m Sin 3m £1.32 

REtt.R:::R6vTcEj 

C. T. ELECTRONICS Íit 
All mail order and enquiries to 270 Acton Lane, Chiswick W4 

SEM ICON DUCTORS 
AAZI2 Thp BC238 ISp MJ2901 £195 TIP36B 

ACIO7 39p 8C239 lIp MJE34O Sp TIP4IB lIp 
ACI2S 29p BCIOO SOP MJES7O isp TIP42B ISp 
ACI2O SIp BCSOI SOp MJES71 lOp TIP2OC ISp 

AC127 25p BC2 SOP MJES2O ISP T1P3OC 12p 

ACI28 25p BCSO3 SIP MJ2O5S LISO TIP31C ISP 

ACI7S sop BCV3I Sp MJE3OS5 lOp 11P32C £1.00 

ACh? 21p BCYS2 ISp MMI6IS 4Sp TIPS3C £120 

AC188 211, BCYS3 Sop MM17I2 ISp T1P34C 1h30 
ACY11 BCY34 SOp MPF1O2 ISp 11P35C £2.00 

ACYII » BCY3S lOp MPF1O3 TIP3SC £314 

ACYIO 25p OCY39 ISP (2N5457) SIp lIP4IC SOP 

ACY2O 25p BCY55 LI £0 MPFIO4 TIP42C £100 
ACY2I 25p BCY7O SOp (2N5458) SIp OSSO lOp 
ADlIG SIp OCY7I SOP MPFIO5 ZTXIO7 ISP 

A0142 SOp 6CY72 SOP (2NS450) lOp 115300 lSp 
A016h 45P 

B0b2l lIp 0A47 lop 11X500 l6P 
AD162 isp B0123 ISP 0070 lOp ZT550I 2Op 

AF1I4 20p 00124 lOP 0079 lOp ZT5504 SOP 

AFIIS 25p 00131 SOP OAO1 lop ZTS53I SOP 

AFIlO OSp 50132 SOp 0400 lop ZT0550 25p 

AF117 SIp 50h35 OASI lOp P4650 Sp 

AFII8 sop BOlSO 00P 0A200 lOp NOII Sp 

AF124 SOP 
50139 lOp 0A202 lOp 1N516 Ip 

AF239 sop 50140 ISp OA2IO SSp 1N4001 Sp 

BA1O2 50e, BD153 SOs' 0A211 SSp 1N4002 Op 

BA1I2 Sop BOlOS ISP OCIO Sop 1N1003 Ip 
BAII4 ISp .50Y17 £150 OCIO ISp 1N4004 lOp 

BAlSO ISp BDYII £115 0C22 Sop 1N4005 I2p 
BAlSO ISp BOilS LISO 0C26 ISp 1N4060 I4p 
BCIO7 ISp 50720 £120 ocos 6Sp 04007 ISP 
BCIO8 ISp SF152 SOP OC3S 6Op 1N4149 Sp 

BCIO9 lip SF166 SOp OCaS ISp 20696 25p 

SClO9c lOp SF173 SSp OC42 40p 2N807 OSp 

BCII3 ISp SFIlO Ocio sop 2N008 OSp 

BCII4 ISp BFIS4 lip 0c45 ?Sp 2N?20 lOp 

BCIIS lSp SFI9S ISp OCiO ISP 207060 lip 
SCII6 15 

BFl96 ISP OC?? l2p 20708 Isp 
SChI? 20p 

SF197 lip 0072 OSO 20929 flp 
OCt16 ISP 

BF200 SSp 
OC7S 2Sp 20930 SOp 

BCII9 SOp 
BF224 0078 25p 201132 2Sp 

SC143 OSP 
BF244J lop OC??' lop 201302 SOp 

5C147 12P 
BF24S 45p 0081 25p 201303 SOp 

OChO 15 
SF259 SIp 

OCaS 25p 207304 OSp 

9C145 np SF029 3Op OCAl OSp 2NI3OS SOP 

BC149c 14P 
SF034 Sp OCt39 SOp 201306 Sop 

BC1S7 lip SF085 SOp OCt70 25p 2N1307 3Op 

SCISO l4p SF090 SOp 0017? SOp 2N1308 SOp 

OCIOS i5, SF060 00s' 0C200 SIp 2N1309 SOp 

BCIO7 l4p SF110 Op 00201 SOp 2NISIS SSp 

BC168 14 
SFY44 SOp OC202 lOp 2N1711 SSp 

BCIS9 14p 
SFYSO 25 T1P290 iSp 201890 lOp 

SCIS9c ISp SF151 25p TIP3O SSp 2N214S ISP 

BC17O 13 
SFVS2 TIPSIA 5?p 202147 Sop 

BCIO2 12f' 
BFY53 OSp 

TIP32A SIp 202160 SOp 

BCIS2L Isp 
SF100 65p TIF33A £100 202217 2Sp 

BClS3 lOp 
SSV6O P TIP34A £149 202218 2SP 

SCII3L l21 
SSWO3 
BSW68 

ISP 
' 

TIP35A £3 202219 OSp 

BCIS4 l2p ISOlO ISP 
TIP3SA £254 2N2222 sop 

BCIS4L 
50185 

12P 
SSp 

SSX2O ISp 
TIP4IA 
TIP42A 

TOp 

IS8 
2022220 

'292306 
OSp 

lOs' 

BOlOS OlP 
BSX21 
87127 

OSp 
TIP29B 2N23690 SOp 

SC212 12P BY1S4 p TIP3OS 6Op 
2N2477 3Op 

BCO12L lip 0100 ISP TIPS1B ISp 2NO646 SOp 

BCOI3 12P 0103 ISp TIP3OS Tip 2N2846 LISO 
BCO1SL I2p MJ340 Sop TIP33S £1.00 2N4904 OSp 

SC214 lip MJ4O1 OSp TIP34S £1.62 292005 SOp 

BC2I4L ISP 1422061 ¡1.04 TIPSSS £2fl 202060 OSp 

292907 
202925 
2N3053 

- 203055 
2N3232 
293525 
203503 
203643 
203702 
2N3703 
203104 
203105 
203700 
2N3?07 
203108 
203109 
203771 
203172 
203792 
203794 
2N3819 
2N3820 
203023 
203866 
2N3904 
203905 
203905 
2N4Ol4 
204036 
20403? 
204058 
204059 
204050 
204061 
2N4062 
204126 
204260 
ON4287 
2N4288 
204289 
204290 
204291 
204302 
204444 
204871 
2N4903 
2N4919 
2N9069 

2N5I91 
2NSl92 
205194 
295195 
2NS24S 
2NS296 

2NS298 
20545? 
2N5458 
2N5455 
2N5485 
2N5490 
2N5SSS 

2N5771 

OSp 

ISp 
OSP 

Sip 
£1 SS 

£110 
0140 

SOp 

I2p 
I2p 
I2p 
lop 
lop 
hOp 

lip 
I4p 

LISO 
LIlO 
£100 

3OP 
SSp 

SSp 

lop 
SSp 

22p 
OSP 

OSP 

SOp 

SOP 

Up 
14p 
lip 
I2p 
I2p 
l2p 
ISp 
OSp 

OSp 

Olp 
Sop 
OSp 

SOp 

45p 
£190 

SSp 

£130 
Sop 

LI-30 
OSP 

£120 
LI -IO 
£140 

ISp 
SIp 
SOP 
SSp 

OSP 

lop 
Sop 
SSp 

ISp 
iOp 

PERSONAL 

CALLERS 
ALWAYS 

WELCOME 

SCA.. lIlACS 
CASI/OS 4Op 10L228S IA 400V ISp 
CR01/10 Sop SC400 Lh'iO 
CRSI/20 Sop SC40E £190 
CRSI/40 SSp SC45D 01.10 
CASi/SO SOp SC4SE £210 
CRS3/10 60P £240 
CRSS/20 SOp oc/GE £210 CRS3/4O 
CR57/AGO 

OOp 

£100 0/OC OSp 

CRS16/100 ISp 
CR0161200 90p UNEAS IC.i 
CRSI6/S00 LISO LM304 NeO. 
CI0OS 4Sp Veli.ge Reg. £1.10 
C1000 lOp LMT7V IA 
40609 OOp Volloge Reg. £210 
1/040 OSp LM?23C 2-37V 
294444 LI-IO lSOmA Vollogo 
STIO/S000 O°P Reg LI-05- 

MFC4O00 250mw 
BRIDGE Audio lOp 

RECTIFIERS TBASOOSWi6I 
W02 lO 200V 38P AodiO ISp 
57164 l'4A ?09C 0p Amp OIL., 

200V Slp 109g iSp 
MDA9SO 2 SA 

741C Op Amp 5/14 
100V 80p D.I.L./T099 OSp 

748C Op Amp 
ZENER DIODES 0.1 L lSp 

BZYO8 SerIos 400mw 147C Duel Op 
3-3V-33V, 5% lIp Amp £120 1-SW rengo 25 

45 
ZN4I4 Red/O IC. £125 lOW rengo 

________________ TADIOO Medio IC. 
LEO. Inc. Fi/ti, £1.50 

TIL2O9 CA3O1i £155 
HP5082 OIP CA3OIS £100 
14020829 SOp CA3026 £120 
______________- CA3035 01-00 

io.o. CA3049 lOp 

ORP12 iSp CA3048 £225 
________ CA3O?5 LISO 

C630900 cilS J 

NE955 Timer iSP MC13O3L 12-00 
MC13IOP £2.80 

102 VOLTAGE REGULATORS 
L005 SV 650mO 
L036 12V SOOmA 
LO37 1SV 4SOmA £150 elch 

VEROBOARD 
0'l 0.15 

ogeag 32p 23p 
ofeS 35p SSp 
3ge38 3Sp 35p 
3X5 lop 4lp 
11e 25 £105 OOp lie ag £143 £112 
lieS £194 
PIN INS. TOOL ¡Op 72p 
5FF. CUTlER SOp S2p 
100 PINS SS SOP 38s 
100 PINS OS SOp SOp 
SOOPINSSS (l'SS £155 
500PINSOS (l'SS £155 

5DG. Tel. 01-994 6275 
' **SPECIAL OFFERS** 
MINIATURE MAINS TRANSFORMER. PRI 
240V SEC. 12V lOOmA MinuS.: HlnchI.y, 
Size: 36 X 45 X 40mm FC. 53mm, 
Price l-OOp. lOO-OSp s., l,-5Op 1. 
10,0061--lop 1, 9% VAT. 
MINIATURE MAINS TRANSFORMER. 
Prima 115/240V Sec. 18W/250mA al $0p ei. 
+ VAT md p061691 03p. 8% VAT, 
MULLARD POT CORE TYPE FX224I ah lOp 
ea' + 03p p-p- 5% VAT. 
04V D.C. SOLENOID by MAGNET/C DEVICES 
lop each. 25m long e f/n e Ifl + 8% VAT. 
240V AC. SOLENOID. Rocerlible eporshlon 
twin co/I. SiZI 8pprOO 2f X 1 X 13/n Pop. 
30 unmarked 0071 IrenhillOrl 7Sp 
A mill/en p/ge Mehl Oc/des always Io shock. 
TR4/'TR5 Sp caclE TRS 4p eeth: IRS Sp elch. 
MenUtachurers phone fer quenlily discounts. 
Please 6111e voIlage requIred. 
50 GE DIede 0A47 equ/vS/enl £100 
8F 608V WKG PAPER CAPACITORS, ideil 
Ser Slrebe ConsIr/iCherl £100 each + 8% 
VAT + 03p pest. 
Many 010er salues of PAPER CAPACITORS 
In shock. Phone ter dohlIls. 
PLESSEY AIRSPACED CAPACITORS Io 
Soll 5In spindle: 

- lOOpF Two GInO at SOp + 25% VAT 
506pF Two Gang eh 7Sp + 25¼ VAT. 

MOLLARD TUBULAR CERAMIC UHF TRIM- 
MERS (PROFESSIONAL) 
Type 092 0'5-2'2pF 

901 0-5-2'2pF Pr/ce lOp ea. - 

991 0'5-1'30F 
QUANTITY DISCOUNTS PLEASE TELEPHONE 
1 S00pF Fesdhhrough capaCller Sp es, 
Mlnlalure lobular P.C. lrlmmers 

3'5-l3pF 
S-3OpF lOp 1. 

Wire wounds from wall 10109 wIlli. Please 
phone for prices. ehc. 
Gold Flashed professional TRANSISTOR 
SOCKETS. Te euh small signal 1018, plc.- 
30 for £1.00 'p 8% VAT. 
W. WOUND POTS lfl-100Kfl ah SOp each 
Coinern or Reliance styles + 25% VAT. 
VERO EDGE CONNECTOR 24 way O-lin piOch 
SOp each + 8% VAT. All IVe 015er sizes in 
shock. 
SIEMENS VARLEY RELAY IP Cb 700fl 24V 
SOp auch. 
PLESSEY RELAY OP CIO SV Operihlon lOp 
each. 
MODERN DISC CERAMICS 01-OS a hundred. 
£100 e lhousend + 25% VAT. Phono or wrlle 
for lieS. 

ACCESSORIES 
OIL SOCKETS. 8 pin l4p, 14 pIn lip, 10 pIn 

International Giro facilities Account No. 5l22OO. Please state reason for payment, message to payee. 
Pragtical Electronics ir sold subject to the following condilons. namely. that it shall noi. withoul Ihr written consent of the Publishers first ginge, be lent, retold, hired Oat 05 othnrwixe 
disposed of by way of Trade at morn than Ihn recommended selling price shown on the cover, excluding Eine where the selling pr-ice is subject to VAT., and that it shall twit be lent, resold 
or hireil out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed ro or as part of any publication or advertising, literary or pictonal 
matter whatsoever. 

- '-ui_,' _-'x- - -'- -- - - - a"---- - -- a --'-. - a- - -. - 

MULTICORE CABLE. 25-way, Individually screened, 14W076. 
£100 per yard plus VAT. Postage by weight. 

REXINE COVERED ALUMINIUM CASES WITH SCREWS AND 
FEET; 001 6 o 4 o 15m £105; PB2 8050 2m £120; PB3 
5050 5;n £135; RB4 Il 06e 3m £1.85; PBS Ii o 75e 
3515 £23. Add 6% VAT. 
DIN CONNECTORS. Plugs' 3 pin. 4 pin. 5 pin. 160',5 pin 240. 
6 pin, and spn.knr plugs. All at One price, lap nach; Ch.enïn 

KOKUSAI MECHANICAL FILTER. 455 Edn, 5 ke/n Overall. 
Ideal fo, AM. £5 each inc. VAT. Pontage 33p noci,. 

COLVERN LTD. Ten tarn Pot TYPE CLP 2402J5S. 5kO and 
i 5kfl. £150 each + 8% VAT. 

OMRON il PIN RELAY 240V A.C. 3P e/o Tsp each plus 
8% VAT. 

ABIS 12m 8m 3m £1.80 
ALUMINIUM BOXES WITH SLOPING TOP 
PANEL-IDEAL FOR PRE.AMPS, ETC., 
USING SLIDER CONTROLS 
AB2O 8m Long Sin Wide 351e High at 
back £220 

2m High at front 6m Slope to trost 
Socket, (to fit above. please Stato which). ISp nach. Free i 

Wen r.... wC,nws 
Socketr 3 pin. Spin. 1f0 and speaker plugs. ISp ench. Add SLEEVING 20426 pincen eaeProa. sUo lIn 02mm. Privo SOP I AB21 An above bot lOin long £220 
25% VAT, plus 33P P. & P. plus VAT 8%. 

I ABV An above but 12m long 't2S0 
We are open from 9.30 a.m.-6,0O p.m. Monday-Saturday 

We have the largest retaii selection of components available. Phone or write if you are in diffiCulties obtaining a particuiar 
component. 
COD. service welcome. Ali mail order by return. Officiai Orders welcome by Government establishments, Education authorities, etc. 

Tel. 01-994 6275 

poblishndpprOnmatnly on the 13th of nach mOnth by IPC M.aazinrs Ltd.. Kina's React. Towrr. Smamford Strert, London SEI aLS. Printed in Enaland by Chapel River Perse. Andover. 
Heals. Sole Aannts for Australia and Nw Zealand-Gordon & GOmch (A/sia) Ltd. South Adrrc.-Cnntesl NOws Aannuy Ltd. 
Subscnetions not available at homn as onerenas. 
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ca' aoue: 
Projects for you to build 

f.. 
4-digit clock. 6-digit c'ock, 10W high quality 
power amp., High quality stereo pre-amp., 
Stereo Tuner, F.M. Stereo decoder, etc., 
etc p 
CIRCUITS Frequency Doublers. 
Oscillators, Timers, Voltmeters, '/ 
Power Supplies Amplifiers Cap 
acitance Mulitplier, etc., etc , / 
Full detaUs and pictures of our wide range of 
components, e.g. capacitors, cases, knobs, 
veroboards. edge connectors, plugs and sockets, 
lamps and lampholders, audio leads, adaptor 
plugs. rotary and slide potentiometers, presets, 
relays. resistors (even 1% types!), switches, 
interlocking pushbutton switches, pot cores, 
transformers, cable and wire, panel meters, nuts an 
bolts, tools, organ components, keyboards, L.E.D.s 

7 -;;/ 
- 

14 
.: 

,k. 

/, 

' f 

ore an lus': a 

range. 

Solid-state switching and new tootages along with 
a pedal board and a further extension of the 
organs range are shown in leaflet MES53, priced 
at 35p. (Pre-publication price iSp.) 

!Llit7 
i irirs 

tPLL 

super Catalogue s an essential first step. 

Call in at our shop, 284 London Road, 
Westcllff-on-Sea, Essex. Please 
address all mall to P.O. Box 3, 
Rayleigh, Essex, SS6 8LR. 

the parts (except wood- 
work) Including the metalwork drilled and 
printed. iSp brings you a reprint of the 
article. - 

P.O. Box 3 Raylh Essex SS68LS. 
Telephone: Southend-on-Sea (0.702) 441( 

7-segment displays. heatsinks, transistors, diodes, 
integrated circuits, etc., etc., etc.... ' 132 pages 

REALLY GOOD VALUE FOR MONEY AT JUST 4Op. 

1w6Ñ1c ORGAN 

Build yourself an exciting Electronic Organ. Our 
leaflet MESSi, price 15p, deals with the basic 
theory of electronic organs and describes the 
construction of a simple 49-note instrument with a 
single keyboard and a limited number of stops. 

Leaflet MES52, price 15p, describes the extension 
of the organ to two keyboards each with tise voices 
and the extension by an Octave of the organ's 

No more doubts 
about prices 
Now our prices are GUARANTEED 
(changes in VAT excluded) for two 
month periods-and we'll tell you 
about price changes in advance for 
just 30p a year (refunded on 
purchases). If you already have our 
catalogue send us an SAE. and we'll 
send you our latest list of 
GUARANTEED prices. Send us 3Op 
and we'll put you on our mailing 
list-you'll receive immeciately -our 
latest price list then every two months 
from the starting date shown on that 
list you'll receive details of our prices 
for the next GUARANTEED period 
before the prices are 
implemented!-plus details of any 
new lines, srecial offers, interesting 
projects-and clip-off coupons to 
spend on components to repay your 
3Op when used as directed. 
NOTE: The price list is based on the Order codes 
shown in our catalogue so an investment In our 

NOW TURN TO PAGE 209 
FOR A SELECTION OF 
THE COMPONENTS 

' 

WE STOCK 

SYNTHESISER 
A reprint of the corn- 
plete aicle giving 

full construc- 
r 

' tion details 
' publIshed by 

"Electronics To- 
day International" 
between January- 

Septernber 74 of the International Voltage 
Controlled Synthesiser, developed as a 
"state of the art", now available, price 
1-5O. SAE. please for detailed price list. 

GRAPHIC EQUALISER' 
A really superior high 
quality stereo graphic 

- equaliser as 
if' described in the 

January edition L 

of "Electronics 
'-' Today Iqter- t- national". We stock all 
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